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From the Editor's Desk...

DearFriends,

;,;;;;r;; ;";;r;t without expectins anv t'in(tnciat support ftam the LtP state ophthatmotasicqt

Society. The lournt)l has traversed a successful trajectoty in the lclst 2 years' marked by consistent

interest shawn by the members in the Jbrm ofscholarly cantributians as well as readership The present

issue also corries qtticres and research papers, contributed by the members of the scientific communiql

not only actoss lJttar Pradesh but atso scholarly articles fromvorious parts of the country' A range of

topics, from the canventianal cataract in sfiall pupil ond ocular trauma ta the most recent ones like

DSEK,RoP and oculal bloodJlow havebeen coveretl,provicling uptlates in respective areos' Case Reports

an different topics have further added to the diversiqt of topics discussed l am thqnkful ta all the

Itgives me immense pleasure to invite you to read the seconcl issue ofUP JoLtrnol

olOphrnot^otogy [2017)' I have been successful in bringing out tn":u:::'.

contributors for their v alu abl e co ntr ibuti ons

I hape the c rrent issue will successfully t'Llrther nat only academic interest' but olso inquiry inta the

respective areas of research Hoping reading the cltrent issue ta be a thoughtful and engaging

exp e rie n c e t'or al I of Y o u !

W+--
(Abhishek Chqndra)

E dito r, ll P I our nal of O phthal mo I o gy

D ire cto a Chandra EY e Care
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Abstract
ObjectiYes:

ThepLu?ose ofthis study is to detcrmine the con elation ofretinalneNe fibre laycr (RNFL) thickness

'uitt 
gtt.o,yLuia lu"moglob; (HbAlc) and blood sugar lcvels anrong Type 2 diabetic patjcnts without

.ii.iJjai"i.u" ."ii,r"paiLy. nteihodolog;-r This is a cross sectional studv involving'10 patieits- T]?e 2

iji"u"ii. p"ti".i. *itf.out any euidcnce otitiabelic retjnoPathy A total of 80 eyes rvele ohscrved' Evaluation

.iill.t"i., 
"fr"l.rfne,.,e 

irbre iayer along a 3-4mm diameter ciclc centred on lhe optic nen'e head using

iijoiii. Ji*.ri" patienrs witho;t olinic;l retjnopa!1.rJ. Comparison of the RNFL between patients with

iruel. .0, 6-7. >7 & with fasting blood sugar & post prandial blood sugar lcvels & rvhich quadrant is

rn.rl1n"rrl,'"rr"""a. nesults: The'decrease jn the thickless in the average RNFL thickness is affected by

,^i.",.r nrrlq l. r"u"rt. .aised Fasting Blood Sugar (Ftss) & Post Prandial Blood Sugar (PPBS) levels (poor

slvcernic conrrolJ. Conclusion: Non prolilerati!e Diabctic Rerinopathy in type 2 Diabetes mellitus patients

"p'n"."" 
io i*r.,r.,,"nel RNFL rhrcknc\s and is signitlcantly corelated {ith high level ofl'asting & post

pr-anclial blood sugar I evels & glycos-vlaled haemo globin 1cl'els'

AbbreYiation:

RNFL: Retinal Nerve Fibre Layer: HbAlc: Glycos-vlaLed Haenoglobinl LDL: Low Density

I rnonr orciLr: N PDR: Non-Proliferatir e Djabetic Rctinopath-v: HRT: Heidelbe€ Retina Tomograph; ocT:

,Iri ri"ii.fr"t"t." fomogran[]]. ELISA: Enzyr,e Linkcd lmmunosorbcnt Assay;Hb-AGE: Haemoglobin

.\LlvancedGlycationEnd Ploducts;ApoB:ApolipoproteinB

I\TRODUCI'ION-
Diabetcs mellitus is the leading cause olne\! cascs ofblindness among adults aged 20 to 74 ycars'

oiatctic retinopathy 1DR) is a vasculai disordcr all'ecting the microvasculature ofthe retina' It is estjmated

rlro, aiut"*t -ilrt,1, otTects.l,% ofthc \!.,1ld's population, almost halfofrvhonr ha'e so'r're degrcc ofDR at

."1, g1\"" tirr" On*culsbothin t-Ype I & D pe 2 Dirbetcs rn<[lirus andltas bcen shou'nthatncarly a]lt1pc I

,,i:5'o.try1c2Dtrt'rilldcrclo,rDRa,icrl5rcrr'ol'durrrrunotdiabete'""

Pre\ Jlence nl DR i1 \\ lncon.ln c|identiol.re icrl .ruJ} Ufdidbelic rclinopal l) r \\ LSDR r,' r' a.-oq,,o

:nlrrsulinclependentdiabetesnrellitus(IDD\I)&h00,,]nNun-I1]qulin-.depcndentdiabetesmellitus
,rtoovl p."...ut"n." ofDR \\'as 5'1.2%, in the Diabetes Cortroland Complication T al(DCCT)studyin

IDDNI,,) ancl35-39% in Unitcd Kingdom Prospecti\'c Diabetes study in NIIDM"'. Majolitl, ofthe patieDts

rar e NIIDM or type 2 diabctes. In tuo studies liom solLth hdia, donc in 200,1 the prevalence rate ofDR in

\llDMpatientsrverc3,l.l%and37-nA'0" . lndia has more than 62 mjllion diabctic subjects at prese[t as per

\\ Ho eitinateso. In tlreAndhra Pradcsh Eyc Disease Study (APEDS) ofselfrepor-ted diabctics the

Analysis of Retinal Nerve Fibre Layer Thickness with HtrAlc
andBlood sugar levels in Type 2 Diabetes Mellitus patients

without clinical diabetic retinopathy
Dcepak Soni *, Diksha Prakash **. On Prakash Singh Maurya **+, SuryaKumar Singh****

' lunior Resident, Ophthalmology. lN{S BHU
'"aonslLllan! Chdndra llyc Care
-'+Profcssor. Dept. of Ophfialmolog], IMS, BHII
'"'* Profcssor. Dcpt. of Endocrinologv. IMS. BHII
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plevalencc ofDRwas 22.416. in rhe ChennaiUrban Rural Study (CURES). done in 2005 they evalLratcd the
urban sarrple oldiabetic paticnts atrdestimatethe ovelall preralcn c e oi DRas 17.691,11.

Parlicularly r.ision loss in diabetes mellinrs is seen in uncorlffolled glyccmic levels. Moreover. once
set in, rcquires liequent ophthalmic exanination and high cost drxgs (eg. tsevacizuirab) fb1 ffeatment.
However it is preventable by achievingthe glycemic conrrol andreducine the disease duratio[.

Nonnal vision depends on the norual lunction ofthe retinal neurons to producc a good quality of
\,ision. The qualit\' ofvisioli stafts to deterioratc early in diabetcs. belbre the clinlci,rl retinoparhy becomcs
evident, plobably indicating the early signs ofneuronal dysfunctron. Retinal nen c fibre layer (RNFL) is an
important stluctural neuron in thc r-etina layer \\'hich is oftcn sho\\,n to affcct in the early pathogenesis oI
diabetic rctinopathy. Several studics have reporled RNFL thinning or delects in people rvith
diabetes" " " "'''). Histological studics of neural compone[ts of rhc letina have revealed thal
diabetesinduced biocherlical mechanisn'is can potentially cause neural ccll degeneration ,'' '', An in-depth
understanding of thc vascular changes in rhc rctrrrr dutirr! dtrhete. has gtr ci cause for the treatment of
diabetic rctinopathy. Indeed, thc only proven treatment for diabetic rctinopath), apart iiom intensive ilNulin
therap), is laserphotocoagulation, rvhiclr involves the destruction ofthe rctinal regions which contains oveft
vascular abnormalities r''r. Subsequently. carl), detection of RNFL thinning may help ophthalmologists to
provide e11'eclive treatmcnt ofdiabetic rerinopathy andu ith earll,prevention. thus reducing vision los.s.

HbAlc is glycosylated haernoglobin. It is lbmed duc to non enzyrratic glycation pathway by
hemoglobins exposure to plasma glucose and reflects the blood glucose over thc last 8 to I2 weeks. ln
diabetes mellitus, higher amount of glycared haemoglobin, indicating poorer. control of blood glucose
levels, have been associatcd \1ith cardiovascular discase. nephropathy. a11d rerinopathy. Monitodng HbAlc
levels may in'rprove outcorncr'').

Spectral domain OCT allows lor non invasive in vivo closs sectional image ofocular structLn.e srLch
as retina, RNFL and optic nene head. Spectral domain OCT applies the principle of interl'erometry to
deteminethe interl'ace bet$'een diffcaent ocular tissuc. using autornated segmentation algorithlns based on
reflectivity changes bet\& een adjacentletinal layers, thc RNFLthickless can be calculated(,' :0.,,,.,.,,).

"Thus thc puryose ofstudy is to evaluate ifpoorly controllcd diabetes as rellected by high recent
IIbAlc levels causcs thinning ofthe nen'c tibres & to asscs ifthere is a significant correlation bet$een
raised fasting & postprandial blood sugar levelwith the retinal nen e fiber layc.thickness.,'

METHODS-
Sludyprofile-

Depaftment of Ophthalmology, Sir Sundar. Lal Hospital, lnstltute of Medical Sciencc. Banaras
Hindu University, Varanasi & Depaftment of Endoc noloSy Sir Sundar Lal Hospital, Institute of Medical
Science, Banaras Hindu University, Varanasi. Patients attending Depaftment of Ophthalmology OpD &
Dcpafiment ofEndocrinology OPD Sir SundarLr Hospital. BHU. Study period belween 01_09_2015 to
30-rl6-201 7. ,10 patients- TlTe 2 Diabetjc patients wirhout an), e\,idencc ofdiabetic retinopathy. A total of80
er es $ ele obscned. Cross scction al, hospital ba scd study.

I\CLL SION CRITERIA:- Cases-

T\'pc 2 Diabetic paricnts ofboth sexes $.ithour retinopathy receiving treatmcnt at OpD clinic ofS. S.
Hrrrpilil BHL. \raranasi.

Onl) 3dults {:,I8yea1s ofage)

E \CL t S IO\ C RITERI-{: - Palients having ophthalmoscopic conditions where evaluation offundus bY

il
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90D or +78D leoses, indirect opllthalmoscop) anLl slcctral dorna in oC T lrocedures oarnot be possible

lilLe Nuclcar sclerosis grud" : A o"t'uttl iuiut'*tt' coirpticatt't cutatucts' corticcl cataracts & deose mcdia

,.p ac itles rvhich h indels the evaluation)

STUDYPROCEDURX-

LundLl< pht,lo!raph ua' rken lor gr'rd:ng 'l nolr'prolilir'1Lr\e diabeLrc retinopcrhl ba:ctl on

"....J'i;;:_;';;;t'oiru",i. 
R.,,nopu,t,r""."r',ry i*r".. lhe.uojecr rL]rden\cnr rhc R\fL rhi(knc"

:::;.;.;.;;;';;.;;.''i't-oo'n'''noti'ci'''Ho'or r'r arrZei"Medrtcc Dublin cA)'

STATISTICALANAIYSIS-
Statistical analysis was pcrlbrmccl ushg IBM@ SPSS@ Statistics l9'0'0 softlrare' Master chart

.,. r,.n,,.i r,lr'r,.,;'on "'""ra 'r'"" 
ri i"iiliJi:::t-:;::l;5n:Hl"..l:ifflil;:,];i:l:

.:T:Jli:il"x':tis,ti::1:iiff:[;ii"iT;#;"r';.;;;;"' p'oos""'tul"oiotcsiatisticarlv

rignificant.

RESULTS-

Total number ofpatients studied is 40 Both eyes ofthe patient uere studied (80 eyes)

199

1

lnaras
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015 to
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ofS. S.

Table 1- Showing age distribution among the study group
Percentage

Age in Years

37-+0

41-50

51-60

67-70

Count

6 7.5

20
-- l- 2s

L q5

10
l-

Talrle 2 - Showing statistical correl ation between Fasting blood suga r [FBS) with

i"ii""r ru"-" rirr-te Layer Thickness (RNFL) in all quadrants

FBS l.rng/dll
f-value p-value

< 100
100-126

>726

101.00412.336
724.O0!13.5+3
1g5.oottt.ors

32.a27 <o.001

P ,'o;k .0.001-- ln-i""; t-h" 'u"lt it statistically significant

r50 FBS(my'4fl) PPBS{mgldl)
187.11

loo

50

o
loo- l'16 - 126. roo

r35

10I r5+.38

lusbv .J-l1I l4l-lnrl -:-:
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Table-3 Showing statistical correlation between post-prandial trlood sugar (PPBS)
with Retinal Nerve Fibre Layer Thickness in all quadrants

P value is <0.00L, hence the result is statistically significont
Table 4- Showing statistical correlation between various age groups with HbAlc

PPB S

fme/d1l
I\,4eaniSD f-value p-value

< 140 154 3A!20 .A27

fqLtl:2Lj23
I 99.00119.900

21.144 <0.001
140-20 0

>200

Value Df Asymp. Sig.
(2- Sided)

Pearson Chi-
Square

Likelihood Ratio

Linear-by-Linear
Association

N ofvalid Cases

73.342.

14.247

0.00 3

BO

0.038

0.027

P value is 0.038, hence the result is stotistically significqnt.

Mean RNFL thickness in
different quadrants

150 f.B10o E50 Fi) :

E

lrlferi SuJler I'la:al TerIp ,l1,,..era

or' ior ornl :te
Pl'.lFLt17i;'7.;1)'l t7 78 75 ri5 qr) j)3.-1r)

Sho\ring Nlean Retinal Nerye Fibre LayerThickness in all quadrants (in pm)

Retinal NerYe Fibre LayerThickness in each quadrantsr

The average RNFL thickness in each quadrant *as avarlablc as contimLous dara. As Fleidelberg
tomogram machine has age matched data fed in its database a nonnal range oIRNFL camot be defined for
comparison bct{,een thc diffcr cnt agc groups. Hcncc the data is converted i11to ordinal form.

709/o ofthc E0 c-vcs havc RNFL thickncss u.ithin 2 SD (Green-G)



' t, of thc 80 eves have Borderline RNFL (Yellou'Y)
- .ofthcS0cvesltavedccreasedRNFL(Red-R)
? \ tttue i:^ .:0.i)01, helt(e thr rcsuLl is sttltistk:ull| si gtl ili ctttl L

Table 6_ Showing comparison ofAverage RNFL thickness with HbAlc

-';'ffP 7.* ,l*"rr=-;]*^ L

thickness;;,\so

Y 3 I a Iq

;,,3s
Toral 44 20 lo B0

-r"tt" 

- z sho*-i,-,g .ttisticat corretation tretween Average RNFL thickness with

HhAlc

Value Df AsYmP SiS'

,' 
:il,",o)

Pearson chi_ 35'14 4 <t

Squa re

No. ofvalid Cases 80
-p r;t"" it .o.ool, n""u tn" nsutt is statisticatly signirtcdnt

t3i,l.lbelg
:irncd for

DISCUSSION-
Advances in ocular inaging techrolog,vhare made itpossiblc 1o evalulte the RNFL thickness in an

"1"*i.,.. ou"ofnuUt". ol.1 rc pr-oducrbl c fashion, Optical Coherence Tomography (OCT)' which uses slton

i.;;.''l..il 
-;i", 

t"-,o.t"r. h", .r llne resoiution (up to 2 icrons) and rcflects the histologic

- . ".r"i".i"i"r'"r 
* 

" 
,issue. Becausc oCT is bascd on thc closs sectlonal image ofthe retina the instrumenl

- ;;;;;;;;;; i;rc layer ciirectLl'. has io neecl tbr a reference plane' and is kno\tn to be unaft'eoted b]

':"' ."i*"ii.," .ir*.. axiai length oithe subject, sclerosis of the lens or pupiilary dilation The onl\

,-lil;;io;. oIOCT i*aging nrcihe uncertaintl' ofthe assumed group lciiactilJe index oftissuc- the eficct ol

. 

" 
;;;;;";;G?he-B-scan location. a;d the intcrface delection a it'acts The cirrus HD-OCT Carl

:.'.. 
V"a-n.". O.frfi,i CA hascyetackingq\slelnandttncgxlelheetlcctotihceyemovenents'Toa\ojd

.'- intlue,,ce otthc eye ,r'rot enr.nts . .te ob'-'ltir edthe scannerl cl e sofn\ ar'e mterface dctection aftifacts \\'
:...J.r"* fi_r.jn andrepeatedthe scanifu,e noticcd any e_ve novements._Io avoid sott\\.are interl'a..-

,,,..,ion uniii.,t, t"" inspccied cver,v B scan aftel acquisition and repeatcd the scan ifthc soliuarc n:r
:hle lo detectthe RNFLborder s.

Pre\ious studies have sho$n that in p'rrierrts $ ith diJb(te< rnc[[]ru\' puor gl-vcemic control leadi :"
_ :..:irion in the ncrve fib|e la,ver leacling to aronal Llegencrutron and dccrcxse rn the number ofoptic ner :

: : . and lhc number olretro-bulbar op;c rl er'\'e fibles' '" " '

110Studiesofthcr.etinalncnelibrelayerhar,cshorvnbolhbroadandslitlikc(lei'ects.srLriseilln-:,|:
-.,1 ncr.r e fibre loss and optic nerve fibie loss ar.e rclated ro subclinical vision loss in diabctic p,air.-:::.

::,,.rt a]i.v clirical letinopathy



The purpose of our studl u as to measure-

The retinal neNe fibre layer (R\FL) thickness in diabetic patienls \\,ithout rdinopathy and in
Ielation to fte gl)cemic le\els. Duriig study peliod t0 eyes of ,10 patients with type 2 diabctcs rnellitus
without any diabetic relinopiithr- changes were evaluaLed. Fasting blood sugar (FBS). post pmlldial blood
sugar (PPBS) & HbAlc of each patient were considered as gli/cemic status Inarkers. All the three
paralneters were conelated with avemge RNFL thickncss.

Using the spectlal domain OCT in this study. 1\.c wcr-c ablc to detect signiflcant .]ecrease in ar,crage R:\FL
thickncss mcasurcmcnt in T]pc 2 diabctic p.rtients without an], clinical c\ idcncc ofdiabetic retinopathy.

Thc fiIral rcsults are-

I. Statistical correlation bet\\'een FBS and RNFL thick|ess in difi'e1ent quadrants Pvalucis<0.001.
He cc thc result is statisticalll'significant. (Tablc 2)

II. Statistical cor-relation betr,ccn PPBS and RNFL thickness in dillerenr cluatlrants Pvalueis <0.001.
Hence theresLrlt is statisticalll significant. (Table 3)

III. Statistical correlation bctrveen A\.erage RNFL thickncss with HbAlc- P \,allre is <0.001. hence thc
resLLll is slatistically significant. (Table 6 & l)

Our frndings rvere in parallelto orhL-r \tudies donc h\ Taknhcslr ct r l " rndTekelietal.".lnstudy
done by Tekeli et al.. HRT u.as used to e\aluate optic nene head farametcr in diabetes mellitus $'ith and
\,/lthout retinopathy. Whereas. Takahashi et al. used the stmtlLS OCT which is a diffcrcnt tool conpaled witlr
our study. Both studies did not tind anl significant reduction in thc RNFI- thickiess among subjects olmild
to moderateNPDR compared with age-matched healthl subjects.

Our lesults were lairl-v- similar to studies done by Lopcs dc Faria et a1. ''' ancl Takahashi et al.'"i,
wlich disclosed that RNFL \r,as thinner in fie supe or qua.lrant. This finding conoborates u'irh prcvious
study b-v Kem'" showing that lhe early eYenls ofdiabetic retinel discasc (mic1o aneurysms and acellular
capilla es) occur pr'eltrentiall) in the sLrpe or temporal quadlant r-athcr than in inferior arcas"r. Among
othcr studics, Chung ct al. demonstmted thatblood flo\1'in the supeliortemporal rctina increased in response
to hypercapnia. but did not dccrcasc rn lcsponsc to htpcloria. In confast, hyperoxia ]cd to a decr'easc in
blood flow to the infe or r-etina. whereas hypercapnia did not rcsult in an increased blood flou, rvithin this
arca r'. The lack ofnormal vasoconstrictor response in this supcior quadmnt could explain rvhy this region
is more susceptible tomicro anelLrysms and acellularcapillalies in diabctcs rncllitus alldtlso \\,hythcretinal
libresareprel'erentiallylostintliisregioievenbeforeclinicall-vdctcctablcdiabelicrelInupathv'.gug[11g1!)
posfulated that the superior- quadrant [Jas mor-e susceptible to undergoing dantage compared with other
rrcas and mav havc a tendency for higherrates ofcell death, \\'hich results in RNFL thjnning'' ". Besidcs this,
\1e also noticed that the least aflectcd RNFL in nasal quadrant might be due ro rhe lack ofmicro aneurys1lr
presence illthis area and therelbre Iess retinal nerve fibre layer damage occuaed in this quadrant.

I IbA 1c is k1o$n as an index ofmean blood glucose in fasting and the postprandial state 
r'r, 

and is
l:llestablishedand widely used as aclinicirl measure ofclrronic glycenia' '. HbA lc o16.5!/o has nowbeen
.--cn as sufficicntly scnsitive a d specific to identify individuals who ae at risk of d$,clopi[g diabfiic
:..:in.path\ . Frorn our findings. rve noted that the majoriq of our subjects in diaberic patients without
:--:rirn.alh\ chanecs had poor glycemic control. The majorit), of thcrn had HbAl c > 6.59/o. OuI results of
:::r::: Hb.\ l. \\ ere l'air1y consistent with otherstudies " ".

\\ i :lnJ r,Lr sisnillcant decrease in average RNFLthickncss measureme[t in relation to HbAlc level
- I .: r : :::iJr. plrrenrs \\ idront arl., clinical e\,idence oldiabetic retinopathy. OuI llndings \\.ere in
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.-.ntrast to other studies by Chihara et al. "' and Peng et a1.'"). Howe\,er our' flndings were fairly similar to

,r.ldl conductedby Ozclek ct al.,"ru,ho compared diabetic pdtients whose blood glucose u'as \r'ell rcgulated

:r,l *,ith those \\,ho rvere not well regulatcd according io the levcls ofblood glucose.IIbAlc, fructosamirc

:nd triglyceridc. They tbund that the avcrage RNFL thickness value obtained by scanning laser polalimctry

..as reiuced in patients witlrout diaberic relinopathy who had poor blood glucosc control but not for those

:\ ith goodcontrol.

CONCLUSION-
using thc spectral domain ocT in this study. we lvere ablc to delect signifrcant decrease avelage

RNFL thickicss -"uru."rr"nt in Type 2 diabetic patients withoLLt any clinical evidence of diabetic

,eilnopathy. fne dec..ase jn the thjckniss in the average RNFL thickness is aflectedby raised HbAl c levels,

raiseclFasiing Blood Sugar & Post Prandial Biood Sugar levcls (poor gl,Ycemic control)'

A large population cohofi study iS needed to establish the correlation bet\\,cen HbAlc & oxidised

fOl and n1liithickncss & ccntral micular thickness in the management olblood sLLgar levcls & Iipids in

diabetic patienls rcspectivclY.
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r.I\I
To measure ocularblood flo$ (OBF) in glaucomapalicnts!si11g ColorDoppler Imaging (CDI) and

.r conlpa;theOBFparameteN $'ith age- matchcd controls'

\IETIIOD
17 patierts (34 eyes) u.ith Prirnary open angic glaucoma (POAG), 14 patients (20 oyes) with

:nrndnanqlc(lo'ulcgtrucon'o'eltr".l"-ti tr'iitt'"''iontrott"elere(ruiled Peakslstoricreloci'ic'

D-\ -, .n,-l ,1,,-I.'Ii. \clocities,l-Ov'f :]''" re'i'Lttc rndice' r Rl't lor thc ophlhdlmic anerv lO\t lhe

Ii,ljl;"ll',i,iii;"iiL^J;;;"'l'";;;'teriolciliarla eries(SPCAs)weremeasuredusingCDI'

RESULT

Vian cge nreanlntraoculxrlle*LlrcIluPl'nexn')'loll(oloodpre'sure{sBP)irndrneandia'toli'
"r".,,1 

"t"t-*"i-Ogpf 
*e,. comp"iablt arnong thc group' rl u'05r' In uA' lnexn P5\ ' rin cnr/:) u cre

,ii "i"l-rl: .til.2sri:s'r:,;;:;lbi';.*'t'uereo0l 2'-2 -r-'rls l0q0-18\and

:rlean Rls werc 0.7310.07, 0.6610 04, ;:5810'06'in PiIAG PACG and controls respcctively The

iiffercnce in meaD PSVs, n'ean EDvs aid rl'-eal rus was stalistically signilicantietwecn POAG vs controls

e.iiiiiiroi""ij*; ilcG vs controls but insignificant behveen PoAG vs PACG

ln CRA. mcan PSVs (cm/s) rvere 11 1213 10 921.? 35-'-12:17!-)2; \Iean EDVs (cm'/s) rvcre

. I*r .il:2;;3tdrr!. !.lsio.ss -a \'1*n R-k u'ere 0 6910 08' 0 6810'04' and 0's3+0 0s in P0AG

, iiZj 
"i"J -"ffi,."rir""i";iv rrl" oiir"t"'* ir mean ?SVi'.rean EDVS and mean zus was statisticali]

.;;;fi;;i;;;; ioic u. 
"ont'ot' "ni 

p'qcG vs controls The differcnce \\as statisticallv insignificant

,.i.n ,-"4" putua"r",ta were comparedbetlveen POAG vs PACG

tnSPCAS,meanPSVS(cJ11,,s)u,ele9.8512.73,9,58a1,85'11'6112,7-6;meanEDVSu,ere3,05.1,]6.
I a I t 1 'A 6 sqr I q: ,n.t -ean Rts were 0.70!0.07, 0.5610.08. 0.,1110. 1,1 in P9AG. PACG and controls

'r.. "l,,iiirl ii;i,i";;;;;;;;; 
pjn,, -ean EDVs and rnean RIs was statistically sisnificantbcn\ een

,OAt r r control..rnd bcl\\ ecn PA( C r. control'.

CONCLUSION

Both POAG and PACG werecolsistently associated with decreased blood flo$' velocities andincrcaie'l

l.' "u-,.".,'.o,.".." 
Le' C\V\1\'(dr' "{ ole"e Xdnll'

'..;J,,"i"'.;-1.,;;'";.., 
r,, 'r"r, ,i rroi'""'-o'lo'''''r'''"r1'r"nr'e'i"' uc\\r \re'' 'r 'or''('t'r:'r

r.,iii, a..r,"rn."i,anOenrail com, Phonc: e5067'r0e66

A COMPARATIVE STUDY OF OCULAR BLOOD FLOW
piruq.rttsrnRs rN PoAG, PACGAND coN-rRoLS IN A
_.-] TERTIARY CARE EYE CENTRE

Fln.rncial disclosue: Non€
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i )i:Ll.n-blood flou, color Doppler imaging, peak sysrolic velocill., e11d diastolic ve]ucrtJ

I\ I II.QD!(T]AN
Glauconra is the leading cause of irrevcrsible blindness affectins nrore than 60 rnillion people

It is a progrcssi!e optic neuropath.!i11\olving characteristic strLctural cha ges ofthcoptic ncne and
.haracte stic r,isual lield delects.rRaised IOP is rcgaded as the most inrpoltant risk t'actor in the
dcvclopment and p|ogrcssio1l ofglaLrcoma. Butleducing thc IOP does not cnsure tl]c cessation ofthe disease
proglession.: 

_r'Ihatiswhl 
other sk lactors are tho ught to cont bute in glaucomatous optic ncuropathy.

Vasculal lactols havc also been implicated in the developnleot of gl.rucolncruu\ opttc nen.e
darragc. ' The 

'ascular 
h)'pothesis suggests a primary problcrn in the optic nerve circulation asi resuk ol

localizerl organic changcs in tte blood 
'csscls 

of the ncne. r'rlnabiliry to adapt to rissuc blood flow
requirementsnray lead to chronically lorv orunstable ocular pcrfusion.r'! $,hich in fum nlay cause ischeniia,
oxidative slress or both. po ssibl), leading ro glaucomatous damagc to the optic nen,e hcad.

Various techlliques have been used to cvallLate OBF in paticnts with POAG, such as scanning
ophthalmoscopl,,L' r scanning laser Doppler flotvmetiy:L: rrlatd pLrlsatile ocular blood flolv. ,, ,',Cu,rparei
\\, ith these techniques. CDI has particular advantages in that it is non-in'asive, is not affeclecl bypoor.ocular
media, requires no contrast or radiation, and has been used in ophthalmology for 20 veais.L,u,r This
rultrasound technique combi[es simu]ta@us B-modc ulrrasound imaging with colors reprcsenting
movement bascd on Dopplcr frequency shifts. It a1lo\&'s thc assessmcnt ofblood florv I e locitiej inclutlini
PSV and ED\r in the oA, the cRA and the spcAs. I11 addition. Iil. a rneasure of periphcral vasc,lai
r'(5..ra rcc, (.rn oe (J'rLlJred loJ excl- rc -obu lba I \ (..c'.

SUBJECTSAND METHODS-
A hospital bascd cross-sectional, obser\.atiolal study $.as done ovet a period of I ycar.(Januar1,

2016 to Deccmber20l6).

Patients \\,irh a diagnosis ol POAGor PACG under topical anti glaucoma mcdication with
adequatcl]' controlled IoP i.e. <21 mnr I1g (measu red on nr o cunsccu rir e u.cas tns separared by an i[terval
of at least 2 hours) r,crc inclLLded. Paticnts with isolated raised IOp. secorldary;auses of glaucoma,
rabeculectomy surgery, on Carbonic Anhydrasc Iniibitors/systemic antihypertcnsive medicatiois and noi
on topical anti- glaucoma medication andor uncontrolled inhaocular prcssures\vcre excluded fiom our
stud).

Subjects attcnding the ouipatient clinic and having a1l IOp<21 m1n Hq (i.e. trlcasued on two
.un.e.rlr\eor(.r5tutr..epar.rledb)irnit 'cntlolallc?.t2.to,tr\,bUtnut norethar-ll\eel.)$ilhanonnal
optic disc \Yeretaken as controls.

The study subjects were divided into rhlce groups i.e. pOAG group (17 patients. 34eycs), PACG
group (14 paticnts,20 eycs) and Clontrols (17 patients,3:l eyes).

IOP Lrsing GoldrnanApplanationtonontetry (GAf), SBp and DBpin rhe sittingposture (ntean oftwo
aonsecutivc measuremellts) using a nercury sphvgmomanonlctefllere -easurid tbr each studv
\ubject.Orbital CDI r.as perlinnedusing M- Turbo Ultrasound Systern (Sonosite.lnc. Borhc11, \Ih. US.1 in
thc supine position.OA, CRA, andSPCAs werc examined following a standard protocol.r,'. ,,r 

OA was
l.r.aied bv scaining mcdial to the opric nen'e approxirnately l5mrn postenor to the globe.CR \

i{t:
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r:asurements $ere taken in the nriddle of optic nerve 2-3 mm behind the sLlface of the optic disc.

:PCAswere located on both sidcs ofthe optic ncrve and were measued at a positioll that was closc to thc
::iic nelac and as anterioras possible without receiving intell'efenco from the choroirl

llBFparametels, i.e. PSV, EDV and (zu:PSV-EDViPSV) for OA, CRA and SPCAS were recorded

Figure 1).

All the paramcters were entercd in excel sheet andwcrc compared anong these tlnee groups.

Craph Pad Prism 7 (California. USA, version 7.00)\r'as used lbr statistical analysis. Continuous data
',:.e presented as mean with a standard dcviation. To compare continuous data, unpaired f-test (2
: -.mparisons) and One wayANO\A(3 comparisons) wereused Statistical significance was set at p< 0.05.

RESULTS

Demographic and general characterisiics ofstudy participants are shown in table 1, 1able 2 and 1able

-. \lean age and mean IOP werc compatable among the groups (p:0.412, 0.50). The dift'erence in nrean

-.BP aswcll as mean DBP, was also statistically insignificant (p:0.962. 0.927).

OBF parameteN and their compa sons arc depicted in table 4 and table 5. lnOA,mcan PSVand

.:an EDV uere significantly decreased in POAG (p:0.018, 0.0001) and PACG (p:0.01, 0.0001) groups as

:::npared to contiols. Similarly, mean Rl u'as significantly raised in both POAG (p:0.0001) and PACG

: 0.0001 r pat.enrscompared lo\onrnls.

Whcn POAG and PACG groupswere compared, mean EDVwas signilicantly reduced in thePOAG

-rup (p:0.0006). A1so. mean R[ was significantly raised in tho POAG group (!:0.0002).No significant

:rfirencc was seen in mean PSVs between the two groups (p:0.58).

In CR{, mean PSV and mean EDV were signilicantly rcduccd in POAG (p:0.01. 0.0001) and

llCC (p=0.0001, 0.0001) patients as comparcd to controls. RIs were also significantly raised in both the

:")ups when comparcd with controls (p=0.0001, 0.0001).

When POAG and PACG groups were compared mean PSV was significantly highcr in POAG

:,.iients (p=0.02) as compared to PACGpatients. The difference inthe rest ofthe parameters (mea11EDV



andmcan RI)ras sratisticaliy insigr ficant (p=.0.27E. 0.641
hr SPCAs, mean pSV and mcan ED V \\ cre significantly rcduced in POAG (p.= 0.01, 0.0001 ) as weIas PACG (p:0.003. 0.000 r ) patients as compared to controis. Mcan nr, .""r" .rg" ii, 

""r 
rry raise..r in both thcgroups as compared k) controls (p:0.0001, 0.0001)

On comparison ber\\,ecn pOAG"and^llAc9-gLolpf 
u,e found siglilicandy recluced nrean EDV(p-0.002) and.sigoificantly raiscdRl (p-0 000 r.) in poAG group. Trr" airci""i" i",,*" ,svs ber*een rhetwo groups did notreach up 1o the lcvelofsratJstical significince (pj.;r)."" 

,."'

DIECUSSION

The delinition ofglaucoma states that the most impoftant skfacroris theraised Iop lirroccunenceandprogrcssion ollglaucorlatous optic rteuropathy. But m;n), rand",rir.J"".*r"a ui"ls have shown thatdespite controllingIOpmanypatients ofglau"o,rrL""p on prugr"ir*;,;;-'"
Therclbrc, it $as thought that besides urlconrrolred IOp. rhere are other risk factors that interplay tocause glaucoma daruge ancl subscquentproqression. Ihe vascula. th;;;;;;l*"o,ru 

"mphasizes 
the roleof'comprornised oBF as one ofthe inrpoirrnt *:",,:,, *tri"^"lio"ii.iinr. t.t 

"."ro... 
tt.,i:; 

".o.,-
scctio[al study was done to llnd outthc 1L,lc ui\ cscLl]at.f.rcturs in p.rrients wlth glaucoma.

In all the thrce vesscls stLrdiecj. bioutl.flol.\elorrrre\ \\crc .ign,fi."itty d""."u,"d and RIs weresigniflcanth increased io POAC as weli as eACC paticnts as comiar",ii; ;;;;;ir.
NC Sharma, D Bangivae/ a/..,ralso studied OBF parameters by CDI in hcalthy and glaucomatouse),cs and found thar rnean EDv was si!,nificontty a""."r""I oJ.J* i, ii. i"**,"0,, both poAG and

I.l["o,r'*^t' '" 
t*and SPCAs.In 6.{, o^t, ,,*" psr, 

"". ,i*#";;,;.";;;"*d i"pc,Ac and IACG

Hak*rBirinci elali:.rin their srrdr_ also fbu.d out thar OBF'elocities were signilicantly decreasedin a1l the thce rcftobuibar vessels i.e. OA. CR-{ and SpCAs ,*O,iO r"i".i. Similarly, RIs in POAGpatients were si$lificantlvraised as comparea ur -rr"ir*1".,r. 
- vr !v l'4!srti

Simon J. A. Rarrkin elal.,r stuclied OtsF in CRAancl SpCAs in glauconatous patients and fouod thatconrparcd \1ith rhe nonmr suhieuts rhe parienrs with ctuo'ic oAe ,h;;;;;; starrsricarv significantJ,r'rea.c jn rltenrern fD\ dnJ an jrcfc,r:( in lhe n ean fu in alr rcs.cf,.,*.ti".i '"
PrinRojanapongpunel ar":srudied these_parameteN using cDI in oA onr) and tbun.l .ut thatblooci flo$,vetocities u.er.e significanrlt, decrease.l i; poAC paticnt.'";;;;;;;",',".,.al subjects.

-,\

!iFi
,]:::*i:l::^X"::d that rn oA and SpCAs. mcan EDVsu.cre significantly reduccd in poAGJ fu \ su cre srcnrrrcan y reduccd in poAc

::::;:t:jTlff:::,i:i.!*i::::':ll'lxrr, mccn^Rrs\\eres1*",'j-,,ii l-,,*oln'oAGpatientsal
:HiI::,:J;.,:::"11:.:,: "yi:l:.:11. 

,."* psv-*".'.ie".#;1;tili,IJii.'Ji,l'"?x::
:i;li,ljii,.il jPj-"":aticnts. rhe dilrcrence;n ilre rcst ortre par;;;;:;;;ril::i:.';::,n'i:l:]:;.:-1riiiical sisnifi cance.

_,3]ll..l"^: head is nrainly supplicd by the SpCAs $,hich arc blanchcs of rhe OA. The:::::1:rrlLr,,:trom rhe CRA and the pial vesseis are'ery srna1l..,,r Mor.eou"a, ,f.r" ,.riar."f iotf 
" 

parameters of\:: ::::..s:on erc ED\.and R l. ED\: refleoing rL. ur"."g; biooJ iio". ar.irr rfrll""=*, rn"." 
"r,n.
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Thus rve can infer that rctrobulbathemoduramics is more altered in PO-{G patients than p CG
:':l Ii.

Similar to our study NC Sharma. D Bangil aet a/":also in their study found that most olthe blood", :araneten were lnorealteied inlOAGpaticnts as comparedto PACGpatients.

Thcrefore. our stud), supports all these aforementioned studies i]1 that retrobu]barhemod),namics is
- -.:id 10 a significanr deglee in the glaucoma patients. Altholrgh from this study, it is difficult to int'er

.:hcr it is thc causc ol thc cffect ofglaucomalous opric ncur-opath\.. Mole extensivc longitudinal studies

---' nieded lor'that pur'pose.

In our stud"l, $ c onl)r rccruited patients under glaucoma nedications $'ith q,ell-controlled IOP
-Jieased IOP is the rnajor cause ofglaucomatous optic neuropathv and also a known factol afl'ecting the

..,,od flo\\. \,elocities. So. u.e havc cxcludcd an important confounding lactor from this stucll, thus reducing
::r: bias. \!t can say that this finding olaltered retrobulbarhemodynamics is not the r.esult ofincreased IOp
'.l.reover, dre dillerence in SBP and DBP u.as also not sienificant anong thc gr-oups excluding the
. ..ibility that this finding oldccrcased rehobulbar flo1\,might be the resulr ofdecreased systemic blood
::assurcs.

Therefore, in thc diagnosis and therapy ofPOAG andPACC.itis neccssar\, to know noro ly fie lOp,
_ i rhere is alsothc irnpofiance ol the OBF velocitics. Ifrve do not takc irlto account thcse additional risk
,ilors, then glaucoma migh! plogless despitc achieving targct IOPin 1nany patients.

But it is important to nrcntion here that thesc OBF velocities mcasuted by CDI are not reflcctions of
: .Lal (JBF. FoI that. we would neecl diamcters olthese vcssels which arc practicall),impossible with this
.::rnique. Morcovcr.SPcAs being the major blood supply to ONH aIe d1e most impoltant vcssels to bc
.:-liad. But CDI cannot separ-ately mcasurc the par.ametcrs in each ofthcsc vessels. The vallLes obtained
--rrlsent the mass effect produced bv a bundle of Icssels. rather than from indiridual oiliarv 1,essels.

r-.rclorc, we wouldneed abetteralternativc irl the liLturewith the same advantages as CDI.

(P\ELUSION
Both POAC andPACG are consistently associated with decreased blood flow velocities ancl increased
Rl in OA, CR.Aand SPCAs compaed to nor-mal subjects.
Thcre is a mote signilicant association ofdecreased \,clocities and raised RI in retrobulbar vesscls uith
POAG parie1lts as oomparcdto PACG patients.
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Table lNumber of ParticiDants

PACGT

Number ofsubjects

Number ofeycs

*Both eyes *,cre all'ectcd in all thc participants.
tone patient $as lLniocular and only one eve lvas affected in 6 patients
-'Both eves olall the subjects rvcre incluclcd.

POAG* CONTROLS}

Ttble 2Sex Distrihutinns*

iUale

l0(s8.82_o./, 1(41.t7%)

PACG 7(50.00 o) 7(50.091,)

Control l r(64.70%) 6(35.299'o)
* Male to fernale ratio was
rcspectivcly.

1:1, and 1.8: I in POAC. PACG and control groups

Table 3General Chararteristics

Age (ycars)
Mcan + SD

PO]G PACC
1- pctient\) ( 1,1 natrcnrs

Conlrols
(17 patients)

P valuc*

60.29 + E.06 59.14+6 t4 57.1815.75

1.1 82-?0r

0.112

0.50
IOP (rm Hg)
Mean 1 SD
SBP(nm Hg)
N,lean 1 SD
DBP(mm Hg)
\'lean t SD

15.52 :4.27 r 15.8012.62

rJ6.J51 E.22 135.71-14.09

-iR)+i, - Ga<-

136.82111.024

MJ8_5.(rl

0.962

t9z7



Trhlc -l Blood FIon Parameters

(

Table 5Statistical Sisnificance (o !'alues)*

u-,

-

I

-
i-

_l,,1
l

POA(i PA(](; Controls

)A

R.A.

PSV (cmrs) 22.81 - 6.89 23.71 + 3.30 25.85 + 2.58

EDV(cmrs)

RI

6.03 2.72 7.813 - L35 10.89 + 1.87

0.73 + 0.07 0.66 + 0.0,+ 0.57 + 0.06

PSV(crnis) 11.11 + 1.10 9.27 + 2.15 12.87 + 2.51

EDV(cnr s) 3.33 + 1.18 2.99 + 0.95 5.74 + 0.88

zu

PSV(()nA)

0.69 - 0.08

911,1+ 2.73

0.69 i 0.04

q:.i + l.s:

0.52 i 0.05

1t60 + 2J5

SP(lAs EDV(cn1/s) 3.05 - 1.25 ,1.21 + I.25 6.58 + 1.93

RI 0.70 t 0.07 0.56 + 0.08 0.,110.13)

OA CRA SPCAS

POAG vs

Controls

PSV O,O ] 8 0 0t 0.01

EDV 0.0001 0 000 t 0.0001

RT 0.0001 0.0001 0.0001

P,^.CG vs.

Controls

PSV 0.01 0.0001 0.001

EDV 0.0001 0 0001 0.0001

RT 0.0001 0.0001 0.0001

POAG vs

PACG

PSV 0 5lt 0.026 062

EDV 0.006 0.2'18 0 002

RI 0.0002 (| 64 0.0001

-Unpaircd t-test has been Llsed for statistical analysis



Cross-sectional study of computer vision syndrome among
human resource professionals in tertiary care hospital

lvtoHI) UZATR ZAKAI*. SUMBUL S. Kll.\N. NEELIMA \1HHRO.tR-A, AKrilL AG-\R\\Ar

r)epadmcnt ororhtharmo.,,, *., -",i'-il*ij*;llfi,tI:IYfJ::i l::TIlBl:l),.1

Abstract
To detcct the ple\alencc ofcomputer 1,isio11 syndrome among human resource protessionals
in te iaf,care hospital. Thc dependence on the compuler is risitg rvith time. Thls wrll lead to
numerous ill cll'ects in human beings out ofu.hich ocular manil.estations play a pronlincnt
rolc Previouslv done studics re'eal that thc awarcness ofocurar manil'estation rs rcss than
209/0. Arrong the lesserkno*.n ocular rnanifestatiolls. oDe ofitis conputervision syndrotue.
This cross scclional study included HR prof'cssionals of SRMS IMS, euestioirnarrc survev
study datawere collected in computer users regarding the demography. duration ot complLter
use (hour per da]), ycaLs ofcorrputcr use- u.orking distance liom computer. lcvel of top of
scrccn lion eye 1cvel, usc of antiglaLe screen. brighhrcss and contrasi adjustmcnt, taking
breaks during computer use. Dudng this study period. 60 patients \\ere ranclomly sclected
Iiom HR prol'essionals. In rvhich. J7 (62%) males and 23 (38o%) l.emales were panicipated.
They uerc having ocular complaints in dcscending ordor such as eyc strain (69i/o). headache
(569i). dr'1,ness (499/0). i1aitatlon (47,/o). bumrng scnsarion (,+loo). bluneLl \.lsron {-199,;).
l(l-ing riloor. *r.cnngr2a",,r. redn<..1) 1,,,,),ano doLh,e\ i5iodr lrr. .,

Key u,otds : Computcr ! isio syndrome. dry eye.

if,.

1. Introduction
compLrtcr-was invented bi' charles Babbage in 1791. which was moditjcd into a programmabrc computer
by Manglebone in 1871.t'r ln India first computer was used in lndian Statistical lnstitutc in Calcutta in
1956.1'r INS sun'cy rvas conducted in Decembcr 20 r r $hich sa),,s totar number of complrtcr- users in India
\\'as 150,000,000.r'r We catu1or thid<thc nrodern rr oLl.lu r th.ru t corrluteN. The dcpendcnce on the computer
is rising\a'ith time. This rvirl lead to numerous disorders in r'ruman beings out ofwhich ocurar manilestations
play a prominent role Hearthy cyes can easily maintain focus on thc pri.ted pagc. Characters o11a computer
scr-een ho*'evcr don't ha'e thrs contrast or $.e -defined edges. These characters 1pi*ersl 

"re 
brigrrtest at the

center and diminished in intensity towards their cdges_ This rnakes it very dilii cult lbr our.eyesio maintain
t'ocus and remain fixed on thcse images. Instead, our eyes drift out to a point ca ed rh. *"ii"g p"i"i"i
3ccomrnodation" that is approximately 30', and grorvs as we get older. When the dcmand at n-ear u_ork
:rceeds rhe normal ability of the cye to perfom the job comfofiably, one clevelops discomforl and
r'Lrlonsed exposure to the discomfofi lead to a cascado ofreactions that;an bc put together as computer\:sioD S]ndromc. Amqican Optomct c Association clefines Computer vision syndrome (CVS) as ,,the

" 
r::tpler ofeve and l ision pr-oblems experienced during or related to computcr use.,,L': Nationar Instifute ;fr JJ ur'nionar salert and Hcalth Sun'ey has reported that visual sympronx occur in 75-g0% as opposed toll:-:s;uloskelctardisordersofvideodisplavtenninars(vDT)woriers.CVScrraracterizedbyeyeshain,

r : ::::J.,.li. haadeahe. brurred vision, dryness. initation, redness, contact rens discomtbft. neck srroulder.



l.rrerials and \'Iethods
..ii\ectional$JasconductedinDcpamcntofophthalmology,ShriRam\lllrliSrnaraklnstifutcof
,. S riences Bareilll' Iidia during the pcriod of 'lanuary 2016 to AtLgust 2016 Thc stud) dcsign rvas

li'..frltt,"Uu-"nEihicalCommitteeofSRMSIN{s.Patientsaretakcnralldornl-vfiom}lRprol'ession
: .,ll-"ti"rJing opfrtf'r"lmology oulpatient departncnt' Palients betweer age 20 and 50 yeam who are

I _1.: ,ren.o,itlicomplaints ofiye stiain, dn e) e. blun ed \ rsior, redness- u dtedng. headache neck and

:--::inanclha\,en'inimLlrnlhexposLlrctLralrltlpeotVDIiuuhrsdesktoplaptopolbothloratleast
'. :,. ir.l,,A"a in the study. Computcr rLsers ofagc <20 >50' contact lcns r]seIs' those who e on

ll -nl. Lhvroid disorder-s or SuiTcri[g tr.,Lr n.irll nflrtnratotl condrhons like conjuictivitis,
. .'..i,i,. gior.or"o. stye and bLelh;ri[s JnJ P'rhcrns-hr\ illg anr, tlrlus pathology likc optic

l-,.,l:,"ii" t-iiinopotrry. riypertensive retinopathy f3prlledcma-arc L-\cludcd florrl the study Need for

.....',ri^ir*iatr.ooiie,rts,rndtheiconsentwasobtainedQuestionnairesuneystud,vdatawas
' ; ,,.;. regartlirlg l\c dcrnograpltl. oiul'rr 'cmpl 

'int' :u(h '1- ele'l a n e\e liredne\''
l-..r,,r.'al.iun.lniitatioi.rcdness.dulatlonufcomlLlteru\c0lurLrncrda)).-veamofcomputcruse'

l -,,,,..sr"t.,...o,hethcrthey$,ereusingglassesornot.wo.ki,tgdistancct'funcolnfuter,le'cloftop
, l 

-1o,,., 
.:1" t"u"t, u." of"ntiglo." ,".""n. blightness and contrasl adjustnent, raking brcaks duling

i.r. u lts
.::jjlud)'period,60patientster.crandomlysclectedtiornHRprol.eSsiona]S$'h.o\.iSiteddcParlment, ,-'-:. --. E-".i11., Th -'hirh'll l6lrri.l malcs and 2l (389;) ttnales were:,,,i,"f"gi 

"f im,iS rrrts Barei1ly. In $hich 37 (62'ri) rnalc-s. and 2l (389,i,) ttmales ivere

- ., ,r.li ',^.. h.lJind ncrrlar comnlaints 1n descendins order like cve strain (699i') hcadache.l'if,.:i r*r,. hu"i"g oculal complaints ir descending order like cr-e tll1il.16?911): 1'"i1':l:
.-.-l... i+s!,;i iiiirariol (+;'r"). buning scnsation (41%), blured vision (i99i). nching (32%)'

-.:o'"r.i"an"r,tZf'f"),arlddoublevision(16%,)Mostofthernwercu'orkingcolnputersT9Uday'
.l l,h. ,.,"1", .0,.." ."oiiing l6_20 years and lemales werc working I 1- 15 _u-'cars in out study [Tables

- :: rr l,lcomputernsagcln malcs andfcnrales. Tablc 2 : Thc gender distributron based upon dlslance and

lcr,el oI the top ofsocen.aJlar
ri.l in
lnil13

tlular
tliins
r!ulcr
:rI Iha

rinlrin
rint..l
' .1Lrr\

:1 lnc
'rlprlia:

:s iha

i:ja a:

..r.'C ia

: i!ilia.
.(..rlde:.

- rer u.€ th dr\ ) I1Jl. lio) FemJlr (o o)

Dur,rflon ol corlrputrr (irlches) i{ale (o{l lemale (o/'o)

1(42.)

E(67.)

r E(62.)

i0(60.)

L(5E.)

1(ll )

r2(3E )

6(40.1

3 i62.i)

l2 (61.5)

i1(6iJ)

3 (60.8)

6(I.7)

6 (35.5)

9 (40)

10-15

l6-10

21-25

26 30

P=0 028 siEificant

Lelel oltle lop of screen

,\bove lhc le\el ol cyes

At the lercl oieyes

Belo$ tle levcl ofel,es

P= 0.52 nol significant

::LIer use (yeer,

14(66.)

7(5s.)

1(66.)

8(19.)

7(31.)

6(45.)

2(34.)

3 (69 s)

25 (5i.6)

9 (74.r)

2 (30.5)

18 (421)



Table 3 : The gender distribution baserl ril;h,;", ; ;il;;;i',"#ilili::,:, lil1lffi 5'u'" """,,
Use ofantiglare screcn Male (r)1,) Fematc (9/o)

,Anorher stud_v rcported that the
prc valerc c of the \.lsua1
symptoms were siqnificantlv
highcr in the individLrals u,ho
spc11t lrol.e than z1 h dailv.
rnorking on VDT. The duration
of the computer- q,ork r::q
dircctly telated ro thc e\;
slmptoms. and that a lonlIcr
dulaiion rended tu resulr in 1ori1_
lxstr[g comnliints th!t Dersiste(]
e\e| ajler lhc VDT uori< rres
firrislretl. Out \irtd\ r]qu re\ cdleil
thar the ocular complarnts \\erc
reported more br the subjects
uho used colltputerq fnt Dlure
than 6 h a day. Durarion of
cornputer u\c had signrficenr
rclario tip (p : 0.r)3]) tb",,
n'ules and 28oto lcmales q,er.e
having refractire elTor that was

Using screen

Not using screcl1

P:0.41 not signitcanr
Brighttess adjustmeDt Adjustmcllt

No adj usinent

P:0.34 nor significant

Breaks durilg computer use
Took breaks

No breaks

P: 0.05 not significant

26 (.11.3)

r1 (56.7)

30 (,+9)

7 (51)

22 (37)

15 (63)

l',l (29)

6 (7 tl

1,1 (2,1)

9 (76)

14 (24)

e (76)

corrected by spectacles fTabies
ncrJrrlonnJc,r .-\\<r..mure.rcqacnl :r 1l orr'1gfl1 ,rl.u lol.nd Inlr rl-c
assoc,ahon. Mostorrii",o r,,,rru o,".J'l]l:J,i,':::ili:,*::Tc gr',."c" una reaness r,a;;;;;il;;;
le'clo*hetoporrhes-*" r'ir,"*..i.."il[]:l 

^;,*i":l'.:;;iH,l;.TJXl."",1li*lir,?,ig:;:970 femalcs' onrv 2'rolo femares hadknorvleag" 
"u"ri l"",',rpr#iiai,1'.ilrr'1ir0""""o"., 

"djusr enrinour

4. Discussion
rhe prel alence ofcomputer vision svndr'o,'re in our srutl1- rvas g7.4% ofwhich eye strain rvas 6golo that rvas!.nelales rl irh tsali er a1.2007 r Th. duration of comni,,". r." i.'il""iry ,"liiea to ey" symptoms, andunq(r durcrion icnd\ ro resurr. ron!'t'sting complarnis ii-rrt*ril" ,"J.i ,rl,i, tinished (Bergqvisr andKnrre. roaJ; Sanchez-romarr o arl rqs6...shiiraet 

"i. I ssii. ilil:l;i, (2007) obsc*cd more'-,r ourrccd r i.uat i5.11p,.111. in ncop,c.peno:nj 0_,r I n;;ll .r ;,"":,:;l,i,t,oi,.rpropunrono,..ubjccr\.. rr0 r',c,r crrrpur(r\(.r.ccn-,"rrt-",e,ei1c,.rct .";.,J;;;;.),;;l:nrsrBhcndericr rJ..i00e:r.!.hinikieral.. 1998; Bergql,i5;616 g,,al e. l9:1) i, r..,:iro. .,.i,ri"i,"r,rillillu." una oryg"n t"ron." or'-:rr3 Biirk rcflex facrlitares rcsurf'acrng or rhe precornear ,., iri,". N"""; brinking rate is l2 15'r::r:. min. lt rs 609'o less than norrnal people.rhite ,.o.ting iu:ithci-miur",,i,llorrl". rir",o.ri .espors ible tbr. -.,,,,1,';"ii,i'""1i:li:".'""T:i:::ll",lkstarion ser,i 
", ,,,,p';;.;;'""";*ork sration, glare a1ld, -',,.1ffi:ii3iiffiihiifr!+i;ilffi;Jl#.Tlifl,'" :$

r ,,r .--.::,:: \rrr.L an iin,,.,"::,].11.:l.ll:t::i,,\iiilil]ill,T,,i,r,il;ilil;iXl1*1,1;'},S;
'- r,:.,: ::'r: S::.,;,jr eirl :nl;1 t 5i.lqgr;no,,ri" j a".ir"#", fr"la* at the same plane



i.rr thc
irLral

i3n11y
! !1ho

LlailY.

lration

,: .'Ye

ld1g"r
r long-
.'r:istcd
,-k Nas
a\ caled

:ubjects
.rt r11ore

lrion of
ririlicant
+r.36%

ihat \1as

r iTables
r rhat thc
trnificant

'Ihalea
:rules and

iinl ln oul

' that \\'as

'illnls. and
gq\ ist and

:1 ad more
.ri subjccts
: 11..2008;

: balance of
:r is 12-15
..rnsib1e fot'

.,rlale and
gl:1:ses for

nJrol c can

i:nn of head

: rnd shade

:_onrp,rter b,v

r erheacl and

: satlcPlane

.,.olrDuter.ldeallieu,ingareaofrhelnonitoris6inches'belorvthehorizontale-velevelNloiitor
.,';:'il; ;;; ri;i',U;"islt r-" "1'" 

\!brk rvith tbnts ol dukcr shades on the lighter

' ....i.1: *"lJ.n,.g in front ofA'C or in a room with lorv humiclit-Y' E)'e bleaks during comfutel use

l0 20 rulc as suggert"a. rut" tl'o't t""utt 
"""trlZO 

t"in fot U O t 
'nd 

look away20leel'l''r Evcnpeople

-:;.1'''*;; ";fii; n""a glu""' 1"ii;;"omputer u'e the'v allou cYes to focus more clearlv and

: iuain from monitor ute''O':: Ll po"u it 
's'uallv 

added inthc glass to move out eyc's lbcal point

..,- ;;il;;i;;;;;;;n,oa'tt" nirot'r' p':o!i'ssiie lcnsc.t al'o cun hclp in Ieducing C\rS (Sheedv'

. - r-. irli\ e frec Altiticial tears eyc.lrops lonn the malnsLay ofmanagement oIdry eves in CVS-t 'r

. itrenccs"'i.iiL"tl.rr"o',,rrfip:ir$'uav.en\\'ikipediaorgr\rikilcornputelpage-112'

\\iiIablelro : http:,r1$'ww'internct\torldstats'com/asia'1in'htm'

Cornputer Vision S-vndrome' '\nlerican Optometric Assocjation' Available lrom: http:

\\ \\'w,aoa,ofg,r.

Lorrlputer \risiol Syndtomc 20 l 1 Ala]1ab1c from: http:1rw[rv'eophlha- com'

\ilobe Acrobat. Computer \ijsion Syndrome; IIanuaL Book; Latest La-vout Available

,, .I rlrp: \\\\!\.rrl.l l()(ca'e ("1'1 '

rr utlablc liom:http:i,r\11\'w shankamneth ralaya comiparient careicvc html'

'Bali.N,Na\.]nandB,R'Thaku'Co]nputcrvrsiun\}n.ltornt:AStud}.ofthekno$,'ledge,attjtudes
.,i'p.""if.", t. iraf"; ophthalmo['gisLs lnctrr tr J OphthJl rno]-i 5 (1007 rI8994'

\ FrcLrdcnthaler. H. Ncut, G. Kadner and T. schlote. chamcteristics of spontaneous- eycblink

..ir\r1! durrng t'ia"o aitpfaf t"tn'inal use in health'v voluntecrs Gracfes Arch

,\nolhrl,aa,r"l.24l. | 2001,q1/-'0

B.rl]. \' Navin and B,R' Thakur, CompuLter \ ision s}rrdtorne A \tud^)-otfie knowlcdge, attitudes

,-;;;";1;;;i;l;,ilophthalmologi't"' In'han J uf hlhrthrlol'55 (1rr0r)l8e-e'l'

r. Rti. Computer \'jsion sltdrornel l{ecognjtion and contr'ol in softrare prolessionals J Hutr

' :. I lS. (2009) 67-9.

: \:ith. survey reveals e-ve suflering among computerusers' Las Vegas Rev J'28 
' 
(2008) 34-'15 '

ir::tvachandran, S'K Rastogi, M' Das' A M Khan Wbr-king conditiors a1'Id health alnonc

,.:.. . * .i ir r""it'io n te"hi irogl enubted ser-viccs: A revierv ofculrent elidcnce lndian J 'lf
. -: >:i60. (200{r) 3{107.

:.1rierdo. M. Gdrcia. C. Buxo and Nl tzouierdo' F'lctors lcddrng 1() the computer

r':i.: An issue atthc contemporary \rorkflac;' Bol Asoc Mc'l P R gq ( 2007 1 1 I-8'

: : firlhs. Nl.G. I{ackey and B.J. Adalnson'

-:,.i "; ;;;il;;;rized rvo-rk ervironment ,:l,p:l:':1::i1^::*t"ll:l*,:i".llfl."'":
,,i 

",4 
pht,i,lL"Cl..l risk fJctor' tor nruscuLoskeletal s-v1rplollls: A lilerature rcrrer

- L:hibil. i 7. (2007) 7rl3-65.

': al KadnerandN.Frcudenthaler'MarkcdreductionanddistinctPaltcrnsofeyeblinki:':::'',i'l.'-;r;;;ii]' 
Jry e,"' es during video displav tenninal use Grac-ris -

,.r,.Lrlmol'r42 r2004) 306'12.rhrhahnol.2'12. (2004) 306' 1 2.



"STATE OFAWARENESS AND PERCEPTION ON EYE
DONATION IN POPULATION OFNORTH INDIA"

Kusharvaha R.N. (M.S.). Cupta R.C. (N4.S.), Nlohan Shalili
(N{.S.), Singh l')arul (NI.S.) .Srlaroop Abhay .\'aldhan Jay

GSVN'I Nledical College, Kanpur

INTRODUCTION:
ComealdiscasesareasigriJicanlcauscofvisualilpairmentandblindncssindevelopingworld.Ashofiagc
oftransplantable comeas is conmton and hlls becn subject ofmuch attcntion.

AINISAND OBJECTIVES :

. To assess the ai1areness ou cyc donation in populaiion ofa city and adjoining areas.

. To assessthc perception on eye donation in popLrlatio[ ola cit.v and adoining areas

N{,{TERIAL,{ND }'IETHODS :

This is a prospective cross-sectional studv including urt,an and slum area populatio and school

going children (>15 years) in clty and adjoillinp areas and rvere w1l1ing for study. -A preLested, se1]i-

struclLlle questionnaire rvas provicled lbr collectiig the llecessary inlbrmation ai'lel obtalning inlonncd

consent in relalion to a\rareness and perception on c,vc donation. Atotalol3876 pcople lvere included in

thestudvfromJamEryl"toDecembcr3l',20L6anddilidedinto4agegroups(15 20).(21 :10). (41

60), (>60).

RESULTSAND CONCLUSION :

A total of3876 subjects $'ere includcd inthe sludy spanning across >15 to >60 !r-s ofage The

maximurn no. ofsubjectwcrc inthe youngand rniddle agcd agc group. rlith21 40)rs. Comprising 32.021%

and 41 -60 yls. Coirprisjng 27.789i ofthe population studied l5 20 yrs Subiccts \\ ere 22.6591, and >60 yrs.

being 11.5 Lit oftotal subjects included in thc study. Geographicatly. urban population $as almost double

(6,1.21');) as compared to thc slum i rural poplrlation (l5.7 E!/o). This data also lighllghts thc poorer access of
sluln i rural population to a medical i heal& profcssional as cornpared to thc urban populalion. Complying
\\ ith thc general seli ratio ofthe country. mates 2117 (54.61'7o) rvcrc more dlan the lemale 1759 (45.38%)

subjects across all age groups andin both urban as u'cll as slum i ruralareas. (Table -l )

Reearding anarencss of eye dot'Iation, the urban populatio[ 2489 (64.21yo) \\'ds marginally ahead

ofrhc slurn population 1387 (35.78'%) with lesser margin in the 21-40 and 41 60 years age gror'rp ln age

!r.rLrp I1-J0.vcars urban popurlation 677 (83.58'7o) is more arvareas comparedto slun i rural population 335
(11.5170). This nlalgin \\.as ho$'ever slightly more in the youngel (15-20) and oldcr (>60 yrs.) age group.

\lass media (T\-/radio) lvas the maj or source olawalencss about cye donation across all age gloups and in
r-.:h:LuIll rural and urban populatioll brit nraximum l significant in age group 41 60 vrs. Urban

5 -1-( '8.16" , ) slum 2-17(69.54%). Organ donation camps were also hclpful in spreading a\vareness aftet



Shalini
:ln Jay

Lenpur

hortilge

..,Jio. Althorlgh the younger ( l5-20 -vears) and clderly (>60 "vears)got 
to^1oo\\' aboul lhe eyc donatiotl

::.r-,me throughfliends asrvell Verl1'oung {15-20-veusiand vcry old (>60yexrs) popuiation secmed to

:, lr\\ er deeree ola\tareness as con1p';;io the middie ageLlpopulatjon'.Regarding willingness ior eyc

-a.r";ir,."""rr,.","r.'l"'l,ni-o*-atto"la'Lorlparcdt"l're'lunr ru'ral onn'rl lion(-80oo)

' .r ),'DtllJr,un,rP(!ro.lnJ.r'Lrtt''I'""''"""rrr"inyire"o22tQU'S'ro") 
rl'crc a' ln ''um lnorc

,li]..Pin.a;';il,; i'lot "ttr' z:qttl te %)' This hrglishts thc impo ance of spreading more

' ... ,,' . s,n prpu,r'io,' ro crh|rl ic lhi' p( je' raPe'r Trl'le-l)

Regatding rcligious restriction(-20'%) ol urban populatior and (-20-30%) ol sllun populatioi

. .1cr.d eve donarion as agalnst tterLl"cirgrous beliefi ; as sllown by the rlinority pofulation of thc

'i';il;il;,;:itt'i"iat'"a 
','" 

ao'i"tion a noble deetlurban and slum 
' 
rur.al alike as slgnificant

'.i.:ililfi il1.;.b- ;;;ii'is%) ""; slum 303 (76 e0%) Iro*'c'el the percentage of subjects

.-onsidcred it disligurement ,*r" .oi. i. slum lopulation (-9-19%) than urban popL ation (-'6-

: ' , | \1ost of thc pcople kno'r' rhat the hotpitot ot 
'o"i"tl 

\\ xs iu b( rPproached after death for eye

.:ion but maximum in youngel "g'-gi"*p-2' 
10 1ear" l'brn 6q1 18510%)' as q'ell as rural

::r11.22%)).lhegreatcstmlthaboute;ei;uoi'onu'fitltt'"'""tnrrrbothulbanandslLLmpopulationis
:-r lor transplantation. ttt" no "ot 

tnt" in siLrm (-O'f-UZ"l') sllun than lrban (-61-70%') population

.:\ in slun population behr een age group 21 40--vears307(71 067o) (Table-3)

Table 1. - Age group, Urban or Slum, Nlale /Female

.J ;chool
:J. semi-

:riormed
rlucicd in
:(r). (41

: lge. Thc

rg 12.04%,

J -60 Yrs
..:t dorible
:.tccess of
. onlplying
r(.{5.38"/o)

:-:1ly ahead

tup. ln age
'.rlalion 335

I lge group.
'$Lps andin

1r:. Urban
,'le:s altet

Age

Group

Total

(3876)

878

(22.65-o/o)

1242

(32.04"%)

l0'77

(27.78%)

lirban

(Nlate+Female=21189)

Male 31,1 (53.67%) Malc - 151(52.24%)

Female 271 (:16.01%)

Total 585

Female 352 ('13.'15%)

Total - 810

Male 395 (57.499i,)

Female 292 (42.509/i,)

Total 687

Malc 216 (53.07%)

Female 191 ('16.92%)

Total ,107

Slum

(trIale+Female=1387)

Femalc - 138 ('17.75%)

Total - 289

Female 204 (47.229i,)

Total - 432

rt le - 211 (54.31%)

Female 180 ('15.63'

Total - 39{

Male 458 (56 54%) N'lale 22il (52.77%)

l1 40

41 60

619

( 17.5 I "/0

\ilale I .11 (51. r-i

Female Il1 l-+\ - r'

Total - 211
> 6t)
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DISCUSSION :

This sfudt aims to ilncl our thc arvarcness and pcrception on evc donation 1' a city ofNofth India. Atotal3800 people'ere srudied incrudins hoth urlrcn and srurn pnprri,lon conducted o'cr a pc od ofone
vear liom Jan uarl 2016 to December 2016 agecl> l5 1.ears.

In this studyiruas foundthat males (--53yo) \\.erc more au.are than ftmatc (_4,1-,lgyo) because
males wqe more exposed to outer environment and interestcd more in recent or social activities. Dandona,
et al (1999) assessed in urban popuiation of llyclerabad. India reports males (-'53,3yo) wcr_e awale.
Ronanki' \:R.et al(201,I)a,rcng srakeholdcm in Srikakuhu, district in South tn.lia, 355 subjectsof rhc
subjects inten ie$.cd (5,170) males \\,erc more a\,,,are than females (,16yo).Gupta Arunal20I S) lound that
(567o)males were morc a\r'arc thon fcmales (3,r yo) aboLrt eye donatio,. Gupta Anita'et ar (2009) rcporrcd
thatstudents olNursing College Bangalore aged 18 to 21 ycars. 18ll stuclents inadurationof6 months males
(-56.,1'%), females (.'.13.6,I) u,cr.e ar.ar.e.

In our study arvareness was morc jn urban(g3.5g%) than slums(79.1gyo) prnbabll bccausc of
literacy. They werc morc arvarc abour whom to approach (Societ\ ol Hospitaty in urba[ (g5.13,2,) ard
slnm (72.22"/.). \\,illilgness to dollate cve *.as morc in urfran population (90.53yo). Dandona,ct rt
(1999) assessed in urban population ofHyderabad. Incria a*.areness oi"-ve .ronatron ru"s (73.g%) but or y
(44.9%) we.e uilling to pledge cyes. A ror.rl ot 2S2J 

"Lrbjccrs ageJ i51ears. pri"vadarshani B,.et al(2003) i. ad,it popularion oi So,thcm India. 507 parricipants crro.sen by systemic. random sampriog out of
which (50.697o) rver:c atare betrveen agc35 ll0)ealsh.orn Lrrhcn.rrccr K1-;511u;u6. q."t al (20;4) in a
rural population orAndh,r pradesh sorrrhem Indra, 7775 subjects ofa11 agcs observcd (30.77o) rvere and(32.97o) were oilling to pledgc eye. Bhrrri ru.K.'ct ar 120tt9.1 rrnong rLnir e.srtv students Kualalanrpur
Malaysia out of 400 students (77.1,2,) l\.ere a$.are and (27%) licre rvilling to donate rheir cye.
KaurManpreet'D(2ol5) reports that out of400 medicai students (77,2i) aware abour eve Lloration and
(5170) of them rverc willing to donatc their cJres. Cupta' et al (2015) quoted tha! medical students in
Westem lndia majodty (877o) \!erc willing 10 donate thefu eyes.

Studics \!.hich not supports or l,ariate lrom our stlLdy: Singh y,.M.et al (2007) h 1 
,, yssl nedical

sf,denrs ofM.M.C. Delhi. 180 students pafiicipatc, age bctwecn lg _ 2l ..ear obsen eLl(99.49 
", 

;;;";;;"
::1ill":111*rr%1"'ere 

witlins ro donare eycs. cuptaluita6ct ar 1j009lasses" in r ",dr,,:;ii;;lir..]"i."rd:iji l]:j.rit.\, (96.8%) were aware ibr donating eyes and (85.tyo) \,er.e wi ing. Nrishra
,')k".;;;r;;;.";"

-a in: :., :: :. _:::nt nil\e current al\,aLeness ol-eyc donation hasthrough publicity catnpaigns runs. .:i :r: jt -.. lulran organization supplementedblr media campaigns bl, the govemment

dLrnated atler death ard mostly (82.51/o) werc willing or had ah.ead), donated their.eyes. Ronanki\,,,. R.et al(l0l '{) amorg stakehorders in Srikakururn distdct in south India, j55 subjects r.cre interviel,ed. tbund that.'. errness rcgarding evc donation among stakeholdcrs was (93yo) irnd the rvillingrress lu donatc ele\ $as
r8l o;).rmons them.

. :.:.i i.i pr ctirential horvledgc gai,ed rvas from mass media (T.Vr radio) (7g.16%) i. comparison to::::,..., 1rk:ortollo*edbvfiiends(-8_22yo),organdonationcamps(_4_9%)and(-4 
9%) rvere: - ::: " Dsndona et ar (1ggg) lbund sourcc ofintbnnation 1br au,arencss or eye do.ation [.as mass::r.lir i.'..-i,,r. pri\adarshani B'. (2003) The major source of awarcness was publicity campaigns
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.:cncies. probabl,v not effective illiteratc population.singh Nl.Nf'. et al (2004) rcpots (79.2o1,) mass

media comprise the major soLlrce ofinfonnatlon abollt eyc donation. Singh M.NI'.et al (2007) showed TV (

\lass media) uas thc most cornmon sourcc of inlbnnation on eyc donation (77.87o) tbllowed by news

:-:per(72.87o) andmagazines (54.4yo) ol I 80 students M.M.C., Dclhi.

BhartiM.Ks.et al (2009) reports (76.69'%) utilization ofthemass mediato increasc coverage ofeye

:.lrc education and eye donation campaigns wilt also help to illcrcase the flequency of eye donation.

Ronanki V.R3. et al (201,1) suggcsts that majot source of inlbmration on eyc donalion \\'as thc mass media

,6l yo) approx. all the srakeholders lbllolved by jrlfonnation through thc eye care profcssional rvolking in

::.r area q,ith (24yo). KaurManpreet'! et al (2015) regarding various aspects of e-ve donation TV or media

, irc the ntosl impofiart channel ofgetting inlbnnation lbr majorily (60%) ofthe srudcnts.Gupta Arua' et

rl (2015) ( -70%) T-V was the most common source of information on eye donation followed by (13%)

::.!ors was the soulcc of intbflnatio]1. Gupta Anita'q et al (2009) T.\i ivas the nost comlnon source of
-:.rrrnation on eye donation (77.1olo) follo\!ed by newspaper (72.8y.) arld magazines (50'7o)'Krishnaiah'

. er al (200,1) the source ofinformation for awaleness on eye donation was the mass media (79.2%) and

' :rs (19'lo).

Study $.hich not support us :Nlishra Pankaj'et al (2012) revcals that mass nlcdia was the most

::rmon sour-cc of information on eye donation (92.57o) folloivcd by newspapcr for (55'83%) and

.:.rzines (307o).

ln oLLr study perception about eye donation as nobility / noble lvork (82.38'l/o) 1r'as rnore in urban

,: .lum (76.90%).Singh M.M. et al (2007) nobility in thc act ol eye donatioli w as the ma jn motivational

: l1ccording to (85.5y.) of 180 students.GuptaADita' et al (2009) l1obilit, in thc act ofeye donationwas

. :In motivational force accoding to (85.6yo) of 18 8 students. Ilishra Pankaj' ct al (2012) perceived

. :r tordonating eycs was noblliiy in the act ofeye donation was thc main motivatjonal foroe accor'ding

\:.6y"). orhern1ajor reasols lvere pleasure to help thc blind (70.9%) and donated cyes can give vision to

- .---,n (56.8'/o).Kaurl'Ianpreet" et al (201s)rcgalding pcrceived promoting factor lbr eyc donation by

:,rble causc (577o), pleasure to help theblind (517o).

Greatest myth that whole e-"-e is uscd fol tmnsplantation was more in slum (^-64 - 727') than urban

-- 10ok\. Bharti, NI.K'.et al (2008) (6701) population d'Iink ihat whole eyc is used for

: inration.Cupta Aruna' et at (2015) repofied 32% had the idea that thole eye is used for

ita also lookcd atthe associatio[ ofva rious factors for willingness ro donateeyes as table 6 shows

' .,.! :us factors where urban shows (-ll 21o ) and slum population (17-30t%) but there is no such
_ ,-r rliflerence.

r CLUSION :

j.i from above results it is foLmd tbat slum areapopulation is less a* are ofeye do[ation as comparcd

'- - ..rpLllation so morc effotls should be made to make the alvare regarding eye donation which will
.hanging theirpetccption for eyc donation.
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Pediatric Corneal Transplant Surgery:
Challenges for Successful Outcome

Dr. Ashok Shirnna. MS, Dr' Rajan Shanna. \'IBBS
Cornea Centrc, Chandigarh. lndia.

Current Concepts in Pediatric Corneal Transplant Surgery
Vsual rchabilitation of pediatric comeal blinds is a major challengc to cn'u"l

tansplant surgeons. Penctrating keratoplasty is thc only way to.restore vision and

prevent irreversible blin dness dueto amblyopia Pcrformingpenetrating comealgratii in

1, 2 Of the acquired causes traumatic comeal opacities,

inf'ectious kcratitis, keratoconus, post cataract surgcry comeal edcma. non

penetrating comeal edelna, are the main indications.l Comeal edema due to

endotheliai cell dccornpensation inpaticnts with buphthalmos has been successfulll

treated by peDctratillg kcratoplasty.S In cases oftraunatic comeal scars the risual

outcone depends upon the extent of inj uly to the posterior segment The occurcnc:
of indirect optic nen,e injury choloidal ruptLLre and retinal detachmeni ma\ limil lh i
visual outcorne after penetrating keratoplasry In devcloping countries c.r=;
opacities resulting from healcd infective keratilis (bacterial, \iral and i-...
constitutc a major group olindications among the acquired causes (Fig l )

kcratomalacia is another frequent indication in

Fig 3.Unilat€ral acquired corneal op!citr.

arc usually bilateral, wherc as acquircd conieal

_-:.Jrenposes rlit'lrculty 1n evaluation, tcchnicaldifiiculties during surgely and ploblems during follo('up.
, , -,nge.'.hild,.c,., do noi coopcrate for proper slit-lamp examination and nced to be examined undcr gcnera I

_-:..ilresio_ ln additioll. comeal surgeon encounteN problcms of irtraoperative positive pressur-e and

::iiculty in suturing during comeal transplant surgery' During follow up, allograft rejectiotl' post

::::trating keratoplisty asti;madsm and post penetrating keratoplasty glauconta are mole frequent in

:.:Jiatric g-roup as iornparetl to adulr r.ecipients. In case the gra11 is successli , thc child requires rigorous

,.]orent-foral,blyopii.Parentsneedtobecounseledbeforesurgeryregardingpossiblevisualoutcomeand
-_-:nccs ofobtaining cleal graft.

I ndications of Penetrating Keratoplasty
Ildications of penetrating keratop]asty may bc grolLped into congcnital comcal

.:.rcities and acquired corneal opacities. Among thc congenital caLLses Pcier- s-anomaly,

:rgenital hereditary endothelial dystrophy(CHED), posterior polluorphorLs dystrophy,

-:.e_rocornea. dermoid and mucopolysaccharidosis arc cotltll'lon indicarions for

:Jbrming surgery (Fig 1) 
Fig 1. Bilaterat consenitat corneal opacitv.

, { l.Bilaterll acquired
rorneal optlcities.

- tomcal opacities foliowing
r. rlopiflg countries (Fig.3).

:ongcnital co]neal opacities
_::iics are mostlY unilateml
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Ase at the time of Pene( rat ing Keratoplast\^t'-'ti."""i'.*JI.. r',"t..r,.',itl,"' perei'ari"j kcrrtupla't1 'rr 
rhildrcrr 'l'''uld o( perlurmed nr lh(

"".f 
i"u'i"'p..*"i *clenibie amblyopra ll neo'nat'" rith congenrtrl corneal optrcities' pcnetrating

t"."*rf".ri-" 
"at""ui"a 

u. .oon 
", 

itl" child is tit for general anaesthesia' In case of acquired corneal

^^.,,,ri.<rheuailinpneriodlbrpet etrlinglcrutoplasrlihot'ldb<rrinl,rri/ed ln c'r'e the \rriling lisr lbr

iliii:"1i,-'*"*,"ri,li, l-r""3i ,r" .r irii. g* en^p-i.,rrry o\<r rhe aJ.LlLi,lener.ating ket'aropl.r.n :r

l-;;;,;.;Jt.ryi".rngchilclierrr.recluri'ail)diffitult ardLhcrrqk''l grJlt l ilure i'higlr' lna 'rud1

;;i1;;;;;;.; ;"t"r.!o-ne unilateral 
"ututu"' 

'"u'g"tv before the..age of.four morlths had bettcr \isual

ilili:;. ;;;;;-J ihor" 
"ft", 

tour nonthslTte srrdy indicares thar penctratilg kelatoplasty in

Hi:";;ffiil ;';-;;;i;ili *itv to r''uu" t"tt"' uisual outoomc' Thc voungest neonate repofted to have

;il;,;;;; il;i,i p",r"t.uting L"tutoptusty tbr large corneal peribratjon is' a 3'1week post conception

infantu,eighing I lb.

Neonates due 10 imn'runological rnmeftrrit] arc [e\\ pledi\poscd to.g]at] rejection The immune

".r.t"r, 
in n"onot"li develops vcry 

-early in gestctron rnd is htll1 der elopeLl hy birlh- Neonatal inlmune

.'.i ". n^."i.t""i.rii'.rtt'r 0o,n.,,",."' f'uppre'5or(ell5Jndqualrrcl:\(l)re"funcllonal B Lclls' l ha'

,,:,H;;iiilfr"i;;,rr.iirr. "ri.,,"io**uei 
is aprivileged site fortransplanlatior. This isnainly dueto

irr" 
-"t*.". 

"i tr""a vessels in thc cornea and nnn ".*., to lymphatic system This makes antigen

.."*ii^i;".. *lri"ll it tlle palt ol tlre allcrent limb oflejcction' inetfectivc' Clinical studies have also shown

l;;ilH;.,;:';;; 
'' -";; 

co|nc;i "pxcirie' comc'l irJn'plcnrdrron in ne neonatrl pcriod res'tltcd in

ni"",',r."g,,.ti.i"t";'olbolh!lJllcliril\ rrd'r''on'rnnroverntnl'r'lh('Lccc"ol lhe:egran:hd'been

^u.,-iu't"a'to 
lrotfr n"onatal immunc tolcrancc and clear viiual axis dudng the mosi initial period of visual

;;r;';;;. ;i;;"r";, at 6 months of age. the immune svsten is tullv dc'eloped and h'pcractive and

.o*"ui gruft. p".for-ed at that age are athigherr'lsk for graft reicction'

It is rvidely acccptedthat the pcnetl'1trtlg grl lt in-a child shouLdbc performed at the carllest' But how

*rrv it ,fr".rra tl, i"*lin u qu".,ion unu"tio!'"d' Neonrlcs $ith umlaterul comeal opacity may be

ffi;;k;,r"fol pil"ii"g i",*pf",ty 
", 

z monrhs of agc. wlilc neonates $,ithbilatelal somcal opacitles.

*. fi.., 
".," 

,rui.lr" orerated at 10 to 12 u,eeks olage a;d fie second eye may be takcn 6 to 8 weeks later'

i:;"lil i; i#'.;.ili"nui,,.,r" ln ua.r,,, 
""cordiig 

to which rve usurallv opcrate the eve rvith poor'\ ision

;:li1;'JilJ;;;i"i"J ,"*"iv i, *,r,ired u,e iperatc eye *,ith better pole tial first. This is done to

rl ecrcase the chanc es ofdeveloping amblyopja inthc bettcreye

Evaluation oflnfants orNeonates r\'ith Congenital Corneal Opacities" -'*i"i"il"a 
.*u1nination of int'ants ancl nioiatcs with congenital comeai opacities is essential to plan

t.""t."r'rt. ih. uiruul acuity mLlst be ascefiained' Response to light.stirnxlus' fixation at light source and

illi rr"i'* J,fr" -",,"meni oI illuminated oblcct or light sour e e are ll(-lptul' Responses are-to be obsen'cd

l, ;,; i;.;;:r;;;"n,. .r,o,,iJ i. a"",or{rrared rhe5c rcsrs Deraited pcr:.unct hrqroD. ob.,crric hi'rrrD

::.';;;1 :'; 
'i, 

; ;; 
"i,ita.'',tr "one"nitul 

coflcal opacitv js recorded Delailed ocular examination mav

,";;.';;l.t;i; ah" *,r,ortoi,o, 
"1,?r,"rr". 

as tl.re neonates and infants rvill never be steady and fixate to

.i.-'i",ii"i.llt i"* rrlr-'n i.,o,."pr ' Thr' fdrl olrhe crarnittarior i' bcner pcrl' nrcd undcr gener'rl

..".,fr.iiu. ifr. un',o.ni ofinfonnation ii e get on dctailed excntlnrtion under general anaesthesiahelps us in

:".i.irr. 
",]"ti"g. 

U"acr general anaesthesia, the detajled antcrior scgment examiflation' measurements ol

,.-.'.iail.r.i":it ft"th h-orizontal and veftical) and intaocular plesswe readings are recorded Dctails of

.:=..i ,.;;;1;.;h;rn"i ""nt "i 
ol pcrrphcral .lo\ralizcd 

or difftLqe' rre recordecl' Peripheral comeal

.r..,_.,4. 5a*i rn p"nial sclerocornei and periphelll comeal uicers' Centrll comeal scats may occur in

:.=-. . rr".rA. fJrated comeal ulcer may rcquir c therape utic penetraiing graft Direct and indirect
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.!rhalmoscopyto vislralize letina 1s perfonned details ofrelina, macula arld disc are rccorded.

Inr estigations
Ultlasonography, A scan aad B scan are performed to evaluate vitreous and retina status. In

ric eye is microphthalmic there is al$,ays possibility of associated ocular anomalics. Thc ultrasound
:.-micloscopy (UBM) gives more dctails of i11ha ocr ar pathologies- UBM is of special impofiance in

-:iients x,ith corneal opaciq arld associated glaucoma. Configuration of anterior charnber angle, details of
.:!1. structures and ciliary body arc bettcr clelineated by UBtr'I. In paticnts $'ith anierior staph-vloma, UB\4

r\ provide corect positioi olthe iris and details oiiris incarccration or iris adhesions. UBM has been of
::rlense valuc on studying thc structural altemtions in pathological conditions including sclerocomea.

i:ir s anomaly. ani dia and ocular'lmunla. Thc status oflens and fie iltegdq/ olthe postedor capsu]e
. ruld be evaluated. ln case the cataract is preserlt, an additional surgicalproccdurc ofcataract cxtmction
- - J post chambcr IOL implantation along u ilh penelmting keratoplast) should be planed.

Pediatric Keratoplast-v Constraints
Pediatric penctrating keratopiasty poses a challenge to comeal sLrrgeons. The major constrainls to

:::tor-m conreal traNplants in nconates include technical dill"tculties due to small eyes and positi\e
.:rariorpressureduingsurgery.Inse!erecasesofsclerocomea.thcdistinctionbetweenthesclera.limbus
,iJ comea is obliteratcd and decision on thc size ofgrall and centration becomes difficult. Low scleral
- :rdit_v causc extreme positive posterior pressure. resulting in a fo11laId bulge oliris lens diaphragm tha!

:kes dre surgery dif'ficult.7 At times the positivc prcssurc is cxtremely high and may cause extrusion of
:.! a d loss ofvitreous. Associated ocular abnormalities i.e. catdract, glaucoma and microphthalmia makc
: surgical procedue cornplicated and i[crease the operating time signiiicantly. In the inmediat. posr

::rative peliod severe inflammation is obsen ed. Post surgery evaluation is difiicult and most ofthe tim.s.
. .:nination under gcncral anaesthesia is needed. In case dre surgery is delayed. immaturitr ofthe r'lsual

.iem lcadsto amblyopia.

: ::paration before C'omcal Transplant Surgely
Thc aim of comeal surgeons is to attain a clcar visual axis and prcrcnt an]bl1opia by performing

rlcai transplant al an early agc. Corneal tmnspldnts may be perfomed as soon as the child is it for
-:reml anaestllesia. Comeal opacification should not be consideted in isolation. There.is always a
-.: ..ibility ofassociated eyelid and adnexal abnomalities. These abnonralities should be first corected so

:r rhe graft surface following surgcry is u,ell protected and the integrin is nor affcctcd. Raised intmocular
__: sure should be controllecl and brought to normal r'ange either \\ith nledical treatment or surgical
: rucoma filtering surgery) interyention. Associatcd poste or seg en! ano alies, inciuding retinal

r:..rclrment or viheous henrorrhagc should be evaluatcd and trcatcd. Child should be examined by a

:::iatricianbcforc surgery and cleared for sulgery under teneralanaesthesia.

Donor Tissue
E\act age matchilg between the donor and the recipient may not bc possible. howevcr excellcr.t

-:Jes oftissue from youngcr donor should bc uscd. Donor s age betweei 4 to 30 years is best suileJ il- l
dren. Donor corneas from youiger than 4 years are rclatively difficuh to handle during surs.r :::

:requently. Donor comea fiom iniants and very young children havc steepeL comea and mer ::., :

.iise comeal curvatlLre ofthe graft.8, 9 Unusually high myopia (60 D) has becn reported fiL]m ::::r.:1
r -..r comea Aom young dorlors. This makes amblyopia ffeatment dillicult. The donor comea ii: r ':::
.-r:iplants inchjldrcn shouldhave endothelialcell countcloscto 3000.
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Surgery
Extremely high positivc posterior pressule is a nlajol intro-operative problem encou[tered during

corncal transplant surgery in Infants and neonates. Although it is impossiblc to eliminatc the positive
poster-ior prcssure, hotve\et evetv effoft should bc made to keep it rtinimum. Digitalpressure or application
ofHonan s balioon is another good option to keep posterior pressurc do$.n. Exlemal prcssure on thc globe
due lo speculum should be avoided. Flie nga s ring should be applied in every case. In case of srnaller
palpebral apenure lateral canthoionr], rcduces poste or pressur-e. Use ofpre op ntitotic drops or intra
carncral miotic may be usefulto keep iris Iens diaphragm behind. An cxpcdenced anaesrhetist rnay be irsked
kr keep thc nconate at deeperplane ol anaesthesia. A non dcpolarising muscle rclaxant (NDMR) rcduces the
risk olmovement and contmction olextmocular muscle. Keepingheadat ahigher lcvclthan feet ( l5 de$ee
aDti-Trendelellburg position) may bc hclpill. Anaesthetist may bc requested to hyperlcntilate the child in
oasc postcrior paessure is extreme. Hypen,entilation dccteases postcrior presstLle and vitrcous pressurc by
red ucing the ccntral veno lLs pres s ure and choroid a I ve nous blood vo lume.

A pre placed mattless slLture is helpful in sccuring the graf't imnrediately and pushing the iris lens
diaphragrn behind b_v injccting vlsco elastic substance.l0 The number ofmatfess sutures uscd may be I or 2
depending upon the requirement. Thcsc sutures ifneeded can also be applicd after trephination of host
comea.Useof8 0 silk or monofilament to placc cardiflal sunrrcs incase of extremc positi ve prcssure is
another good optioD. lt secues the giali and onc carl inject viscoc]astic substance to push iris lens
diaphragm back.Acohesive viscoclastic substance i.e. healon G\r orhealon 5 may be used to kecppositive
o.,.ler ioi prcr.ure dou n Jnd allu\^ sullr_inf .

Surgical procedure should be conrplctcd in a shonest possible tirne. Aftcrpunching the donor tissue
all the instruments required 1br recipienr trephination and donor button suturing should be kcpt ready.
Nconates or inlbnts ma"v be given intrave[ous mannitol 20,% (0.5 to 1 .5 gm l KBW) to reduce the vitreous
volune and thus decreasing thc positive poslerior pressur-e. At times the positi!e postcrior pressure is
extremcly high and it ma)/ not be possiblc to suture the gmft unless we reducc ir. Some ofthe surgeons have
advocated placementofflat illsti ument (lens spafula) over the iris toprevent iens extrusion and vitreousloss.
\Ve routinely leave thc recipient comeal buttoli attachcd at 3 0 clock positiorl and do not excise it
conrplctcl),. We place donor button in thc tecipient opening and starl sUturing. After secUr-ing donor corneal
button \&ith 4 cardinal stLtures we excise the host comeal button and colltinue suturing. This intact recipient
eomeal bution in sifuation ofexfeme positive postcriolpressur-e is putback on the recipicnt open_ Few more
aaldinal sutures are applicd and posterior pressure is reduced. Then the donor button is sutured. We have
lound this simple method extremely uscfu1 in combating high poste or pressurc (Nirankari and Shanna.
rLnpLrblished data). 11 In case positive pressure is extrcrne and passing of 10 0 nl,lon is dillicult and it is
r.rt holding. it is wise to usc Il 0 nylol / silk suture and teplace thcsc sutures afier rhe suturing in
:Lrnlplctc. Pars plana titrectomy before trcphinatiol has been advocated to prcvent posterior pressule for
::rienls \!ho are at higher sk lbr developing extrcme positivc posterior.pressure dudng penehating
1:1rilrplas!\.

Size of the Graft
ln r Iarqe multicentric study thc average gmft size was 7.1 mm diameter. Gtali size rnay ba

::i:r:.r:eJ :ccordins !o the dianeter ofthe comca. For a nonnal sized cornea (10.5 mm ) 7.5 mn diimeiea
- ::: ::iilJ \uilj.e. Ho\\'clcr in case of N4icro-ophthalmia/Miqocomea graft size rnay bc decreasei

- . ::::: : - :.-e ui.rnlL'rcr ofrhc comea. Placing a normal sized graft (7.5 mrn) in these eycs b ngshostgrad
--:: :'.i...:r.e:nlhe linlbuj. Ih is mav predispose rhe grafl to allograft rcj ection and its failure. Usc o f
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-:.- diameter glafts in otherwisc normnl comea nray have several disadvantages. This may result in higher

-.-::rnatism. With the LLse ofsmall gral'ts thc number of\iablc cndothelial cells decreases sigrificantly. In
.:.: ihe g-aft size is reduced from the sizc 8 mm to 6 mm diameterthe nurnbcr ofviablc cndothclialcclls on

. J13li dccreases by 44olo. fhus srraller grafts $'ill be predisposcd to graft firilule as the redistrihution of
- : rhclialcells will result in iulher lowering to finalcell countu'ell below 1000 per mmf. It is ad\ rsable to

,.: .,\ ar sized donor comeal button (0.5 mm) routinely h a studY 1 Inm ovcr s izing for pcdiatric case has

-::r adlocated to decreasc incidelce of peripheral anteriol synechia.l2 This option should be used tr ith

-::.mecautionastlismaycaLlseditlicultyinsururingofthedonorbuttonandinrnalaposilionolth.ho-ct
--.:i tulrction. In addition. ilthc donor happens lo be young less than 2 ycars ofage, the donor conlea is

'::per and I nun over sizirg rvill result in highnr!opia, and amblyopia therapy may be dif'fi cult.

\lternatives to Pcnetrating Keratoplast]
In children $.ith comeal opacities patially obscuring the visual axis, gas

-:::icable contact lens maybe tried.13 Parents are usually apprehen sivc of gas
_r::neable co act lenses. They shouid be adcquatetly counseled and sk ol
::. elopil1g amblyopia in absence of wea ng rigid gas pcmeable contact lcns
- ild be cxplained. Majorit-v olthe patients snfl'ering from opacities rcsulting
'I r traumatic comeal lacemtions can be managed b-v lltiing gid gas
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1 3 Some ofthc children arc co-opeIati1'c lor fitting and monitodng during the follow-up. Children

-.::lly leam quickly ho$. to inse or takc out rigid gas pcrmeable contact lcnscs. Theytake oitte ofcontact

r_:es as pcrdirections.

In case opacification is centlal and pcripheral comea is clearer one can evaluate the child for auto
- :.rriona1 keratoplasty.14 The signilicant advanlage is that the risk ofallograft rcicction is eliminated and

tnce of graft succcss is enhanced. However, post keratoplasty astigmatisn and other problems of
.irating LLp o11neonates, infantremain unchanged.

In case comeal opacity is centl al and larger part olthe inl'erior conlea is clcar, onc can considcr

:::;a1 iridcctomy. L5 Optical iidectorny perfomred on the superior halfofthc
: Jocs not se1l,e any pulpose as large part ofit u'i1i be coveredby the eyelids.

.:iaal iridectorny is best performed in the lou'er nasal quadrant however one

: opt fo1 lo\\.er temporal in case opacity is e{tending into the loweI nasal

, -:Jrant. In our expcrience patients are not happy rvith an optical iridcctomy.
.r ofthe timcs it does not provide an adcquate vision to prcvent amblyopia

:rnts and children with super'Iicia1 corneal diseasc may be evaluated for

-.lrficial keratectomy. Most of the children suffeling from pannus or
:.-unctivilization due to partial limbal stem cell delicie[cy can be treated

:: superficial keratectomy. Once adissection plane isreached, it is extremely

-i-. 1o remove the superficial comcal tissue. Childrcn suffering from vemal
. -:: and plaquc formation need efithelial debridcment and plaque removal in
rriion to medical treatmcnt. Ihe objectivc should be lo achievc smooth and

._rparcnt comeal surface. To promotc epithelization. bandage contact lens

-:leabLe contact lcnses. (Fig 4.)

.. be applied. Childre[ suffcring fi-om c]renricalchenrical cye injury and havingd havi
- unctivilization due to partial linbal stem ccll deficiency necd superficial

.--,..L."-- n-"-"-l--r /Ili,r <\ rig s.C!r,!:lo lq lArF
Befo.. aEri:.E{ ,Ertr- !q-
After ed!;:B !rdr- trlthr

,-r:.ctomywith anmiotic rncmbra11e tlansp]ant (Fig 5).



ln case ofpartial thickness comeal opacities orin condition where endothelium is ltealthy, lamellar
corneal surgery lamellar kcratoprasty or deep anterior ramerar keratoprasty may bc advised. in case of
superlicial comeal opacilies due to healcd bacterial or fungal corneal uiccrs one should consider lamellar
keratoplasty. comeal endotherium is healthy in thesc casei Depending upon the depth ofinvolvement of
comea one may chosetopcfonn either lamellarkeratoplasty or deep antcrior lamellaikeratoplasty. l6

Advantage ofDAIK / LK are that all the intra-operative problems (extreme
positive postcrior pressure, dangcr ofextrusion oflens and diltculties ofsuturiflg
periplcral anterior synechia) may be avoided. In addition, risk ofallograft rejection
inDALK /LK issignificantly less as compared to penetrating keratoplasty andpost
PK astigmatism is lower with visual rehabilitation bciog faa&r Thisc proccdures
may not be suitable for children wirh comeal opaciries and ,Jeip corneal
vascularization. Patr'ent devclopilg comeal opaclties followinl recurrint herocs
simplex keratitis are also a rlot suitable candrdrte eithcr LK or DALK. as thev rnav
develop recurrence ofHSK infection from residual comeal tissuc. Coinea hai been
documented as site ofviral latency and recurrence that may occLllfrom corncal tissuc
alone. Limbal dermoids are best treated with LK ,DALK dependiog upon the lcvelof
involvement (Fig 6). Fig6.(a) Linbat dermoid prc-oper.tive

1b) I imhrl dermoid poit surscn, D{LK.

17 We lavc treated a child suffering from corneal scaring due to
multiple intrastromal lbreign bodies in the right eye f'ollorving
crackcr inj ury by perfoming DAIK (Fig 7).
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Iig7.(a) DALK for moltiple stromat foreign
(b) DALK for nultiple stromal forcign

We have also treated
DArK (Fis 8).

comeal pcrforation with antorior staphyloma by performing
Fig 8.DALK for chronic corn€.t perforrtion
with anterior staphyloma (Arroly corneal perforation)

High Risk Penetrating Keratoptasty
Prcsence ofdeep comear vasc,larization in two quadmnts ormorc predisposes the cornear grafls to

highcr dsk ofallograft rejection. ch dren having undergone penctrating Leratoplasty fo. rr".p", ii-pi"^
keratitis arc at higher risk ofgraft rcjection, recurrencc ofdiseaie and failure. Childrcn sho"ta ti p"t on'orui
acyclovir.prophylaxis._Children undcrgone regrafting are at higher risk ofallograft rejection due to prior
se,sitization. Patients having comear opacities in association;ith limbar stem celr defici"n"y una oiuiui
surface disease are also at higher sk of deveroping graft failure due to allograft rejection. Children
suffering from comcal opacification a,,d associate<I ocurar surface disease should undergo rimbar stem cell
E-ansplaft and amiiotic membone transplant prior to f,enehating Lcratoplasry patients;ith severe ocular
:urfacc,drsease due lo chemical e)e injury. Srercr r Jolursoi Syndrome"may underto deel lamclltu_
6eraroplasry. Deeplamellarkeratuplcsl) ha5 a louerriskolallograli relection

PerioperatiYe Care

_ Srjccss ofcomeal transplant surgcry i[ chirdrel is detemined by meticu]ous peri-operative care.lhroush eramination ofchild ircluding slit ramp biomicrcscopy shourd be performed. buring the folrow-
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. -. r.rrents shoul.l bc explained danger signs and should be asked lo rcport immcdiately as soon as thc

- -' .,.",. ,,f1*",'' fl. youngel children and infants do not comnlunicate thcir symptoms' Howcver in
l- . ,i ,ia i','i,.r.itotr. or cryiirg without an1 ob\ lous r(rson, h( shou ld bc broughr f'or eye chcck-up. The

- :-,,r"1"r i..*rffy ai2+'i,o,u-s intenil. Lttflnts or chilLlren \hou1d be eramined daily fot ::" Y:"k

I
I

i.:plications:
_ 

,,....,uln,on problems cncountered in the ilrst few days are disruption of host graft junction,

- . .-*i"", a"f"y"a epithelization and high lntraocular prcssure ' tnfective keratitis although mre

.. -'..ri".a o"ia, iniensive topical antibacterial trcahnent Fibrinous exudative reaction shouldbc

, ',,,;";i;;i;;;tJ.rnic steroids. Dc1a1 rn epithctizallon mayhe secondiiry to severe uvcitis orhigh
_ nri:itrrc. lrt lhese ca\(- \c\ (l e u! (ir'l' i' treatetl u ith toprcal ur sy'lemic 'lcruids' Once uveilis or

: .'',f". 
"."t.u," " 

*nlrollerl epithelial defcct heals completely Ruely cndophthalmitis following

- .. iieraioplastymay occur.

rrii'::nediate
..:..nates a]1d infanis needto be cxamineduntler gcneral anaesthcsia ataroundS weeks evcn ifthey

,,.i.-prottelo. wo.rnd healirg in neonates and inl'ants is fast and sutures bccome loose. At 3 to 4

: ..' sunrre should be removed At 6-8 week complcte healing occurs and sutules may be removed

. - - :il,i belwcen 2 to 4 ycars may be obsen'ed lbrloose suture The loose suture should be removed

. - , ...:. Cirilat"n utou" t y"o.. behave more or less sirniiar to adults and selective suture rcmoval

. : - :..iomed

"{Jr r-,rmplications- . ,5"R lcjection, suture rclated inltctions, rccurence of disease (HSK' kcratoconus)' post

- -,.=..tig-i ir,rl and post keratoplasty glar'rcoma may occur' Suturc related complications can be

., ,1 . ,mirreaiare rc-oral otloosi sutu.Js. Loose suture lnay causc a,, epithclial defcct, secondary

" ".,..";;li;;,"riarizationandtriggerallogr.aftrejection'Postkeratoplastyastigmatismishigher
1.1r....-,rrpo..afamellarprocedur-ellK/DA1-K).Selccti\.esuturercmoval can be done to reduce

, .::achildrenaged6Yearsofmore.

ul/le-rfr Re iection
-- -".'.l,,ru'Jbee\plaincdlhal allograll rci(ctionmighlo'ctlrrn) tlmcallel surgcry' Studies havc

,r', - ., .'4 70% pediatric grafts fail within first Srx rnt'nths and 6500to 85% within first year'

l*. ",., 
'-- 

t ,nrrnt, should be clJsely monitored for devclopncnt of allograft rejection Children are

.l -.J"lrirtout tfr",V,rptoms and usualiy present late lbrtreatmcnt' Parents shouldbe educatedto

,- - : r'* examilatjon-on observing any redness, discomfort' and opaqueness in the graft or

, - r:i!rn. On every visit slit-larnp examination should bedoneto dctect early signs of allograft
- -'.::s and children may not plesent with the characleristic signs of allograft rejection Graft

,_ I ,1" 
"lr"o"" 

ofk".aiic p.ecipitutes shorld also be treated as allograft rejection. lntra ocular

..;ri;;;;i";;;wecksAfterthatonccweeklvexaninalioniscaricdout'wccxamii"'httlill:
-:.,--.f".*l t*r.a irxegrity, epithclial healirlg' intraocular inflammatio[ and intraocular pressure

-.:: 
In case child devclopi any problen child may be cxamined early to the start teatmcnt'

r ,,: be monitorcd in the.se caies. Once allograli rejection is diagnosed, -the 
child is put on

. -. ::erare (0. t%) eye drop every one hour and atopine ointment twice daily 
^ 
In addilion oral

. '. -i"ro 
tt *i tft'.uid al"o ie .tarted. Inrccent studies topical cyclosporineA(2%) has been



lbund successiirl in treating graft reacrron.Mt'cs ulso hcen used to p'e\cnt graft rejection in high riskcr.e.. C)closnorincAbcin;lrp,J.olubre.topic-l .r.ln.po-,nco,:;",",""j,"fr.p*nl<drrcr.roroil-n
jff:jt,jl*Ti"l ,ft riLncr young chrla.",.uynot tii".ot" it,.".ii"",i,.:g,t,i*"t oculdrir tation.
r r r'l\ ar\(' oeen repon(0 tr caLrse per:j. ent cprl,relr.rlr[.tcur. rnd del.rl ed cp,rhelii hee lrng R".;; .'lr"L..hlr c.ho$ n rhar tr,rpic:tl cr el,,.pur'ine A oreparcd in the aque.,L,.ntr r ion i.: I,o cfJ.ecrrr < antl car he prqp61qflin preserr ari\ ( free arrificraL teal soruiio;. ropicar 

"i-;r"rp".i;.';;.0;t;jicsrasis, A11erga,) has been'ounJ ell'ectire ir trcalrnclr and prevenrio'r o_lgr.,rri".i." ,,, f,,;n ,.i *,"1,', ,,r rcpuncd ro oc cq.rdltj
:]l::]:':]:":"-l::l,lll:ntrarii,.srrorr0.u5oiror... },",",iii1:,i ",,", ,-r,"o.,r,.0,u,_,..Lcnrt.rr ir
r crcrse|rrge nutnbet t,t Ir rurodruplct. irr , he tc:r fi lrn.
Glaucoma

lre!tncnt of glaucorno prio- to ot i,tlet nen( -cl.ng kcratup,r.tl irrcru<lq. mcdrc:r tre.rrrncnrtrcbecu.Jcctorn) $ irh rdJr\ enls dnd nr lrirnccu, rotn) lrcr.rnen,of.er-n..lun gfr;"",,",.', ,..f 
";,;i;r;:d5ir,\rill nor onlydonagertreopricncnebur al.oc;rncrl g-i -"i Li"._.rii"irr" irrr.i,"r'jrri".,iirmnlanl prouedlLres hare ihnr.n cn. oLr.!in-e re.rlr. rri rlrc ,r"r,r;i ;t';;fr;;o; ;l ;ffi;;i;ke'atoplasty glaucoma rg Se'erar author-s iiou" ."pon"J ii.,."i1.-l",rr^" ot pediar.u penctratingkeratoplasty foliolving control of Iop using gton.orru aroinog" imp-iant pruceaure._ elthorghcon'entionally glaucoma is first controlled rnO o'nlj tl.n o p"n"rrui_'g t"."i.il"r,y p*f"rmed. Attimesduc to the risk ol development ireve.siblc .-ur, op io_gr"uJ""," ,,"pi"r;;;;;ry ,,"y bc combined withp(nerrdring Lerrupia.q rL, fro\jde carrJ ,r.ul' rchrbirirarinr :;;;;i;,rg rhc Jcvcrnprncnr orxmbJ),optd.

Trcatment ofAmblyopia
Amblyopia teatrnent should be.sta ed as early as possible lollowing surgery Cycloplegicrclractronihouldbedonce.rd;la,se.shuuldb"pr..clib.al n""",..f,.rjn"._pfdrne,lrhat.henornrJle\e

of the child nced to be patched so that he uscs thc operated eJ,e. flc sclcartc to..patcA;;;;";;# ,;;;as used for standard amblyopia treatment.. lnchlldienuproZyearslZ,il,:a.3y"irA fl,:to41,ears(zl:1).4 to 5 years (5:l) and 6 years or above (6: l ) should be used.

Outcome

. Anaromical 5ucce\s rarc lultoring perrcrrrrrnB kcr,rtonla.n rn
. hrldhood inrluding injanr. cnd neonrre. hi,',..*r...f'.;8"i,i..,'r,ir''f-,.
1r.iden,e ot rrsjon resrorar.nn in chrltlrer fr,."i"* ,"".,1 ,ir"I<r"rop,a't) r. .lill lo$. Vi,rdl fropru:is 1,". f,... r-"pon"aio'U. U"n.r'iir
lounger children and is likely dcbmirred by thc incidence antl se.,erit .,ri
,mbl\oDtJ ln recen. \tud1_.rt , sgr.rfi,or 5ic1e.or S:.f,;f*"",r",,n'"J.| . \L rr. \D 4 J )ear.).110" achi(\cd Br \{L,aurhene.dnd{,U,.ohad
_1r \ \- |a ur bener. '0 \ i. urr r( ry nac b(en r(pofl(J t. be <:gnlfi,rxnrl\--::., lo rltL 

"..qU'-ed inoic.lton, r. Conn.,red ,u th..ong.i,tr. ,n.i.. --.. _.'rt 
nrrnbers L,t pJrtcnt\ in ti.i. .ruJ) lt,rJ k"rrtoirnr. ,. "nr . .t. I lor -et c rtrrg kJr.rlonl.rsryI I rr: or Rc.r.rr. JruIr dcr. loping

' -r:::re. er.less la\ olrrable.In a studv tiom lndia nearll, l tjrd paticnts achicled > or= 20,/400 vision andncarly' '-. (--l-ie\iJ ,. '05osil',,:rr.,..",,on.int""r,,"k"r_.ii,,.",'a=f.r_rr_.rerra,or (iu.<\of--,:: ;.: rrc. Thc or crall lone term .0 vearsl prorabitrry or ,aarniaint.sli;i'ei;tt 
"r,". 

i"iriat pcnetraring'.,-ll rl..:r.r:Per.'r srnonral'is359,oi,0.o,io.IIE!.s''ot*.",=rl.ii.;,r",i*!eidonorcomea.co_exi"ti,,,
- - -r :. , r -! !\:t.'m abnormalrtics and enterrors\ nech* \\ erE t.efo,'"d . h"r..i;;;fi;;;;;;;;;;;ffi;.
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, L _ - i.:i \\ ilhout tllese t'actors. Children with severc folm ofPcter s anomaly
. , ,:, ': )Lrlliple gralts to have linctional vision. One ofour patient with sevcrc

_ rlal) had 
-un 

clcl gon e fbur comeal tran splults during 1'1 ycars and cnj oyed

: He sadly dicdrecently due to severe CINS disease (Fig 10)'

Fis l0.Regrrfi in n child Fith bilateral Peter r anomal"r'(I-f,)

l*.rat Corneal Graft
- :::e thc child devclops g aft i'ailure a rcpeat graft should be considered'

: -: -: .rLldy illcl'ersible gmft rejection has been lcpor'ted as lhe conlnone-st

. .. :: ':: ta ilurc.22 Patienis need to be explai[ed that s ub scquent comeal grafls- 
- . - ,tlrn"". ,rf ,o""ess. I n one of the strl tlie s' of 2 7 repeat gralis undcrgoing second graft 1 9lo were

,. '-:r.lofsixgraftundergoingfiirdglaftnonesucceeded Repeat graft may be indicated to prevent

li -- . ,:::r ..sibl! an',blyopin. Ho"r'..'ei in case the child is having unilateral comeal opacity' palcnts
_. . \T ar r((l lhcl e\ en illhe grdli lnc) becotrct oorquc_ lrrer or uhancc'

'_ - n(rr rl \:.i.,nb\ pcrlnrmirtg rep<rt er;..1\^llloclhere' In'rdullsil

--..i t'eils duc to thc graft rejection, it is adrisable to waii for 6 mo hs

' -6s.q1 op3.1 i. pcrlonrre,l. lL i. dlmed lo bl lng dorr n the inllamnarlon in
--: i, rr.ii nurr'ond to dcc'ca'e lhc inridencc olallografi reicclirn' Al

-,: : rra.v be difficult to ascertain whether thc grati f'ailed due to allogmft

: : :r or alue to solne othel cause. It is bettcr to treat it as allograft rejcction'

legic
Jele
same
-l:1 ).

lnearl\
ruses of
etrating
eristing

-:j.r childrel1 1t maynot be possible to wait for 6 months due to dangel of
, :_:rent ofamblyopia. In these cases the rcpeat graf't rnay be perfonncd,at

-.::raftertheinirhe initial llrat't hgrat't has l'ai1cd. Onc canwaita little longel in c ase the

: , 
'rr vear old or mote. Children suffering liom perloratcd comcal ulcem

.: .erapeutic penetlating kcratoplasty and these grafts usually becomc
_,--. duc to clironic inflammation Howevcr. successful regraft can be

, - -::id fo1 these patieits at latel date andbothvision improvenent andgraft

-- - :rn be obtaillcd €ig 1 I ). i'ie ll.Rcgraft for op.que therap€utic graft
Bcfore regraft

n"iflttoprosthesis 
After regraft

litants ancl childre. who arc at high risk ol gra{l rejection and subsequcnt graft failure may be

:,::.-,1 rvjrh kemtoprosthesis or anificial comeal lmnsplantation.23 Keratoplosthesis tmnsplantation

, ,::-;:: :lacing an optical tlevice in thc host cornea. It is immunologically inert and has the advantage that

"-.- 
-. ."tion,lo", not occur. Rccently. a custom madeBostontype I keratoprostlesis ls alailable and can

' -..,;ne,l to corect rclraciive crrors including aphakia. Alphacot a synthetic comea made up of
, - ri,lic polymerpoly (2-hydroxyethyl methaorylate) is another keratoprosthesis uscd in highrisk cases

-3el transplant surgery,2,l The alphacol iS impla[ted in a comea] stroma] lame]Ial pockct in a t$o

."_: ::r;ednrc. In the first stage 1600 peritomy and dcbridemcnt of comeal ephithcliufr is done. A

r - 1300 limbal incision at 50% ofdcpth is extended into thc comeal stroma tbtming an intralamellar

, ]. ;Iade' Acentral3.5 rnmpostcrior coneal trephination iS pcrformed. The device iS p]aced \\ ith in

, r -:1:a1 pocket and paralimbal incisiorr is closed. ,\fter 8 to 12 weeks antedol trcPhinalion (lmm) is

. , .. 
".pose 

the optic ofthe devicc. Kemtoprosthesis helps thc corneal surgeon to rehabilitate lhose

- .. :lnds having visual potcntial, but who arc unlikely to be benefited by performing penctrating

.:"- :.:sq' usinghuman donoroomea.
?.,dlatric lomeal transpiant surgery js ateam effoft it invoh,es combined eftbrt ofcomeal surscon



assistedbyglaucomaspecialist,fc.liatrician.andesthetisl,counselorsandrehabilitotionteam(Figl2a.b,c).
Rehabilitatior of blinds due to coraeal disease

Fig 12 PeneftAting kcratoplast) in i child $ith buphthalmos and opaque conea

Children *ith bilarenl comeal opacities eithel congenital. chemical burns, Stevens Johnso[
Syidron]e ma"v not bc succcssfully visually rehabilitated cvcn afterperfonring rcpcaicd comea1 gralls. The
parents of these children should bc counseled to get their cliildren admitted to blind schools to provide
educrtiotral a1'rd vocational training to these cl'tildrcn. Thcsc childrcn can lcad indcpcndcrt lil'e and

contribute to the de\elopment ofthc socict), ifproper lacilities and opportulities a1e provided.

Summary & Conclusions
Advancement in micro-surgical techniqucs. quality cyc banking and bcttcl anaesthesia facilities

have made it possible to undcrtake comeal transplanl i11a neonate as soon as the diagnosis is madc arrd

comeal iransplant surgery advised. Aithough surgery is tcchnicall"v demanding but it is possible to provide

clear visual axis during critical pcriod ofvisual deveiopment. Ireatment and pre\.ention ofdeveloprncot of
amblyopia in neonates is extrenely important evcn aftcr suc ccs sful pcn etrating kuatoplasry
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Retropupillar.v Implantation of Iris Claw Lens to correct aphakia
in the absence of caPsular suPPort

Prol Satyaprakash Singh. Dr.Arun Kumar Singh
Regional Institutc of Ophthalmology,Allahabad.

Introduction
The ideal intraocular lens in cases ofinadequate capsular support is still debated. Posterior chamber

intraocular leN (IoL) implantation remains the ideal outcome followjng cataracl exffaction. Howevel in

Aphakia, poste or chrLmba IOL dislocation. Largc posterior capsular rent or \Vho1e bag removal. Mad'an

.,.6.o-J,. 
".topiul"ntis. 

Large zonular dialysis. Traumatic dislocation of c'sta11ine lens, there ma"v be

insurfficicnt Iemaining capsular supporl lbr cither-intra capsular or posledol chambel sulcus placcmcnt of
the lOL.The var ious IOLs available al e I ) ante orcharnberIOL (ACIOL).2) scleral iilated IOLand 3) iris

JixatedIOL. both.!nterior and postet iorr' ''

Ihe lLst iris cla* IOL rvas introduccd bY \Vorst et al. in 1 972r'r.and a moditication oflhis became the

Afiisan lens (Ophtec BV).(FiS la,1b)

ffiwaffi
.'.,-1, i
t.' '.j
l. ,l I

''r-.:1,' i

Fig. la Fig. lb

Ihis IOL dcsi91 incoryorates a cla\r thirt is fixed to thc imrnobile midpeliphcral porlion ofthe i s;

thus. it was suggestedthat the IOL did nol disruptthe nonnal physiology ofthe iris ()1 anglc siructures. The

bridging arc ofthe IOL $.as also said to eliminate erosion ofthe pupil bordcr, rvhich occur-s u'1th traditional

pupil-suppofted IOLs''.lt nas surggcsted thal tltc initial bicon\ ex modcl increased the sk for pscudophakic

bullous kclatopathy (PBK). A modificd convex concave relsion was introduced in 1996 to incrcasc the

distance bct$,een the IOL and lhe corneal endothclium; this model has since been in common use.

Suhsequentll'. in 2005. the Verisyse i s-c1alv IOL (Abbott 14cdical Optics, lnc.) becanc available.

The techniquc ofretro pupi11ary iris lixation of iris cla*' lcns uhich rvas lirst reporlcd bl Andreas Mohr in

lrti)1 . oft'crs several advantages. It conrbines the bcncfit ofposterior chamber irnplants with a lo$' sk

:relhod ofsurgery and ils cosmetic benelit. b,v hiding the IOLhaptic ancl pans olthe lens behind thc iris.lcss

.'-r:icrl tirre and also preserr'cs the anatomy of the antedor segment with respect !o the positlon of the

-:::.rr: cn:ralline lcns. Retropupillary fixalion ofiris clarv lenses enhances stabiliq'. prevenls tilti[g ofthe

:: r -,r- r.-duies the glare phenonenon, $,hicli is charactcristic of the lens being implanted i11the anterior

,', '::.': 1:-:r: rrc alro leu disad\ anlages like disenclavation, pupilla[ delbmit] and iris atrophy.
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lndications
NIart'an slmdlome,'ectoPialentis
Prc-oP zonulardialYsis
Tlaumatic djslocationof crystallirre lcns

Large zonulardialysis during sulgery

Large Postcriol caPSular rent

Wholebag removal
Iosterior1:lislocation ollOL
As a secondary Procedure in aPhakia

ontraindications

Iris atrophy
Pseudoexfoliation
Large iridectomy. Sphincterotomy
Uveltis
Low comeal endothelial coun!

r! estigations

RCVAlvilh rcfraction
Slit laIiP el'aluatioll
N{ easul ing irtraocularPressLuc
Gor'tioscopy to lule out anterior sYnechiae

Il'Idirect ophthalmoscoPY
Soccular microscop-v - lo cvaluate comeal endothelial cells coL[]t

OtT- to rule our retinalpatliology

. irgicalProcedure- " - 
Und", g"n"rul. allb-tenon, or' tofical anesthcsia superiol or telnpoml' 5 ' 5 mm sclera- comeal/clear

-.aL incision is made. l\ro paracentesis are n1ade 90'frorn the main section. lntracameralpilocarpine is

:]icLltocollstrictpupil'trisclarvlolisintloducedjntod]canteriolcharnber.throughmainsection.
._,clastic (2,1; HPMC) is injected at each stagc to decpen the antcrior chamber and maintain spacc'

.:rng the optic $lth a leis forceps. one haptjc is tihcd dorvn and pushed under the iris with gentlc

,rLrlation. Simultaneously a Sinskc-v hook is passed through the paracentesis on the same sidc Once thc

i olthe IOLisbehind the iis.the haptic is tiltedup toproducc anindentonthe iris Thc irisis enclavated

re haptic claw with genlle push lvith thesinsky hook' Then rvitl't similar rnaneuver the other haptic

, illon isdone. Anle or or completc vitectomy needs to be pct-onned in lnost cases exccpt those with a

.ofvitrectomy.ViscoelasticiSaspiratcdwithsincoc.scanula.a]]te].iolchambelisfonnedwith
'.rd Salt Solution and the coniunctiva is l cpositcd (Iig 2)

I
I
hc irisl
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: -i Post operativc photo witb sitc ofenclavation (aro\rJ

)mPlicatiotrs

:-,:il ovalization
'- dislocation
., atedtOP

: :ment dispcrsion
,' {ular edcma

\}\etrtages Disadvalrtages
No suturing needed

EasY technique
Lesi timc required
No tilting ofIOL

IOL decenliation
Comeal endothelial cell loss

Hyphema
Pupillary block
Chronic uveitis,TASS.

kis atroPhY
Late dislocation ofIOL
Glaucoma
Lms dccentration
LcDs Pigmentation

hcus\ion: 
c use o[ iris-claw loLs io Patieols with apbakia wifror'rt czps'ula

..","T:::1"#fl:',i""1:f:ffiL*-,,[""".'i"io'r''LJJ'to"'or"-t'uilar'utio*""'
I- ach of rhc available optiotrs has ils owo risks and cornplicalions: h-dtrssclcral fixation of posterior

---b<r lOLs is ao extremely t*rti"tifv a"t""ai"! p'o""at* witb-retativclv high risk of htra-

*:i:ri!e anal post-opettiu" "oInprl"uuoli"id'oi,"ii"" 
t ritg" amounl of dissection into the conjunctiva

rar,: :,c sclerap'''1.

-\nele-supported aDtcrior chambcr IOL implatrhtioo' allhough technicallveasier- has beer

. . . "icd 
wirh ,everal compticarions retaii r"",t. dJL.-..f *gf e and the com.al enlotheliLrm"'

l;.::rup illary implantatio" ofrn" e'ti"*fro""il* f"*-- "t- ti"*:1ornyhas better results{''or'

lmplanting the iris-claw lens above lhe iris for apbakic eyes decreases re etrdothetj"l cttl

in most studies usitrg 
";;;;piil";-hon 

techniquc-De Silva et al|jrreponed ther

:.i.-"1 d".o.p.oru,i"n occurred in l -TTooleyes



Tx,o studies of retroplLpillar! iris cla\\, intra oclLlar IenS(RPICIOL) implantation sho\\ ed pjgnent
clispersion as a complication, but lhis was not seen in several addilional studiesL'' ''""'' .Disenclavation of
onehapticasacomplicationhasbeenreportcdpreviouslyi''''.

Macular cdcmaand Ovalisation of the pupil. has also been reportcd prcviouslyr' '' ':. Thc reponcd

incidence ofCME aftcr secondary angie-suppofted IOL implantationmngcs fi om 0'% to 3 3 -nlor'' "r.

Rijnevcld ct al.r"hound iridalsl,rcchiae in 5 9'i, ofpaticnts undcrgoing RPICIOL implanlation and 11

70 in patients $.ith irrplantation above tlrc iris. Gicquel ct a1. ''' rcpofted iridalsl,nechiae in lhee ol41
patienls$ith RPICIOL.

ElevatedlOPisseeninsomccases' "1.

Conclusion:
Iris Claw lcnsimplantation is ellectil,c. predictable and safe procedure capablc ofdclivcring good

visual outcomes with a low co1]]plication rate illpalients $'ho arc unable to undergo intracapsulal or sulcus
IOLpositioning.
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Retinopathy of Prematurity : Clinical Perspectives

Dr.Shefali Mazumdar,Dr.S.K.Satsangi
Dept of Ophthalmolog), S.N.Medical College, Agra.

Introduction:
Retinopathy ofprernatuity (ROP) is a multifactorial retinal disorder prima ily of 1ou' bifth weight

premature infints. lt can be mild x,ith no visual defects, or it may become aggrcssive nith nerv vessel

fonnation (leovascularisation) and progress to rctinal detachment and blindness.The furrdamental

pathological process underlying RoP stems frorn rncomplete vascularization at birth. Normal retinal

vascularization progresses in-utero fron-r the disc margin (16 $.eeks) and reaches the nasal ora seirata (by 36

rveeks) and then temporall-y (by 39-41 *eeks) to completc a mature vascular l-etina. Tenn infants have

completely vascularized retina and hence are not at risk for developing ROP'. Prcrnature infal s 1'Iave

avasiular or incompletel!' vascularized retina at birlh; ROP evolves ovcr'1-5 rveeks alier birth. This

relatively slow evolution is howeverusually asymptomatic and the onus ofu'hom to send for scrcenin-e lies

primaily tvith thc neonatologjslchildspecialist in order to cffcctively condLrct retinal cxaminations dnd

iimely inrcrventions to improve visual outcome and avoid irr-evelsible blindness. The incidence ofROP i11

India is repofted to vary befiieen 38 51.9 -ci, in 1o$'bifth u'eight inl'ants"'. Out ofthe approximate 26

million annual live birlhs in India. approxinrately 8 7% of newboms in L1dia arc ' 2000 grams ln \'! eight .

This rvould imply thatalmost2 million newboms arc atlisk lbr developing ROP

Riskfactors (1)

Birth 1Iei glrtllllgeltlliq4lage
Infants u,ith very low birth weight are at significantly higher risk of developing severe ROP that

reqrrircs hcatment. Similarly, the sevcrity ofROP is inversely propoftional to gestationa] age

Prcscnt evidence shows rhat low bifih $,eight and gcstaiional age are the most predictivc risk factors

for the development ofROP.

Oal"gen Use
Oxygen therapy has been previously implicatcd in the aetiology ofROP Thc use of supplemental

oxygen neither caused plogression ofpre-threshold ROP nor significantly reduced the nunber of
inl'ants rcquiring pelipheial ablative therapy. Recent evidence suggests that repeated hypoxic a.Id

hlpcroxic episodes nay be a11 iDporiirnt lactor ir the pathogenesis ofROP Strlct Inanagement of
oxygen delivery \r'ithout fluctuatioN and rnonitoring may be associatcd with deoreased occurence
of ROP One should also avoid SPO2 >94olo in pretemr babies. Although the exact relationship
betlveen oxygen thcrapy and ROP is cLLnently not rvell established, oxygen therapy sccmed to play
an important role inthe pathogcnesis ofROP

0ther Risk Factors
The other dsk factors that have been impljcated in the development oI ROP include use of.
glucocol-ticoids, surfactanl indomefhacin, xanthine and dopamine. In addition, ROPhas also been

associatcd \\.ith intra-ventricular haemorhage, ante-natal blood loss requiring blood transfusions

and :urgerv urder gcneral anaesthcsia . sepsis ,candidemia , h)?o,ftypercarbia. mised seftm
\r ''L\ir l(\ ('.. ano J..i.led concenl:un.
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Hou.ever, thcrc is insufficient evidence to detemine the .legrcc olir.npoftancc ollhesc risk Iactors in
ront buting to ihe pathogcnesis oIROP

There is no rckiion betueen ROP onal btigltt light eryosu.e, htternal s,toki g an(lmarc tdl

r!sification of ROP"
1{OP classification is bascd on the location ofthc discasc into 3 zones (l-3). e\ienr ofrhe diseasc
based on clockhours (l-12), stage ( t-5) and the presence ofplus disease.

.'irtion ofROP shown in figute l.
,. Zone 1: innermost Zone . thc radius of Rhich is twicc thc distance from the centrc of oDtic disc ro

macula

: Zone 2t extends liom Zone I to ora scrrata ofnasalsidc and about halfthe distance tiom ora serrate
oniemporalsidc.

Zone 3 : r-esldual crcsc ent ofretina on temporal side

::n!(figule 1): itIefeN tothc clrcumlerentlal tocatron oMe olsease

OP that
nal age.

i f'actors

Lemental
lmber of
o\ic and
ement ol
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ed scrurn

:r:a appropr-iate zone.

'i rgli !!r!!!r!d!dr4
::.rgel:demarcationlinethatscparatesa\,ascularretinaanteliorlyliomthc\a!a-.::r:::: r : i::: ..r: ll

'::ese2: dge ofscartissue bchveen the avascular rctina and vascular retina

::ige 3: ridge with extraretinal fibrovascular proliferation or neovasculari.::: -:
rnd into vihcous

>:age 4: partlal rctinal detaclinenr due to pull ofscar tissuc.4A- ifde!a.l::.. -
' -- ll detachment involvcs tbvea

::-rse 5: total retinal dctachDent

' r\disease: it implics venous dilatation and arterial tortuosity ofpoii::: r-: -j
.de iris engorgement. rigidpupil and vitreous haze.

' -:.Plus difeasq intermediate level ot' vascular dilatation and iofiulr:r:.
.::riorpolc vasculatLLre and frankpius disease

r-ROP (Aegressive posterior ROP)
-,:idly ptogressive and scvere lbnn of ROP The charaueri-sri. :.j:-::: ,.'
:rincnce ofPlus disease. its ill dcfincdnallLreanclrapidprogressioDt.::::::



lndian babies and carries alvorsc prognosis as compared to classical ROP'.

Threshold ROP
Threshold ROP is prcscnt il5 or Dore contiguous or 8 cumulative ciock hours(30-degree scctors) ofstage 3
with plus disease in cithcr zone I ot 2 are present. This is the le\ei ofROP at which risk ofblitrdtress is
predicted to be at least 50o/o and at s,hich the CRYO-ROP stud.v showed that risk ol blindness could be
redtrced Io appro\irrarcl\ 25oo \ ith rrcJrrrenr
Pre threshold ROP
Any ROPin zone less thanthreshold ROP and inzone 2, stage 2 ROPwirhplus disease. stage 3lvithoutpius
disease, or stage 3 with plns disease but fewerthan the requisite clock hours thar dcfine threshold ROP
Typc I pretlteshold ROPincludes

i. In zone 1. any ROP and plus disease or stage 3 rvith,,withort plus disease
ii. Inzone 2,stage 2 or3 ROP Nithplusdisease

Type 2 pretreshold ROP includes

i. In zone 1, stagc 1or 2 withoutplus discasc
ii. Inzone 2. stage I \\,ithout plusdisease

Scrcclring of ROP:Treo as for referrihg patie ts for screening lies solely vitlt tlrc Neo atologist /
Paediatrician.The ideal setting for screening is undcr a radiant warmer in the NICU, under the guidance of
the neonatologist. Discharged and stable babies may be screencd in the trained ophthalmologist's clinic or in
the NICU itselt'. The treating team shouldIlot folget to conxnunicatc with the parents regarding the risk of
ROP; the need for screening preterm babies mustbc addressed along u,ith thc initial admission counseling
itscll Documentation of such a communicatior is highly desirable. The baby should be swaddled and
preferably fed one horLr priorto examination. Pupillary dilatation should be perfornrcd about anhourprioi
to screening. A combination of cyclopcntolatc 0.5ol, and phenylephrine (2.5%) drops is used t\ro to
three times about l0-15 minutes apart. Tropicamide 0.5-1yo is an alternativc to cyclopentolatc. The
cxamjnation is caried oLrt undertopical anesthesia \\,ithout any seda!io11. Llsing the indirect ophthalmoscope
and a 20 D or 28 D condel'Ning ler1s. Itmust be remembered that rctinal examinations arc srrcssful and may
be even painlul to thc infant. Srvaddling thc infant finnly in a thin blanker and adninistering 0 5 I nrl of2,1%
sr.lcroseorallybysyringel2minutespriortotheexaminationrvillhelptoprovidccomlb andrelievepain.
Apnea and brad.vcardia may rarely develop du ngthe examination in very premature babics. Resuscitation
measures should bc readily available. The pertinelt questions regarding screening are(l) which neonates
should be screened for ROPI(2) When should such scrccning be initiated? (3) How ftequelltly should the
infantsbescreened?(4)Whenisthescreeningcomplete?

\\ hich infants should be screened for ROP? Screening fol ROP should be perfomed in all preterm
nconat.s who are < 34 weeks geslation and ir or < 1750 grams birth weight. Apart from these inirnts, those
rrerenn inlants behvccn 3,1to 366,/7 \\,eeks gestational age or a birth \\,eight betwecn 1750 and 2000 grams
.r:rh risk lactors fbr ROP should also be screened"l 

n.Risk 
factors lor ROP in larger infants have not been

.l:::i) eslablished. Multi centre studies nccd to be ul,Ide aken to detennine the incidencc. rish factors and
::-:::l irrurse ofROP in the largerpretelm inlants.

\1 btn should the first screening be do[e? The first screen should be perfomed not ]ater than 4 $eeks of
:;:::r.:.:.:liliininf'anrs228rccksofgcstatiomlage.Theyrnayalsobescreenedbythcthirdweekol

:: ::..:::,::tsis!rl.\P-ROP-.lnfants<28weeksor<l200gramsbi h weight should be screened
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:..rJ1 at 2-3 u,eeks ofage. to enable early idcntificalion ofAP-ROP
H oir frcquenfl"v shoukl the infants be screened? Follow LLp examinalion jnrcn als are ha\ed on Ihe r etinal

r,lings;ih..e iindjngs are classified according to rhe revised lntcrnational classillcrIion oi RoP tlc RoP )

r r:eriirn the retinal findings. the lollou'up examinatioll schcdule is suggcsted'

1 \Veek or. less follon up
Stage 1 or2 ROP:zoneI
Stage 3 ROP:zone II

I to 2 weeks lbllow up
Immature vascularisation : zone I no ROP

Stage 2 ROP: zonc ll
RegressingROP: zone I

2 Neeks lollow up
Stage l ROP:zone Il
Reglcssing ROP: zone II

2 to 3 veeks follorv up
lmmatul e vascularization : zone Il no ROP

Stagc 1 or2 ROP: zone lll
Rcgressing ROP: zorc III

\ hen should the screening be terminated? The following are the recommendations to guide u'hen to

.: rp fufiher examinations'.
. iullr.etinal r,ascurlar.izarion; this usually occurs at about thc 40th week ofposirnenshnal age and mostly

,rnpletcs by the,15th week
-RegressionofROPnotedltisadvisablctoscleenthcbabyevelyl-2x,eeksatlea\tuntiltheinfantis3S-,10

:eks of postmenstrual agc.

. \\'hen ROPhas progrcssedto a stagc whell tleatment is indicatcd.

:reatment ofROP \rhen and ho\r?Pdor-to Dece1nber 200l, the CRYO-ROP treatment guidelines were

.lowcd. Only'threshold disease'was trcated. The Earl-v lreatmerlt for Retinopathy of Prematurity study

: TRO P) ' study showed that early heatment of Typc I p|etreshold RO P significantly reduccd unfavorable

:icornes to a clinically impottant degree Thc guidelines from the above study arc the currently

.:..mmendcd indications lbr ablatil'e ffeahrent and are sut'nmarized in table]. AP ROP also needs early
- J aggrcssive lasertreatment. often in multiple sessions to prcvent retinal dctachment.

::r b1 .Treatement guidelines adopted lrom ET-ROP guidelines

ntofROP NO PLUS Stagcl Follor\'
Stage2 Follow
Stagel Treat

PLUS Stasel Treat
Stase2 Treat
Stase3 Treat

ZO\E 2 \O PLUS Stasel Follow
Stas€2 Follow
Stage3 Follow

PT,I]S Stagcl
Stage2

Follo1l
Treat

Stage3 Treat

1Ail&+



r,;
The aitn ofihe ffcatment iS to ablatc the entjrc avascular retila up to the ola set]-ata in a neal confluenl bum

paliem gellil.lg as close to tlle edgc oflhe ridge as possible. Laser photo coagulation delivercd by the illdilcct

optrthaliroscripic device is the rnainstay ofROP treatnent. Laser has supplanted cryotherapy due to better

simctural ancli nctional olltco$es. Thc child can be t'ed after aborit 30 minutes tbllo\\'ing co1llplction ofthe

nr o,-edure. \ ital siqrls lnust bc mL,tutored. It is prelerable that the child be under the supen'ision ol thc

i.onatolog,sr or .in rncsthesiolopst for at least 2-3 hours follorving the procedure. Post-trcatmenl

t,rrrott,"r'r'riln and hypoglyccmia ,ir" .ot r'r',nn and must be prevented Mild conjunctival chcmosis aod

iiyi.re,',lu rolowi,,lihipr ocedure may last for a ferv days ancl theparcnts mLlstbc counselcd regardlng this'

iiig" i* S ROI'riquiies vitreo-retinal surgical intcrvention; rctinal detachment carries a high risk of

irrei,crsible blindness. VisrLtrl rchabilitationrrust be offered to all'isually challengcd ROPbables.

Followup of ROPbabies..
This nayde typically schcduled a{ier rvcck 1,2,4 and 12 follo.,it1g trcahnentbased on the fir'rdings rccorded

b_vthetrearingophthalmologist.h'ants\lidlRolregardlessof$fietheItheyha\eIequircdtreatncnt.areat
ii.k for a"uJtoplng visuaidisordcrs such as stratismus, amblyopia, rnyopia .rrd cata.act:'. Retinal

detachment ,ruy ,r[o o".u. duri.rg adulthood in inlants $,ith ROP Moreo\,er, premalu ty may itsell

n'cdisouse to refracri\.e cnors. stiabrsmus and lenticular opacitics. Applopriate fbiloiv-up lbl these

i,rtenrral nr oble1] s aft.r discharge from the NICU is cssential.Babics [eed to bc uidermorc intensive fol]o\
irn for thi first o rr.nths tollo\;d h\ r Less intensive fbllor.up schedulc until young adulthood period to

identill long term complications promptly.

Future of ROPscreening: Photo-documentation and Tele-ophthalmology
Thc use ofrctinal rvidc fieid digital inaging (wFDI) using a porlable fediatric fllndus camela such as the

RETCAM II. III and RETCAM shuttle (Clarity MSI, CA, USA) has becomc a useful adjunct to the

documentation ofROp and as a screering andtcaching tool'' . The PHOTO-ROP study repolts hal,e shown

thar WFDI compares wc1l $,ith in,:lirect ophthaltnoscopy $,ith a high diagnostic sensitivity''. In our countn

\\,here trained ophthalrnologlsts lbr ROP lnanagement arc so few innumber'when the neediS nluch more, the

r.ole oltele-ophihalmologyin screcning infants in pcripherally situated semi-urban and rural oenters by ROP

expcfts inth;reftiarycar; centers seemspronising. Thismay enable tirncl-v reltt.ral of the allected infantsto

appropriatc oenters for furthe r evaluation andtreatnent.

Summary:
ROP is emirging as one ofthe leading causes ofprcventable childhoodblindness in India'

The responsibilit-v ofrecognition of inlants for screcning liesx,jth the pediatrician/neonatologist.

screeljng for RoP shouldbc per.formed in allpretenn oconates Nho are bom < 34 weeks gestation and/or <

i750 graris birth weight: as *ell as ln babies 3,1-366,/7 lveeks gestation or 1750-2000 grams bith u'eight il
thcy haverisk firctors for ROP.

The first retinal cxamination should be perlbrmed not laler than,l wecks ofage or 30 days oflil'e jn infants

bom 2 28 rvecks ofgestatlonal agc. lnfants born<28 wccks or< 1200 grams bifih $cight shouldbc screened

earlJ,, by 2-S lveeks ofage, to enable earlyidentification ofAP-ROP

Communication with the parcrts regarding timel_v screcning for RoP, seriousness ofthe issue, possible

findings and co1'Ncquences 1s exlren1cly important.
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lntracameral Antibiotics After Cataract Surgerl : A Short Revielv

Meemansha Maheshwari MBBS. TirlLpati Nath \4S.FVRF. Himanshu Kumar MS
Depar'1ment of Ophthalmology. S.N. Ir4edical College. Agra

Endophthalmitis remains a LaLe but impoflant causc of visual loss. In the cuncnt issue ol
oplrrhalmology , creuzotgarcher et al. repor'l a rctrosfective se es of 63712'12 phacoemulsiltcation

surgelies in which the rate ofendophthalmitis dcclined liom0.145'loto 0.0539; o\er 10 yerupe od

Prophylaxis shategics ar'e inlportant to reduce ratcs oi endophthalmilis al'ter catatact surgery

intravitreal idection and othelproccdures like intracameraluse ofantibiotics.

Research evidencc of anti elldophthalmitis benatits ol intracarneral antibiotics colltinucs to

accumulatc. The use of intmcamcral antibiotics increased fi-om 0.6091 to 80.01'l/o a1ld irlvcsti,:ators

concluded tliat the inffacamcral antibiotics u'ere r-esponsible fot thesc outcomes.

It was notcd that incidencc of poslopelatilc cndophthalmitis in the limt world has droppcd

martedll over large 30 years to about 1 in 1500 cases eYen without intracarncralantibiotics due to use of
preopentive povidone iodine, a tbufih generatlon flouroquinolone topicall)'. propel lvound

conshxction, and intactness ofthe lens capsularbag at completion ofsu-gcry.

Butin rcccntyears agrowing share ofophthalnologists havc become convincedoflhe additional

prolecli\ c bcnc fil- olintrJ.r.n(ri'l Jnlib'ul i(..

Research

Thc European society of cataract and refractive surgeons (ESRCS) perfonned a multicenffe

prospective RCT and reportcd that intmcamcral injection oI cefuroxime was associatcd llith an

approximately fivefold reduction in endophthdmitis ratcs fbllolving phacoemulsification.

Thc concerns about the ERCRS study is thc use of multiple dilierent techniques and thc use of
topical levofl oxacin, rathcr than foulth gencration fl oLLIoquillolones.

Vancomycin has been used at centres for'20 years reponed significantly reduced incidencc of
postoperative e[dophtha]mitis aller cataract surger'y. An eleven year stud"v \\,as pelformed at Nofth west

England concuded that intracamcral use ofvancomycin at thc cnd ofcataract surgen' markedly r'educed

rare ofendophthahnitis'. The rate ofendophthalmitis without intracameral vancomycin was 3 per 1000 as

eomparc to 0.08 per 1000 uith intracameral vancomycin.

{ coho study was con.lucred at Floridablanca, Colombia for a period ot'five years to evaluate

: -,.r i:rrract cndophthalmitis rate inr-clation to prophylactic illtracameral nrorifloxacin adrninistration

1T'
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:.r rrarked decline ir1 in the incidence of prasumed infections. Thcr-c l1as 0'li, ratc of postoperativc

rr:rhalmitis in total of 1618 e1,cs rvho reoeired inffacamelal nroxifloxecin as cornpxre to 1056 eyes ,

:rldophthalnlitis was 0.094-oir.

Another l.Lrge snrd-v in India lbund a 0.0296 e[.lophthalnitis rate among 38160 e]es ol charity

j.:s who received intracameral noxifloxacin proph.vlaris . rr hich was one lburth ftc r:rle ofl l7 7l e)'es

' r nor relcir e intr.rc: i(r..l rro\rll,'r'ci t.

\hncornycin(l0yls) CctiLlorime(21'rs) Moxillo\acin(5\r\l

Without wirh Without \\,ith Wilhorrl \\ lrlr
'rract SUISeflCS 1904 12102 2289 2826 1056 16 tS

,phthalmitis c.rses 13 1 l5 1 0.0949; 0

',llr1ce 0.39i, 0.008% 1.218_c; 0.014% 0.9 0,"

Poviclone iodine antisepsis is the only leclmique to reach category 11 evidence in reducLng

: i rhthalmitis rates'. In contrast, intracalncral antibotics are unprovcn and associated with increased corr:

..ll as sks ofover'closcs. contaminants and increased bactedalresistancc'.Overdosesolintracamcrel

:o\ime are associated with macular edema. retinal vascular leakage and uvcitis", as \\'cll as cndothelial

: il) and toxic antel ior scgment syndrorne.

lnccrns

Although 95% of postoperative intraocular inlections have ahvays been refort.d Io be sram

.::i!c. with Stupht'locctr:t:tLs epidennidis the most common, grarn negaiive inlection: tend ro be

:slatingto the eye.'

A very sma11 safety margirr irl ocular tissues makes amiroglycosides long-standing le\orilcs in

iicine poor candidates for proph-v-lactic usc. Only five agents a1e leasonabla atn.lldales tirr IC
rhylaxis: the complcx glycopeptidevancom),cin; two cephalosporins. celazolin and ceilr.'rime I and thc

.:1h-generation fluoroquinoloncsgatifloxacin and moxjfloxacin. \Vithni !he .ephslosporin class,

:roxilne has a broader spcctrum than cet'azolin. Bccause ceiazolin has no panicular comparatjvc

: .tntage, celilloxime has becomc the t'avouiite. Among the founh generttion fluoroquinolones,

. -:::loxacin hasbeenshown to cause dysgLycemiawhcn adlninistered s) slemicall\. so thc s-vstemic product

:, sithdrawn liorr global markets. The topical pr-eparatioli ol lhis dru-c. Z\mar (Allergan). contains

-zalkoniumchloride.makingitundcsirableforintraocularinjection.\1o:iitloxaciniseasilvar,ailablc'in:

. :-prcsenecl and appropriately concenhated nonprcscn cd solution tor oul needs asVigarno\ I \1i _ . -
' i.native free intracameml noxifloxacin in plefilledsyringesb!EntodandSln-.. r - -.-

.. so it is the logical choicc in this class. \Ve arc therclbre lell \\,ith three agent. :.
. o'nr uin. cei.rror inrc.:rnd Ihe r'ro\rllo\/cin.

CeliLroxinc has been approvcd by European regulators and is ar ailet'l: : : - -
_::cameralinjeciionsbutMRS.peniciliinresistantstrcptococcuspneumonls.:.i:_.': '' _
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arc rcsistant to ceiuoxime and increased rate of endophthahritic cases caused by rcsislat1t bacteria was

repofied inEurope.

In one repolt . 7 consecuti\,e patients de\,elofed cndophthalmitis caused by fusarium species after

use of intlacamelal cefu ro\ime.

Vancomycirr uscd at scvcral surgcry ccntrcs for many _veaN. but a recent cvidcnce has emerged that it
can be associated with postoperative haemorrhagic ocolusive rctinal vasculitis(HORV).

Toxicitv problems are also associated \.vith oon presevativenlo\ifloxacin irl fonn oftoxic anterior

scgnrcnt syndromc. So. none olthcm can bc trcatcd as idcal forintracameral prophylaxis.

The problem that have arisen flom intracdmeral use ofsome arltibiotics and conceLs orer incrcasin!

antibiotic resistance led to urge moving away liom antibiotic based endophthalmitis prophylaxis to
antisepsis based erdophthalmitis prophylaxisrnostlyrvith povidone iodine.
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Descemet's Stripping Endothelial Keratoplastv: An Update

Dr Ashok Sha ta-MS, Dr Rajan Sharna - 11BBS
Cornea Centt'e. Chandigarh

Comeal rr'ansplant is the most successful ofall the organ trans plants being pertbnn.d
on the human bod)'. First successliLi humaD comeal transplalt rvas pcrfbmted br Dr
Zimr 1n 1906. Sincc thcn largc numbel of comeal surgeons contribLlted to tlte
irnprovement ofthe surgioal pr-ocedurc and succcss late oI lhe corncal tmnsplants. ln
good prognosis cases the success mte ofthe proccdurc is 90olu to 959o Comeal

-irgeons sti]] face problems of allograft rcjection, post-keratoplasty astigmatism and suture related
: ,mplications.'By the time the procedrre achieved a landmark of 100 ycars after lirst successful comeal
' :nsp1ant, scvcral ncrvcr lamcllar proccdurcs were evolr'ed. The concept of component thcrap) for
-:rnagenent of comeal disordels was introduced. ln addition to the deep anterior lamellar keraroplas!)
l\LK), the concept ol posterior iamellar keratoplasty was introduccd. Since then number ofnclrer

. -:rical procedures have been introduced. Rcscarch ls still goi11g o11 to furthcr take care of sonle of the

.:,\b1e1ns associated lvith these newer pr'ocedur-es-

\ Poste aior la m ella r keratoplastl :

This procedure u,as introduccd b) GclTrt Melles; MD'In this pruuedurc lamellar dissection ofthe
- 

: jt comea at the level ofanterior two-third and posterior onc- third is perfonned. Intrastromal trephination
. pcrfonncd using spccial comcal nephine and posterior corneal disc is rcmoved. In the same way intra-
. :orndl dissection of the donor comca is pcrlormed alier mounting the donor comea onto the aftificial
,:teriorchamber The donoldisc is punched fromthe endothelial side and is placedinthehost comea. Later
larkTeny. MD used viscoelastic srLbstance to dissect dccper layers and termed histcchnique deep lamellar

,-Jothelial keratoplasty ( DLEK). 'The procedure has a steep leaming curve. It is aiso associated with
-:rnary graft failure, donor disc dislocation and host versus donor mismatched thickness. Because of
::hnical diffrculties and associated complications the procedure is no longcrperlbnned.

3 Descmet's Stripping Endothelial Keratoplasty (DSEK):
DSEK procedwe 1\,as desc bedbyGetitMelles.'lntl'risprocedurethemanualdissectionofthe

-omeal stromawas aYoidcd. Instead Descemet's membrane is stripped ftoln the posterior comea using DM
;:ripper or reversed Sinskey hook (Bausch and Lorrb, St. Louis. N4O). Trephine irark is pur orl the anterior
!ud'ace ofthe comea and tlis senes as a guide to complcte DM stripping. To facilitate the visualization of
:he Descemets nembrane it may be stained uith Trypan blue dye. To eiliance the visualization ofthe DM,
re eclematous comcal cpithclium shouldalsobe scrapedoff.

Donor comea (14 nxn diameter) is placed on the altificial anterior chamber Anterior stromal
:ephination up to 350 micron metel is perfonned. Lamellar dissection ofthe donor comea is completed and
:.uor disc is punched out from the endothelium side. The donor disc contains endotheliun. Descemcts
-:rembrane and posterior stroma (150 micron meter). Lamcllar dissection ofthe donor cornea should be
-:rlormed cztrefullyto avoidbutton holing, Descemet's membrane perlbration, irrcgular thickncss ofdonor
::rc andircomplete dissection.



The anterior chambel is cleued off any viscoelastic substance. Viscoelastic

substance is put on the endothelial side of thc donor disc. Ihe donor disc is

folded 60:,10 ratio and held rvith the help ofa special forccps. The donor disc is

inserted into the anterior chamber. Ihc insefiion should be smooth and least

tmumatic. After insertion oflhe donor disc. it is unfoldedusing an airbubble.
Oncc the donor disc adheredto thc posre orcorneal surface itis ccntered over
the pupil. Main incision and thc side port entries are closcd. An intra-operative

inferior periphcral iridectomy is pcrfonned to avoid papil1ary block
glaucoma(Fig l).

Comeal surgeon in thc inilial phase ma!
select Fuchs' dystophy or pserLdophakic conreal
edema $.ith good visualization and noImal anterior
chamber(Fig 2,3). However the expcrienced
comeal sulgeons perlbnn DSEK i DSAEK itl
patlcnts \lith antenor chamber IOLs, aphirkja, graft
lailure and glaucomawith filtcring stLIgery (AGV). Fig.2: Fuch,s

€ndothelial dFtroph_Y

[ig..l&5 PArts 0faltificial anteri0r chrmher (Xatena)

!' \ *-*"*

La \:l
a,- 'i

rig.l: DSA!:K
diagrsmmrtic representrtion

Fig.3: Psetrdophakic

The DSEK/DSAEK procedure rnay be combircd with phaco emulsification or sclera llxation ofPClOL.

C Descemet s StripingAutonrated Endothelial Keratoplastv (DSAEK):
Currently DSAEK is the nost coixnon endothelial keratoplast"v procedure being perforned. ln

DSAEK the surgical procedwe cssentiall.v rcmains the same as in DSEK. The only diffelcnce is that the

manual disscction ofthe donor comea to obtain donol disc is avoided. Instead a microkcratome with 350

n]icron meterheadis used to remove the stroma and finally donordisc is punched from the e[dothelial side.

Thc donor graft preparation \tith microkeratome isbestdoleby anexpericnced eye banktechdcian Visuai
acuity has been rcpofied better $.11h DSAEK as compared to DSEK. In some of the patients whosc vjsual
acuity did not improve lolloiving DSEK. improved significantl"v following DSAEK, as thc dissection with
rr icroke ratorne is srnoothcl thanthe manual dissection.

r
B
5"

.!
C

3
I
lt

Fig. 6 Mannual lamellar Fig. T,A.uto aled lamella. cutting ol
dissecttun in DSEK donorlulton in DSAEK

Details ofthe artificial anteriorchamber and some su1€ical steps are shovn in figs.'1to 7.

Donorlenticule preparation
\{icrokeratome: Tl1c donor comeoscleral rim is moulted o thc artificial anterior chamber

\licrokeratome is ad.justcd to cut lhe anterior-350 micrcn stroma. IOP in the aftificial anterior chamber is

keFi under conrrol. Highcr IOP yields thinner donor lenticule. The thinnel lenticulcs rnav also be obtained

i,, il..\\ erFasses Donorglalithickness asynlmctryand iregular surface may cause posloperative



E

hyperopic shift. Smoothedng ofthe i[egular surt'acc using exciner laser is cura]1ih undcr evaluatjon.

D Ultra-thir DSAEKT
Ulm thii DSAEK has been reported io cnhaltcc \'isual acuity results. \4ost cor nea I surseons bclict e

100 micron thickness as ultra thin lenticule. Howe!er in scvcral studies ill donor lenticule of ll0 rricron has

-iacn corlsidcrcd an ultra- thirr. A doiible pass microkeratome techniquc has been used to prepare ultrs-thin
DSAEK lenticule. ' This teclxiqlLe provides lhin lenticule. but incrcascs the lisk ofcorncal perlblation ancl
:ndothelial cell loss. Stronral h]dration technique by injecting BSS into corncal strorna or keepins rhc
romeo-scleml tissue in hypo-osrnotic tissuc cultlu-e medium haYe also been uscd to get ultrathin tissue. '
- un-cntly most sulgcons prefcr srnglc pass tcchniquc. Busin et al have repofted that \,isLlal outcome
rlLowing UT DSAEK is bcttcr than corltcntional DSAEK and comparable to DN{EK. ' In receni

-xblications use ofDS-/\EK grafts sub 100 micron thickncss have been used with bood visual outcorre. In
rr expelience UT DSAEK may be pe bnned with morc casc and predictable manncr rvith the usc ol
':dosavcr.

lamtosccendlascr:
Iemtosecond lascrcanbcuscdto cutlamellardonordisc to perfonn I)SEK.After fcnttosecord laser

: the donor disc is sepamted \aith the help of spatula. Femlosecond laser has also been used to aim
_:rothcr surt'acc of donor lenticule. Stodies have sho[r that fcnttosecond preparcd tissues ha\,c ]rore
.sularitics. rough stronralbcds and increased thickress irregulalitl, compared to nicrokeratorne preparcd
. .c. 

_ 

Thc irrcgularitics in to thc stromal surf'ace ha!e been attributcd to conlparison and defonnation of
.1ca by lemtosceid laser applanation cone.

I

ln
lh;-
::

.T.,

- tirtion techniques:
Several techniques including taco fold (60:40),

- .,1 Busi11.s glide and simple glide havc bccn
:.cd (Figs ll.9). Af'tertaco lbld the disc is inserted
:rc help ofspecially designcd forccps. Significant
'relial cell Ioss has been repofted u,ith thc usc of
,:. Endothelial cell loss is lnore in the initial cases

lcarning cun,c. A rcccnt study reliewed thfee

- -.:l rechniques, lor-ceps assisted inscftion ofa 60-
jid donor disc (taco). lblceps assisted pulline and

r
i

riiistcd pushing olthc donol grall. EndotheliaL ce11 loss u'as comparable in all rhe three techrliques.

l-ig.8 Foldirg ofdonor disc (60:10) [ig.g Busin Glide

Use of donor ilNertiorr device (EndoGllde) resulted lowcr endotlielial cell loss
cornparcd to sheet glide.'Use of Busin glide has been reportcd to providc better
cndothellal cell survi\al follo\\,ine DSAEK. ' Endosaler is dnothq device
cornmonly rised to inse the donor disc in DSAEK. "'The endosaver is uscr
fricndly and erltatrces endotheliai cell sun,i\al. The insertion device has an
irigation systcm that keeps the anterior chamber deep during inseftion ofdonor
disc (Fig 10).In addition to the insefiion techniquc. the incision size is also knou,n
to affcct cndotheial cell sun ival in DSAEK. hi a conrparative srudy5 mlnincisions
have been rcpoficd to provicle higher cndothelial cell sunival cornparcd to 3 mm
lnclslons.

t

.ltions:
-.rr disc dislocatlonis a common conplication aftcrDSAEK. Dislocation ofdonor disc usuallv



occurs iI1 the immediate post opemtive period i.e. within a rveek olsurgcry. Late dislocations have also been

rcported. The average dislocatiol rate 1,1.57o (range 0 82yo) has bee11repoficd. Plimary graii lailurc i.c.

donor grafl not clearing within 2 months of surgery is another conplicarion. Con1promjsed cndothelium.

blood in the interface. shallow antedor chamber and poor surgical technique may be responsible lor primary

graft failutc. The averagc graft l'ailure rate rcported is 5% (0 29%). The comeal endothelial ccll loss Is

higher lollowing DSAEK compared to PK in the first ycar after srLrgery The mean endothclial sell loss

folorving PK ranged I l% to 29% at 2 to 6 months, 16% to 45%, at 12 rronths and 29,; to 547n at 24 months.

Mean endotheliaiccll loss follouing DSAEK .ongcd from 25'% to 5'19"0 at 6 mo.rths and 29 to 6116 at 12

months.'r Comeal allogralt rejection bas been reported in l0'% of oases follo$'ing DSEK/DSAEK' The

incidence of endothclial rejeciion lbllowing DSAEK is lower than following PKP '' Glaucoma tbllowing

DSAEK may occur during immediate posi operative period or few months aftel sugery Immediate post

surgcry. acuie rise ofIOp is clue to pupillary block ca,scd by air b,bblc in the allterior chambe.. This may

rcqiiri topical and systcmic anti-glaucoma medicatjon and release ofair by opening the pamce-ntesis sitc.

L"t. onseigluu.oma n,aybe due ti corticostcroid use and may need anti glaucoma mcdication. 
: Epithclial

downgrou,ih, calcareous degcneration, refractile parricles at interthce and air bubble induced damagc to the

comeil endothclium have ilso been rcported following DSAEK." Anterior scgment OCT and confocal

rnicroscopic evaluation isnecessaryin case improvemenl ofvisual acuity js suboptimal

Earlyvisual rehabiljtation, miDimal asliglratism and no suture relaled complications are advantagcs

of DSAEK proccdure over the conventional penctrating kemtoplasty. ' Donor disc dislocalion. prirnary

graft failurc and r-ise of intaocular pressure are common

conplications obscned dur1-ing early post opemtivc period.

S$,eral modif ications including antcrior chamber maintaincr,

stab incisions for interface fluid. preoperativc or inha opcrative

intbrior pelipheral iridectomies decompression of anterior
chamber alter I hour and scraping ofpcripheral rccipient bed

have been advocated for decreasing the incidence of
complications. DSAEK may be peformed as suturc less

procedure (Fig 11).

I

Fig.llaDSAEK
Post op at 48 hours.

t'ig. 11b DSAEK

Fig.12! DSEK
\ th pupilloplasty

Post op at ,18 hours.

Fig. 12b DSEK
iYith pupilloplasty
Post op at 3 week.

Fig. 13a Aphnkic Fig. l3b DSEK with
corneal edema. Scleral Fi\.rted

PCIoL (Conbnrcd),

a

l-

DSAEK may be conlbined witlt pupilloplasty or sclera lixated PC tOL implant (Figs 12, I 3).

{ i:lumrric inseftion ofthc donor lenticule results, minimal endothelial ccll loss and

::-i:nc.'. rhe gralt sun ival following DSAEK (Fi8 l4).

Fig. 14 DSEK
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D Descmct's Membrane Endothelial Kcratoplasq (DMEK):
ln DNIEK transplantation of Dcscmct's membmne and

:ndothelium is perlbrmed (Fig l5). Descemet's menbmne is strippcd
iom thc donor comca and iniccted into th(] anterior chamber using
:.lccior used to implanl lbldable IOLS. Descemet's membrane is

-rnlolded by injecting an air bubblc. lt is difficult to rccognize endothelial
.rde. To identify endothelial side and to obtain optimum approximation
:ndothelial side rnay be staincd v/ith trpan bluc. In DMEK, the challenge
:r !o prcpare delicate graft tissue widl least tlauna. Several techniques to
::.rwest the donot tissue for DMEK havc bccn describcd. Mellcs ct al lig. 15 DMEK dirgranmatic rcprlsentation

.:escribed a manual technique, in which lhe donor comeoscleral lim is immersed in BSS and DNI is pealed
i lth one point non-toothed forceps. 'Endothelial cell loss ranging from 4% to 7yo ltas been reporled using
::is technique. Giebcl and Price dcscribed SCUBA (submergcd comeas using backgrounds a$a\')
::chniquc." In this tcchnique the donor comea is submcrgcd in thc Optisol or BSS to decrcase the surihce
:nsion and allows the DM to rest onto thc stoma. Kiuse et al harvested donor graft usillg a pair offorceps
:rdleportedl%endothelialcellloss.'lnaconrparativestudywithDSAEK.DMEKprovidedbettcr!isual
-:covery and compamble elldothelial cell loss at 6-month follo&'up. The DMEK group had a highcr.
rlrccntage ofre bubbling procedure but the difference was not statistically signilicant.''

Yocrcuk et al cvaluatcd clinical outcomcs ofDMEK in vihectomized eyes and found it successful
r restori[g lisual acuity in these eyes. however the higher rate of complications was obsened than the
-:Dortedwith stalrdard DMEK.''

E ROCKInhibitor:

Comeal endothelial decompensation infuchs dystrophy and pseudophakic oomeal edema results
i signiticant decrease in visual acuity. The Gold Standard treatment option for comeal decompensation
::rains the comeal transpla[t. Altemalive options including h]pcrtolic sa]ine (50/o), antetior stromal

-ncturc, amniotic mcmbrane transplantation, phototherapeutic keratectomy and bandage cofltact lenses

.\ c bcen advocated for symptomatic relief for paticnts with poor visual potential.'' Receit experin'tental
- - J hunmn studies have reported comeal endothelial cell regencration using Rfio associated kinase iilhibitor
:.OCK). ROCK irlhibitor Y27632 has bccn documented to promote cell adhcsion, proliferation and
rdulatc apotosis in primate corncalcndothclial cclls in cultLrle.''' Ihe addition of ROCK inhibitor in the

-.iure lnedia has also been shown to enhance the results ofhuman corncal cndothelial cell culfurcs. The use
: -r ROCK i[hibitor, as intra-cameral itjection for cu]tivated endothelial cells and as a topical eye drops,

- :\ prove to be an cffective option fbr thc trcatment ofcomeal endothelial disorders in futurc.

ln a comparative study DSAEKwas perfomed in thc conta lateral ofthe eycs thosehave undergone
:,P.' In a direct comparison better uncorected visual acuity, besFcoflected visual acuity, contrast acuity,
- :,ddition to elimination of surgery-induccd astigmatism and HOA wcrc ma.jor advantages of DSAEK
-::rnique. 

r:A 
steep leaming curr"e. high per operative endothelial cell loss and costly equipment for cutting

: donor disc are majol cotrstraints in pedbnning DSAEK. Long te1m glaft survival is another area of
-.-crn. In some ofthe studies 90% graft sun ival at I year has been reported. DN{EK has thc potential to

. rre\ e visual acuity equivalent orbetter thar20/25 in 75% (higherthanDSAEK) ofpaticrlts at 1-3



rnonths.:'I11 lutur-c. once the technique is standaldized. comeal surgeons rnay prefe| DlvlK over

DSAEK. Both DSAEK and DN4EK allou'lo beiellt rnorc than one patieit lion sillgle donor cornea-

DSAEKoTDMEK and DALK can be perlbrmcdusing ol1e donor comca to bcnefit two patients.

Conclusions:

DSEK appears to be sal'e and elGctivc for the ma[agenent of the .liseases aliecting

endorheliuir ofthc cornea. Surgical complication rates. glaft clarit1. visual acuiq and endothelial

cell loss following Desccmet's str'lpping (automated) endothelial kcratoplasty has been rq)ofted

equivalent to PK. DSA.EK has bee[ repofied sLLpenor to PK considedng carlv visual lecovery.
refrirctivc stabilily, postoperati\e rcfractir'e outcomes. wound ,/suture_reitled complications and

intraoperative orlate choroidalhelnolrhagc. DSEK/DSAEK is curre11tly the rnosifreferred surgical

procedurc for treatment of lhe corneal endothclial disorders. DMEK an emerging technique is

tcchnically demanding a1ld more studleswill ascerlain its ]ilture.
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IMPORTANCE OF OCULAR TRAUMA SCORE

Ocular imuma is an lmportant cause ofPrevc able molbidil-v worldwjde;jt accounts

tY'"',i "ir" 
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Ocular Trauma Score (OIS) systcm suggestcd bl Kuhn et al. is to predicr thc final \A alier an operl globc

injury. Kuhn et al. analyzed more thatr2500 injured eycs from the Urlitc.l States a1ld Hungarian Eye lnjury
Regiitries (USEI R) and evaluated mol e rhan 100 r.ariables rvith thc goal oI ide tltying specific predictors.

OTS is calculated by assigning definile nurrerical mu' points to six lariables: i lial VA. rupturc'

:ndophlhalnriris, peforating injury retinal detachlrent. and R PD (Tablc I ). The scores arc stratihed inlo

:l\ c categorics that givc the prcdictabiiitics ofilnal \A.

i

ti

-tb1c I : Calculating thc ocLLlar trauma scole (OTS): \ariablesandra\ points.\ariablesRa\vpointslnitial
,.A NLP60LPrHl4701r200 1912008010 200 20 5r190> 10 J0l00Rupmre liEndophrhalrnltis
- I lPerfomting iijury 1'lRctlnal detachmen! -llRAPD -10

Variables

Tnitial VA

NLP

LPlHM

U200 191200

201200 20150

>20/40

Rupture

Endophthalmitis

Perforating injury

Retinal detachment

RAPD

Raw
points

60

'70

80

90

100

- z-)

-t7

-t4

-11

-10



I

I

I

[. ..,

. Sumof rawpoints OTS NLP LP|HM 11200-191200 Z0l20O-20lSO I
L

<20140

.0-44

. 45-65
75%

. 66-80

. 81-91
73%

. 92-100
94%

74% t5% 7%

27% 26o/o 18%

2% tT% ls%

3%

L\a/o

37%

22o/o

s%

3%

1%

2%

1%

t/o

o%

ocular traLlma is a common cause of visual impainneot in children and can be prevented. Ihere should 
,lx

preventive n1easurcs, better supcn'ision, public edlLcation. and agglessj!c and plompl mrnJgcmcnl to imfr'".
visualoutcomcs.
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MANAGEMENT OF CATARACT IN SMALLPLPIL
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e la. e n hile ocrrorrning a (,1lJracr .LrrleD |.r.r'1J]lnLn'rxre:

1. Reducedred reflex

i ir.'""..a ri'r, ol 'trs darnrge and blccding

1 ';i:tH]lHHiX i;'lu,lilo"t",,n",.ts size \\'hich mav latcr lead to antelior capsular clamage br :
" :ffi;;l;ilniti'po"po''np"'o'i'ecap'ularnhrmo5'''
, lr.il,"^ b",n.,n'pl"t""'i'''otronollhcconrcdlmaner
n f,nU,". in "n."i"! 

rn Lhc bdg IOI placemenl

i. l..u"r ruith ptop"t alignmcrrt oftoric IoL

i. i;t*"i,{.i,i;;#ge mav leadto cME (due to plostaslandinrelease)

ETTOLOC\-
'I hc uJL.e' ur d nun-Jilrtln; pllpll Jr(:

l. Aserelated i s atrophy

2 Piudo exfoliation sYrdlomc
; i#il;;;;;fv iris svn.lromcdu' to svstemic drugs like tarnsulosin

e. Diabeie. rnellitr-t.

i. i",L,i". ,y.".fri 
"e 

due tou\,eitis. angle closurc glaucoma orprevlous surgery.

6. Chronio use ofnriotics

PRE-OPPREPAR.ATIONS''l,irou 
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as i s handling mav cause panr
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:. i;i".ffi;;i;s io oth'r tot los erlng dtLrs\' at lcirst a \\ eekptior to stugery'

+. itatr topl.af XS'LlDS atlcast onc rvcek priorto surgery

IntrroPerati\ elleasures
thc\ are dlrcilcJ lou al d' mJKlng I ,rrp 'Ll'r I ofening r lll lcd'l 6mn''

A. iharmacologicalMethod:
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loo

;. il:l;,"-J;n'n$r"in" o 
""t 

in soomlofbalanced salt solution lor intusion'

i 1",, "!r.",.ii:" 
rido(ainc lbllo\\ (d bv \r Jsr' wirh haldn(cd 'cll:olLL'on'

B. 5\ nechioll5i\
Iinostenor svnechc is present 

' 
s\ ipe it \\'ith cannula of vlsc oclastic sylinge' lfth"' i" '1:::'-:''

I in1. .rr ip iL \\ ith cdJ':ulo'rlle\ i' lurccp5'

C' Suigical Ntethods
Tfaho\' e mcasures fail, therc arc other methods to eDlarge th e pupil The-l ir c lLrde :

olthe eYe

l. 5. no. 3.

ology, vo1-

)r scgment

lhe Beaver

'en-clinicai

penetratinE

imary Par!

iliconeoil.'

ore (OTS).-'

a) Mccbanjcal strctching

Lr) Mini sphincterotomY

s and visua



c) lris hook
d) Ring expandcr
c) Iris suturc

a) tr{ech anical strctching
Stretch pupilloplasty/ Meohanical stretching can bc

accomplished by using two hooks, ie, two Kuglen hooks or
alternativel"v one Kuglcn and onc Sinskeyhook
One ofthe hooks is passed through thc paracentesis a11d tbe

olher ihrough thc main rvound. Pupil margin is engagcd at

the 6 and 12 o'clock positions and stretched to a maximum
for 15- 20 seco11ds. Can be repeated at the 3 and goclock

positions

Figurel : Mechanical Stretching Using Kuglen Hooks

Altemat-ivcly, atwo- orthree-hook Beehler or Keuchpupil dilator can be used. Hot ever it sfetches pupil in

asynxnctric fourquadrant pattcrn.
Prolrlems with mechanical stretchin gl

l. Doe. rrut pre\ cnllrogre"ir e mro.r'
2. Increasedrisk ofirisprolapse due to atonicit-\r

3. Inegularpupillarydilatation
4. Accidental antcriorcapsulartear
5. Should be avoided in patients with rLrbcosis iris, chronic uveitis, or coaguiopathyl dueto risk of

blecding
b) MINISPHINCTEROTONIIES

Can be done usitg vannas scissor , ho$'ever Some prcfcr retinal scisso$ as they can be passed via

paracentesis & cut sub-incisionally.'' One should aim at crcsentric sphincterotomies as it will leadto

a phys jological pupil post-operatively.
c) IRISHOOKS:

Tbeywere initially describedby Mackool'. He usedtitanium hooks attached to titaniumbase alld iris

rcpositor. Later they werc replacedby nylon rctractorwith sialistic sleeves

Disadvatrtages ofirishooks
1. There may be peripheral shallowing ofante orchamber
2. Too many pofis have tendency to leak
3. lris mayptolapse ftom improperly createdwoullds
4. Anteriorcapsr e damage may occLrr

5. DMmaybe injured
6. post operativelythere may be inegularpupil function
d) RING EXPANDERS:

Cause circumt'erential expansion in physiological plane and also stabilize andprotectpupil margin

Main advantages ofpupil expzurder riltgs are:

l. Placcmerltthroughthe main incision (multjple additional paracentesis alenrtnecessary)

2. Protectionofthe iris margin
3. Pre\entjon ofiris sphincter from overstretching.

Alailable ring expanders are Perfect Pupil, the Morcher pupil dilatordng' the Graether2000 pupil-

eapander system, the Mal)'ugin ring system. I- Riltg (BeaverVisitech International) pupil cxpander

and the-A.asia Pupil Expandcr.



-l.ngMFld,rlrlF!!i,ilt*E@*emssNr..<s,fajl.&,,]t}r.B*a*re^:,l,Fpluixl::::

Perfcct Pupit"' (UitYella) is an incomplete ring rnade olpolyurerhane lt has an

i.t".""i ai,i-",.i of7 ltlm. lvhich allorvs a large capsulorrhcxis There js an

operingof45' $,hich allorvs easyrnanipulationbyinstl1rments''

FIGURE 2: The Perfect PuPil

Nlorcher Pupil Dilator Ring"' is a rigged dng. mtde LLp of polymethyl

methacrylate (PMMA) and has an intemal diameter of7'5mm

F'igure 3 i Morcher Pupil Dilator Ring

Craether 2000 Pupil Expander System'"'(Eagle vision) it also l]as an intemal

J".".t "iil...'1. 
made up ofsofi silicone and has a grooved outer citcumferencc

whichengagesthe iris.

t'igure 4: Graether 2000 Pupil Expandcr

The ]Ialyugin Ring System"' ()ticrosurgical Technologl, It consists ofaholder

,.,i;"..rili,*t"n"a$itharing lrlus 8 fixation points $ ith absencc olsharp edges

.r.r 
" 
."lr"tlJ .r 

""id "s 
rnechclrim md hence causes minimal trauma to thc iris tissue'

i,l..". ."J"1. ." 
"riilable. 

one made up of'l 0 polypropyiene enters via a 2 2mm

;..ir;"..*ii" vf"fy.gin ring 2.0, macle up ol 5-0 polypropylenc can cven bc

rntroduced r,ia a2.0mrnincision.

Figure 5: The Malyugin Ring

The Assia Pupil Expander (APx)"' (,4.Pxophthatmolog])
.,' fr^-*. ,i"y''..ptlrg foaded'devices rvhich cun b" inttodutid ulu I 1mm sidc-pofi jncisions lt requtcs no

:rtraocular madpulation.

-rst1y. 10-0 n,vlon sutures can also be used rvhen iris hooks and other devices are unavailable Periphelal ids

,-,nb" captrred 
"nd 

sr,turedto clcar cornea with 10-0 nylon sLLture'" 
-

:lcrefore. whenevcr you encounler a snall pupil, enlarge it. to makc the surgery enioyable for the surgeol

.:r.l safer lbr the Patient-

Reterences:'-- - 

i . 

- 
ci rr"n.*"nrr. small pupiLmanagemcnt in catamct surgery. Techniques in ophthalmology 2003: 1 :

8 t-84.
:. fine rif. fupittoptastv for snrall pupil phacoemulsifi cation J Cataract Reliact Surg 1994;20:19:-

196.
l. pham DT.Volkmerc. LederK, ctal. Partial sphinctercclomy illcataract surgery. clinical andpatho

histologicresults. Ophthalmologe l 998; 95:635-638'

+,uu"to.olru,sn]ullpupilenlalgementduringcataractcxhaction:ane\l'method,JCataractRelia.:
Surgl992:1E:523-526.

:. i.til'to., n-V. ftlu"agement ofihe small pupil for clear corneal catamct surgery' J Cataract Rcli3'1

Surg 2002; 28:1826-183 L.

6 Freias LL. Casanova FH. Bonomo PP Small pupil phacoemulsifi catlon using iris sutures: a r' :
mcthod'l Ophthalmic Surg Lascrs Imaging 2001 35:134-437 '
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NEWFRONTIERS IN THE TREATMENT OFNORMAL
TF],NSION GLAUCOMA

Ahrad Ax. Aldtar N+*. Abdul \\h s**
Institute of Ophthahnology, A.M.U, Aligarh- 202002, lndia

ABSTR{CT:
NonllalTension Glaucoma (NTG) is labelledwhen typical glaucomatous disc changes, visual field

del'ects and open antcrior chamber angles ar'e associated with illtraocular pressure (lOP) constantl)' belolv
21mnr hg. Chronic lorv Yascular perfusion and RaynaLld's phcnomenon are the main causes of nonnal
tension glaucoma.

Treatrncntis gel1erally airned atlowering IOPby 30 % liom prc existing levels to 12-1'lrnmhg.

Studies now shorv that the choicc olmedicatioll may also be impofiant in dctcnnining the outcome

forthepatients. Thc present revjelv summa zes thc treatmenl oINTC.

I(EYWORDS:
Nonnal Tension Glaucoma (NTG). Ncuroprotection. Illtraocular pressure(lOP), Glauconratous

Optic Ncuropathy (CON)

INTRODUCTION:

Glaucoma is a progressive optic ncuropathy t1'Iat causcs characteristic optic nen'e and visual fic1d

changes in relation to lOP.lr It is now knou'n that glaucoma can occur at statistically nonnal IOP and

prevalence studies ltavc shownNTG lo bc more conmon than previousiythought.

Both glaucoma phenolpes have nonna] anteriol cha1nbel anglcs, piripapillar] retinal [erve liber
layer (RNFLjthinning, GON, and corresponding visual field (VF) del'ects"'r. Because ofthese similarities.
it has been postulated thatNTG and hlgh-prcssure POAG leprescnt a continuun ofopen-angle glaucomas

anrl <1ili'erbasically inthe impofiance ofIOP on the development arldprogression ofthe diseaseL'1. Thercfole,
it is crucial to define glaucoma based on thc characteristics ofthe optic neNe and not to usc a single risk

factol lOl to distinguish arnong the various conditions ofGON.:2r

Vsual field det'ects in NTG are essentially comparable to POAG. In general, patients with NTG
appear to have deeper. morc localized scotomasrt',a difl'etence in thc prosression pattem as cornpared to

POAG patients: in POAG eyes, lteld dclccts initially incrcased in area and later in depth, \\'hercas inpaticnts
\\ ilh \TG. the increases in area aid deptb retrained in constantpropoftion-Ltr

Inl,estigations includc 24-hour blood pressur'e monitor'ing to excludc nocturnal systemic
h) poienjion: blood tests to rule out other causes ofglaucomatous optjc neuropathy such as vitaminB 12 and

'.r-- r.r 1.ir-:ni. Ii'!tuIe of Othrhalnolog-v A i\'f .U..-^hgarh, lndia
'' \:::::-ri: P:.__..:... hnnrle olOphrhrlnology A.N1.Lr.. Aligarh. lndia
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folate levels. ESfuCRP and serum ACE. Cranial MRI may bc necessan to rule oul rntracranial -space

ocoupying lesions (SOLS)l and nail fold capillaroscopy with coki p1o\ocalion mav delect blo,ld llo*
abnormalities.t'r

Pathogenesis

The pathogenesis ofNTG is unclear. andperhaps thc development olthe diseasc is e consc.luencc of
a complex interaction of seYeral s-vstemic and ocular factors. Diffcrent studies ha\e ih.\\n ih3t the

caldiovascular system and lntracranial prcssure may be involvetl in rhe main pathuals of oFtia ner\a
damage. Nevcftheless, thc complex lclationship bctt'ccn these mechanisrns and glaucolna prol:ressit'n

continucs to be debated.

DIAGNOSIS AND EVALUATION

Diasnostic evaluation ofNTG shoulcl al$'ays bcgin rvitli thorough mcdicai histoly and rer ie\\ of
s,vstems. lt is not uncomilon tbl such paticots to conmunicate a history. of cold extremities, migralDe

heaclaches. systcmic hypotension. or other signs ofl ascular drsregulation.r"l

A systemic evaluation ol potcntially contributing conditions. such as Obstructivc Sleep Apnoca
(OSA) or Rayraud's phenomenon, is ol'ten signilicant in cases of diseasc progression reflactory to IOP

louering thcrap,v. The diagnosis oINTG can evei be diagnostic in sorne patients who were pleviousl)
unalvarc ofthe presence ofcontributing s,vstemic disease. Sincc NTG is a disease cntit"v in u'hichnonocular
s,vstemic abnomralities are belicved to pla.v a significant role in discasc progression, optinization of
potentialIOP independent factors car bc helpfiLl in slowing thc progression ofeye disease Wterltherate
of disease progression remains unchanged despite optimization of both IOP and IOP- independent risk
t'actors, the diagnosis ofNTG should be re-evaluatcd and a work-Llp for non-glaucomatous causes ofvision
loss shouldbe oonsidercd.

TR-EATMENT:

The rlrainstream treatrncnt for NTC is IOP reduction. The Collaborativc l\_onnal Tension Glaucoma
StLrdy dcmonstrated that a 30% IOP rcductior larolably influcnced the pr-ogression of this disease in
glaucoma patients compared rvith untreated NTG controls. The favorable effect of IOP reductjon in thc
:rcated group $.as found only whcn the impact ofcataracts on \rf proglession was nullified. Moreover, in the

iame study, oven after achicving the expcctcd IOP reduction, the discasc continued to progress in l2yu <l1'

ratientst'"'r.

The most frequcntly prescibed antiglaucolna drugs uscd in monotherapy in several studies did noi
..ach the p.essure reduction suggested by the Collaborative Nonnal-Tension Glaucoma Study.

lrostaglandin analogues (latanoprost and bimatoprost), beta-blockers, and alpha-adrenergic agonists
-:.1nccd the pressrLre liorn 169./0 to 20'% when used in monothempy 11 12r. Among fixed combinations of
::ugs, the dorzolamidc-timolol compound reduced 23.7% of bascline IOP and combined brimonidine
rolol drops lowered I OP by 3.8 l]1mHg (239i,) after l2 weeks ofuse in NTG patientsrl3 l 'lr.

The Low-Pressule Glaucoma Treatment Study comparcd the effects ofbrimonidine and timolol in
:.rnorherapy forNTC. Blimonidine-treatedpatients u.ere less likely to have VF progression despite kno$ 11

. mparablc lOP decreascsrl5r Hayrehel a/. suggested that topical beta-blockfl eye drops induce a

-lrificant drop in ncan diastolic BP at night a1ld that beta-blocker-treatcd NTG paticnts showed YF
: ::rrage pr-ogres sion more frequently than thos e not receiving ilis class ol c"vc dropsrl 6 .

Extracts ofGi/?igo lriloDa havc been suggested forman"vyears to treat various conditions,



naftlcularlv ciculalory problems' Alzhejmer's ancl other age-associated dementias' celebral blood

illil;#:r. il';;ril'"t J r' Several studies havc becn conducted to test its potcntial as a

:",J;;; ;;i;;i;li;"i"" d]]g and to understancl the possible benetits in the management or

:::::il",;i;j";l;;"-* 'iii;n"ri'r Lee cr 4l rcpolted thar a proronged (72 1 - 16'4 months)

ffiil:ilff;;;:ffio ,-r-o*.J ir.," p,og."r.ion of vF damage in patienrs wirh NrG, parriculaliv in the

superior centrai regionrl g .

Fufihennore. severaL dnrgs thal act on ocular blood flo$ havc becn tcsled Calcium chamel

blockers, such as nimodipine, notn1uti'"a the retinal blood lloN in NTG patients with

r"."rr^rin.r"r,"-,r"r and incrcaseci theblood iuld choroiclal florvr''r' Holvever' its potc n1ial benefits must

bc laliJated in t'andonizcd L lini' rl tr ill ''
Unoprostone is anothel drug $i pot<ntial neuroprotccti\ e,Prolcrhes ir prc-clinical studies

lJnoDrostone is a prostanord a d slnthctic clocasanoid that is approved by the unltcd states Foocl and Drug

ffi;J;;;'Jt i"t r".Lo.itn ln oec una ocular hvpetension through increasecl aqueous outflou'via

ihc fabecular mcslNlork' Recenl studles sLlegest thal unoprostone rnay plolong neuroral sur'r'ival

,ra"n"ri"ri "f 
ii, 

^t,lit"v 
to loiver loP' ur pu't 

-ditt 
to i''p' " "d 

ocular blood flow via antagodsm ol ET-

Claucoma filtcring surgery js indicated when adequate control cannot be achieved rvith medical

thempy or laser tmbecrilopl"st-v' Uctau"e the targct IOP is olien lorver inNTC than in POAG' NTG patients

are at greater dsk ibr ocular hypotonfantl rel"atccl complications. such as hlrotonynaculopathy' post-

opcrativel-Y.

Aqueous slunts are another surgical option which have beconre increasingly popular in the past

decade and especially so a1-ter the reccnt'rubc versus Trabeculectomy (TVT) study' It should be noted that

the TVT study did rot dcmonstrate supelrorr[ t't tubc shunis o\ er trabeculectomy as primary glaucoma

sllrserv and such a trial is currently in irogre.".M.,rc lecentll. the co]rcepr of non-penctrating" glaucoma

:ffi::iil:;;J;;:;,i;;;;;"*i"t. timit so1ne of the complications associatcd wirhmore invasive

proceduresto lowerlOP.

Subsequcnt prospectivc studics comparing non-pereffating deep. sclerectomy directly with

trabecurectonly 1.rave shorv.r ,i.1^,. i-op,r"i"""r! results rvith improvcd complication rates,irr':i:\r r

suggesting that slLch Ier. inuu'iu" ttt'gi"o1 p'ocedurJs may have an lncreasing 1()1e in thc treatmcnt ofNTG

and other forms ofglaucoma'

CONCLUSION
Thc complex etiology ofNTG is notyct completely understood; ho$ ever- severai stlldies llresented

differences betwcen thi, ai.ora". una rriglr-ires.urc PoAb . In clinical practice, the adequate reduction of

IOP rernains fic ke,vston" totrrr"nugiogiii patients-, Some altemative treatments mustbc testcd further in

.undomired clini.al t ials to ve ll their therapeutic cffects'
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Peripheral Keratitis - Mooren's ulcer

Dr. Akhil,\ganr al. Dr \eclima \lchrotra.
Dr. J.S \bma. Dr. Am ta N4ishra. Dr. Pute. Dr. \lohil Lzair Zakai

Comcal periphely is arbitrarily considcrcd as an area o13.5-4.5 mm from the r isual aris c..incidine
' r re fdnerir! oi hecnrncalcutr.r.tu'c.

\ natomy ofperiphcral cornea and Importance
The peripheral cornea has distinct n1otlhological and immunological characterislic-\ thei

:jisposcs it to inflamnatory rcactions . Comcal periphery is about 0.7 nlm in thickness as again5l the
:::rl 0.5 mrr. Unlikc the avasculal . thc linlbus and the periphcral cornca derive paft ofthcir rulrienl

-:i:- lionl thc capillary a1tery .\1hich extends approxirnatcly I 2 mm in the comea involvemcnt oi
.:Lrlar supply carr result in inflammatory ccll recruitment and comeal necrosis due to liberated

-:,Ecnolytic and protcolytic enzymes liom thcse oells. Additionall)'. Langcrhans cclls arc present in grea!
_ rer ligure and along rvith antigcn presenting lilnbal macrophages perpetuate and immune mediatcd
-.::rldiscase.

Channcls from subconjunctival llmphatjcs accompanJ'the limbal capillalies into the peripheral
-:randproridetheacccsstotheafltrentannoftheimmunes),slem.lnaddition,tirelimbusandadjacent

:ncti\.a se11 cs as the reseNoir lbrva ous cells ofthe inmune system & proinfl ammatory olc.vtokines .

' "ipheral keratitis classifi cation
\- LocalCauses

L .lnlection : bacterial , r,iral, fllngal. chlalltydial. palasitic
l. H ypersensitivit-v or I nrrnune ]r{ediated

a. \4arginal Keratitics
b.Phlectenulosis
c. Vcrnaldisease
d. Irnmune rings
c.Moorens ulcer
l. A aph) la( llc |r.rrgindlkeri.lili.
g. Rosacea keratitis' Ir3umatic orToxic

-.,llsccllaneous
: Superior Limbic keratitis
:. Keraloconjunctil,itis sicoa
, kposurc keratopathy

- \curoparal),tic keratitis

: \\stemicCauses:
N4ctabolic Disease: Supe or Limbic kera!oconj uctivitis

: SystemicVasculitidcs



a. Rhcumatoid afil itis
b, JRA.
C. SLE
d. RclapsingPoiychondrities
e. Sjogrcn's slndrome
f. Wegenersgranulomatosis
g- Polyarteritiesflodosa

3. Dermalological Conditions : Ectodermal Dysplasia, Iosaceae , psoriasis
,{. Misccllancous:blooddyscrasisinflanmatoryboveldiscase.

C. Nor Inflammatory Conditions OfPeripheral Cornea.
l. Degcncrations.

a- Pinguecula.
b. Wlite limbal girdle ofvogt
c. Bandkcratopathy
d. Pterygium
e. Post irradiation scleromalacia
f. Dellen
g. Teriens degeneratio ns
h. Pellucidsdegenerations

2.Metabolic disease & deposits ofsubstances:
a.Chalcosis: KI ring
b.Iron deposits: fcrryline, stockers line
c.Golddeposits in chrysiasis (in trcatment ofRA)
d. Drug deposits :eg pirenothiazines
e.Mucopolysacchaides
1'.Lipids in hypcrlipidemia

3- Dysplastic &Neoplastic Conditions
a.Limbalmelanoma
b. Limbalepibulbar dcrmoid
c. Squamous cell carcinoma intracpithelial epithelioma

Mooren's ulcer
Mooren's ulcer is a painlul, progressive, chronic ulcerative keratitis

thatbegins peripherally and progresses circuml'erentially and cenhally. It is
an idiopathic disease occrming in complete absence of any diagnosable
systeinic disorder that could be respolNible for the progrcssive deshuction
ofthe cornca. Bowman published thc first report of Mooren's ulcer in 1849.
Later, in 11354. McKelvie described it as 'chronic serpiginous ulcer.ofthe
comea or alcrs roden.'The disordcr was named as Moorcnrs ulcer after
DrMooren, who was the lirst to clearly describe this insidious comeal
problemanddefinc itasaclilical entity in 1863 and 1867.'

Etiology
Mooren's ulcer has been associatcd u,ith difl'erent entities, often leading to the conjecturc that therc

:'rj'. be a causal rclationship. Multiple studies including collaborativc studies have repofted association
- r: .. :ln \loorcn's ulcer and hepatitis C infeotion.' 'Many ofthese paticnts rcsponded to interferon



therapy.' 'lnlectious associations have bccrl repoftcd with hooklvom] inlesialion. 
. 
The\c authots prupL,scd

that molecular nimicry nright be invohed, with the inf'ectirg age[t stirnulating an auroimmun" ,."pnn," to
cor-nca1 antigens tl,,ough cross-reacting epitopes. Altcmativily, they arso lroposed that deposirion of
inrmune co.rplexes in limbal or peripherar corneal tissues red to oo i,ra,in" response and reicase or
proteolytic cnzvmes.

Pathogenesis
The pathogenesis of Mooren's ulcer remains unceflain. The cerular popuration round in the

conjunctiva a.diacc,,t to the ulcer irnd in the pcripherar edge of the urcer is primadly pras.a c.]]'
lyrnphocytes, and n'ncrophages." In addition, there arc neutrophils. eosinophils, and mast cells. There is
increased binding olIgG, igM. and c3 to thc epitheliuln ofconjunctiva adjacclt to the ulcer.,Kaftala et ar..
in a reccnt publication, demonsrrated upregulation ofvarioui adhesion and co-stimulatory molecules in
epithclial cells in the conjunctiva ol N{ooren's ulcer patienrs-'r rn rhis study, the mrio orcoqlcos cels.rni
B7-2iantigen-presenting cells were significantly higher in Mooren,s ulccr specimen. Gottsch and
colleagues dcmonstratcd alltibodies to an autoantigen that exists in corncar stroma.iThe antigen, t,own a.
'c ornca-as so c iatcd anrigcn', has an amino acidsequc ce idcntical to that ofcalgranulin c oi."irt."prrii.. irr"
human leukoclte antige11 (HLA) s]/stern is a critical component fbr inrrnune riognition and varioirs studici
have identifled association between HLA-DR r 7 and the occuraence ofMooren,s ulcer,,,.All this eriJ;;;;
supports an autoimmu.e basis for the disease. \40.ren's ulcer may reprcsent a final conrmon pott *uy to ,
varicty of insults to thc comea in susceptibre patients. Trau,ra or infcction may arter normal cd.neal
arltigens. ufilchmay leadto an autoimmune response.

Types
Wood and Kaufman described hvo clinicai types of Mooren,s ulcer.

The.llrst, limited t],pc, is usuallyunilatetal. $ ith_ru ILito rnL,dc'ilte \] nrptoms, anJ gcnerally responds well to
medical and surgical trcatment. This q?e Ls beli. etl ro oeuur rn ,1dcr patients oid is k**riu, typ;"ui o,
benign Mooren'su1cer.

Thc secon.l h'pe is birateral arthough bolh eycs ,,ay not be af1'ected simurtaneously, \ .i1h rclatively
morc pain and generally a poor tesponse.to therapy. Th; bilateral va ety pdmarily 

""*^ i" y"".g",.
palients and is knorvn as atypical or nralignant Moorcn,s ulcer. This varicty of ihe ,1"". p.og."ri",
relendessly and is more likcly to result in comeal perforation.

ClinicalFeaturcs
Symptoms
Patienls with Mooren's ulc er usually complain. redness.

. iearing. and

. photophobia.

. paill is q,pically the ourstanding leature.. The pain otlen is incapacitating andmay well bc out ofproportion to the intiammation.. Therc ma) a1so be a complai[t ot derreased r isual aiur(. r,r hrch ma1 bc secondary to associated
ilitis. ccrffal comear invoh'ement. or r,,(gurrr rstigmctism du< to peripherar comcal itrirmin!. 

-'--

\igns

' Typically, Moolen's urcerbegins as a_crescent-shaped gray white infirtlate in the peripheral comca.
Epithelial brcakdown and stromar mcrtirg foflow this. Evcntually itdeverops into i chiracteristic



chronio crescent-shaped pcriphcral ulcer. The ulcer is concentric io limbns; thc leading cdgcs are

undennined, infiltrated, and deepithelializcd. The ulcerprogresses circuml'erentially andcentrally.
. As itprogresses. it creates an ovcrhanSing edge at its central bordcr.
. Though the ulcer may bcgin as a shallow furrow in thc pcripheral cornea, overtime it may involve

the limbus. The adjacent conju[ctiva and sclcraare usually inl]amedand hyperemic.
. Mooren's ulcer most of the comea is lost, leaving behilld a central island sunoundcd by arca of

grossly thinned. scared, and vascularized dssue. Although the disease is characterized b-v

progressive thinning, comeal perforation is uncomnron .

. Iritis sometimes is associated rvith Moorcn's ulcer. Hypopyon is rarc unless secondary infection is

present.
. GlaLrcoma and cataractmay cornplicate theploccss

Differential Diagnosis :

Some conditions rvith peripheral thinning and ectasia like Terien's afld Pellucid'smarginal
degenemtions may confused with Mooren's. Bril both are non-inflammatory conditions and atTect or1ly the

cornea with no scleral involvemenl. Also, the epithelium is LLsually intact unlikc in Mooren's. Terriens is

mostlybilatcral and asymplomatic tlll longtime a1'terorset. ltmay occur at any age and Moore['s is usually
is adiscase of> 20 year olds.

Catarhal Ulccr (Marginal Ulcer) ay be distinguished by lucid intcwal bcflvccrl limbus and

affected comea and lack ofpaitwl1ich is characteristic ofMoorenrs

Characteristic Mooren's L,lcer Terrien's Degen€ration Pellucid
Degcrleration

+

+ +/- +l-

Superior Inl-erior

Progression Ripid Slow

(lentral Imvolvemert +

Epithelial Defect +

Strornal Thinnirg l + +

Ulcer Characteristics Central Overhanging
edge

Liquid Deposition Central llattedrg

Ulccr Visualizarion +

Ocular Inflammatior +

visual Threat Cen1m1 Opacification Astlgmatism

Inrmunosupressives

Clorljuctival Resecrion

Tectonic Kcratoplasty

PK

Contact Lcnses

Tectonic Keratoplasty

Contact I-c11scs

Tcctor'ic
Keratoplasty



il

Tteatment
ThcgoalsoitreatmcntinMooren'sulcerarctostoptheulcer'ntileproccssandallo!\rccpilhelillizarionof

F;rrrrr'dlcgiej underlic mosl olthese trcatmenls:
( 1) local inmrunoslLpplcssion,
(2) systemic irnrnLrnosupplession.
rjr|c'rrora ollocr''':r'ula..rtr r"r':cn. :'rJ
1al en,urrlo.d ..r rt.trrl, rl.rtorl an'tgc''.

The lbl1owing steptvise appr-oach to lnxnagcnlent is recolrlnelldedl
(1) topical cofticosteroids.
(2) conjunctival r'e sectio n.

( J) systemic jrnmunosuppression, and
( 4) additional sLrrgcr-1'.

Tolical cotticostenidsi These are used aggressllcl! on arl hourly basrs. along \1iih topical irroph)lacli.
uniibiotlc. and cv.lopJegic nedicarions. iVhen the comea shorvs signs oi reepithelialization the steroid

rh(rlf) i.lanc-(J !rrdL''ll)'o\ er m' rrl-'.
c"nirnrtttil resi,ion'. Ihis rerno\cs inl.nl\ed conjunctila and blocks collagenase and the i,''.''une

..-"nu,setn.onrc..lonltgcnb\plo\iu]]gabiologicalbanier.,Intlrisprocedurc.coniunctivaadjacenttothe
comeal ulcer is resectci LLp io_2 clock irours on eithcr side to bare sclcra and extcnds 3 '1 mrn from lli"
ljmbus. Po stoperati\ el,Y, topical cofiicosteloids and anlibiotics ale contintred

Systemic immunosuPPression
Those cascs ofbiliaieral orprogressire N{ooren's ulccr thal lailtherapeutic steroids and conjunctival

resection Systcrnic cor.ticosteroicli can be given to suppress inllarnmation and a',est progressive comeal

t1rinning. Tie recommendeal dosagc for oral prednisolone is 1 1.5 mgrkgbod)- weightiday. Ihe dosage is

adj*stei accordingto the sele t"v ofthe djs ea se an d is tapel ed s lowly \\'hen improl'cment occt! s '

Other systemic irimunosupprcssants used in thc ma[agcment olNlooren's ulccr are: cyclophospha.ridc (2

mgikg/iay), melhotrc*ate 1i.5 l5 mgunce *'eekl)'), and aziltl'riopri]1e (2 mg/kglday) The degree offallin

"",iit""Unni 
ceil coun! is considqed as the most reliable indicator of immunosuppression produced by

cyclophosphamidc.' ' oril ciclosporin A (3 4 Inglkgidny) llas been success|llly used to tlcat a case olbilateral Mooren's

ulcs1 uxq.ponsirJrolocrlrher'.rprr'$clla':)-lell'.(inrn.rno'unpr<"'on'

Other agents
Topical ciclosporin: Recently. topical ciclosporin 0.5% ophthalmic solution .+ to 6 times daily has been

su_ccessflrllvnscdtotreatMooren'sulcer\\,itl'ioutthepolentialsideel'fcctsoforalilnmunosupplessants.'
I teieron /ilpha 26: Treating chronic hepatitis C patients with subconjunctival injections of inrerleron

alpha-2b o'er a 6-moith period has been sho\\,n to imprcle healing of N{ooren's rrlcer aftcr other morc

conventional fotmsoftreatmentlbl theulcerhave iiiled.'''

Additional Surgery
Various sutgicalprocedures used arc:

Keratoepiielio)lasty: In this procedLLIe rhe ulcemled con]eal iissue and adjacent conjunctiva arc removed

ard dono..urneal l. nticulc s u.ith intact epithelium are sutured onto barc sclera. Ihcrearel$'othcoriesto



I /

\

explain success l\.ith this procedurc. According to one theory, intact comcal epitheliLlm has antiangiogeni.
properties and the Bowman s la-ver is quite rcsistant io cell irlvasion- A[othe] 1heory is that thc transplantec

lenticulcs maskthebiological signal ofsurgical damagc to corneoscleral tissue

Lamellar keratectomyi In Lhis prccedure four-Jifths ol the conlcal thickness is excised. Thc proccdure

controls lhe inflammatoryploccss by removal ofthe comeal antigenic slimulus.

Larrrcllu keratoplast! (LKP): LKP is \\'idely used at present for- the treatment of Mooren's ulcer. The

procedure removcs antigenic targets of thc cornea. prevcnts immunological lcactions. reconstnrcts th:
inatonry andprcvents it lion] perforttillg, and implovcs vision. The srn€ical procedrtre invoh cs rcrnoval o'
nccrotic Lrlcclative comea and reconstruction ofanatomical slructure using lamellar donor lenticule.

Ti.tsue udhesive antl ba ddge(:a lacl lens:lncascs ofpetfolation or impending pertbration. tissue adhesi\.
withbandage contact lens maybcused lo seal small pefolations.

TeLJotlic gral\^ (palch grofi or penetrating lceralo?],:tstt Latge pelforations cannot be lnanagcd b"v tissu:
adhesi\,e and require tectonic grafts such as apatch glaft orpenetrating keratoplasry
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Recent Update in Retinopathy of Prematurity

Dr. ANUSHRI AGRAWAL*. Dr. ROHIT SHAHI**
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..IRODUCTION

: :: in opathy ofpl cmaturity (ROP) is a vaso-proliferative disord er of developirlg rctio a. I t occurs pn n c ipal l\
.rematwe children bLLt not cxclusively. ROP rvas first described as "retr-olental fibroplasia-- in I911.

:-: aturity continues to bc the single mosi impoftant dsk factor fol ROP

Thc pathogenesis ofROP is still nor fuily understood but involves an intricate intelplay bet*een retinal
-rdvessels.oxygen,angiogenicandgrorvthfactors,ofu'hichvascularendolhelialgro$thl'ac1or(VEGFI

.rost impoltant.

Clinicalpicture ofROPis very similar to othcrvasop|olifelatire disorder ofretina but having t\r'o major
':'rences:

Prolifemting elemcnts ale developing mcsenchyme and

: Progressionis very fast i.e. mor'e aggressivc fornr.

1OP isdesc bedintwo phases.
' _ : :lrst phasc bcgins after preteml birth secondary to the hlperoxicextrautc nc cnvi.onmcnt and invoh es

,r:i.ssion of VECF. vaso-obliteration wilh cessatjon of retinal blood vessel growth and endothelial
._.aiosis-
-": :econd phase is proliferative and involves ncovascularisation of retinal vasculature by vasoacti\,e

" , ::: srLch as VEGF, produced secondary to hypoxic and avascular retina of phase l The second phase

:r:.r around 32 *.eeks postmenshxal age but canhave a wide lange ofonset.
: ]E\,IIOLOGY

: ii one ofthe more se!ere conscquences of pretem bilth atrd a maj or cause ofchildhood blirdtess and

-l impainne[t i1l the developing and developedu,orld.
''. ::sease is rnore common in infants ofless than 31 \r'eeks gestation \\,ith infants oflesser gestation at

- :::riskandseveriB of ROP

.-:.:an slr.ldy leported a 20.7%, incidence and reported that a GA of28 weeks or less and a bifth weight of
, : orlcsslr'ere the most signifi cantrisk factois.

':'irswithabifihweightol<l500g,therepotedincidenceofROPrangesfrom20%to5OTuindiflerent
1 _- ,iions.

-::n:
I ::m1 olltcomes for scrious disease include several visual impainnent and blindness. ln addition

, _ :. amblyopiaand strabismusmayoccul-.

i:rI A-ravind Elc Hospihl Pondicher)
- r:rr INIS B.H.U
-" - ::rtc Protessor. Nara-vana Mcdical College, Sasarain.
-' -:..r Rcsident IMS B.H.U* 1 '.nrlIlead Virreo-Retina & LASERLhiI
'' : : D.paiment of Ophlhalnrohg),. Insiitute ol Medicallciences. B.H. U., Varanasi.l\DlA
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Racc :

Some repods indjcate a dccreascd incidcnce ofprosressionto threshold diseasc in black int'ants

Sex :

A]thoLLghsomcrePortslndicateama]cpredileclion.theCRYo-RoPSludyre\'ealednodiffi].cncesbasedc-.'
sex,

Age:

I{etinopathy ofprcmatulity is a clisease ofthe im atLLre rctina and the occu].rencc ofROP is invenel"

relatedto gestationage.

GLOBAI- INFORN'IATION

' Rctinopathy of prematurity (ROP) is a lcading causc of prevcnlable childhood blindness in middl'-

income countdes (Gilbcft . 2008).

'ROPoccursprirnarilyininlantsoflo\lbirthweightandlo\\'geslationiilagcatbirlh'

'N4oststudiesreportROPincidencesthatareaboLLt60g'0lorbabieslessthanl500g(ZirandGolc'2013)'

' Iheworld$,ideprevalenceolblindnessdreto ROPisapproximately50'000

' One of the greatesi challenges in less developed counties is having adequate soecning done b\

ophthalmologists trained to diagnose ROP \!ith indirect ophthalmoscopy'

'Telen,reclicincu'il]rthcuseofdigitalimagingandt.undusplrotoglaphymaya]sobcapotentialstrateg},lt-:
ROP screening inregions where thcre are t'e\\ trained ophthalmologists Nho canmanage ROP

REGIONAL INFOTI\IATION (I NDIA)

o Thc incidcnce oIROP is increasing in hcliabecause ofimprovcd neonatal sulvivallale

ooutof26nlillionannuallivebitthsinlndia,approximatc]y2ni11ionare<20009inu.eightandareatrisi.
ofdevelopingROP

o The incidencc ofROP is betBeen 3 E and 51 9 %' in lo\\ birth $eight infants'

STAGES OF ROP

o!

€ffi
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SCREENINGFORROP

\trlich children are to be screencd forROP?

l) Less than 1500 g birthweight

2) Lessthanorequalto 32wecks o fgestational agc.

3) exposcd to oxygen for than 30 days-

When should the scrccningbe done ?

32 wceks ofpost conceptional age (PCA) or'1-5 weeks afterbifth

Whichevcr is earlierbut usually no needto examioc the child in first 2 weeks aftcrbirth'

Horv to pe b1mtho screeltin g exan'iration fol RO?

Bcfore embarking upon the screcning exam forROPonchas tokeep in rrind that the childr(-n 1..li !.:e3n.J
are premature ifi'ants and thus susceptiblc to apartlcular set ofproblems.

pLACE :The ideal placc for ihe scrcening is a temperaturc controlled roorn. since pretr:4r..' i,.!rnries 3re

susceptible to hypothemria.

Preparation oflhe child: Thc Pupiis are dilated with a mixture offhenylephrinc:.:: &i:oP:.;n1jde0 50o

instillcd 3 times at I0 mir. inten al about one hour before the scrcening.

Altemativcly a combination of0_2% cl,clopentolate& 2.5o/o phen,vlcphrine l1rai 1,. iilslr.L.d i\ ice a1 -5 1tin.

inteffal.

RetCam3

o It is a wide angle pediatric retinal irraging systcm uselul
for screcningROP

o It is non stressful way to screen ptcmature babics &
casier toperfonn.

o It can be use inundilatedpupjls.

o lmages can be magnified

tr
4
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When should we treatROP ?
The classical criteria tbrtreatingROP is given by rhe CRyO ROp
study.

Stage 3 u.ith Plus disease inzonc 1 or2
' j contiguous/ 8 interruptcdclockhows of stagc 3.
\l'e nowpcrfom cryo/ laser il-
' 3+ROPin 3 contiguous/5 cumulalive clock hours in zone2.' Any stage ofROP with Plus disease inZonc l.
' Thc child is rc-examincd alier trcatment at 72 houN & anv
sk rp drea drc -elr(Jled.
' Oncc ROI, of stage 3 + severity is detectcd. the trcatnent
should be initiated within 72 hours ofdetcction in otderthat the

VIDEO INDI RECT OPHTHALI{OSCOPE
Itisalsocalled poorman'sRelCam3.Itisdone using 20D & Zg D(pre1'erablv2g D) lens under scdarion. It
also gives a good stcreoscopic view both to examiner and vieu cL. inexpensive. light weight. portabre and
enable proper documcntation in screening ROp

EI

treatment is efl'cctive.
Suryery in ROP
' ln the absence ofany other fo,. oftreatment in advanced stages of Rop if remains as a last riope in
salvaging a smali island of vision.
' The indication of surgcry begins rvith staSc IVB. u,hen thcre is peripheral retinal detachrrent due to
tractio11 by pro]it'erating vascularized tissuc.. InstageM,ascleralbucklingoftenisneccssaryinthelbr-rnofasiliconband.
' Moreovcr the buckle needs a removar at a latcr date so as to pre\ent strangulation of sclqa& eye as a
rvholc.
. Thc.eforethcsecondsulgerynceds to bcplannedandpefolmed.
'StagcVisanadvancedstage\vhcreswgeqisrrorunl)drificultbutrcsulrsarcLLnprcdictable.

The surgery primarily in'o1r'es removar of lcr*, separaling and dissecting our reti[a] adhesions and
llattening the retioal folds as much as possible
' Lens sparing isalso apointwhich is ollen discussed.

_ kr view ofpoor outcome of surgery in se'ere Rop casc, it is emphasizcd that the casos at risk should be
identihed earlyand preventive mcasues in the lbrm oflbllowup.
' Lcns sparingis also apointrvhich is often discussed.

.Inviewofpooroutcomcofs,,geryinsevercRopcase,itisc1'nphasizedtharthecasesatriskshourdbe
identitied earlyard preventive mcasiLres in the form oflbllo$,up.' Lens spa ng is also apoint which is olten discussed.

- hr view ofpoor outcome of sugery irl severc Rop case, it is crrphasized that the cases at risk srrourd be
identificd early an d prevcntive measues in the fornr oflbllorvup.
Insulin like gror,lh factor(lCF) in ROp

It is a polypeptidc honnonc critical to normal vascular development.
IGF acts indirectly as a premissive factorby allowing maxim;IVEGF stimulation ofvesscl gr.owth.
Lack of IGF jn pretem infants prevents nonnal rerinal vascular grorth allowing 

"pathological
:::,rr ascularizalion.

I(iF measuremenr r.i1l give a rough idea about development ofRop
-ir:,r:r iGF I 1e\ e I is directly rclated to the gestational ace ofthc infaDts.
i'., .: r' c .. 1n l( I - I le,el rhc lroret\cchrnueot deriloprig.cr cre ROp
it;a I :e!el clrrrelates lor de\elopment of r-etinopathy oi primaturity (ROp) in serum of prcuature



infants.I 739'o ofinfantd.ueloped Stage I RoP and tho rest develop Stage 2'

zo n"ll t irr.,olr"rl-r"rti ne.'er ptogress beyorrd stage I , and zonc I I beyond Stage 2

' Severlty of ROP couLdnotbe related to thc level of IGF-l'
' ,ltt lut". d..'"top nOP ofstage 1 and Stage 2 irrespectivc ofserut I9I-] , .

. il; i;;;6- 
"".'presenled 
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CLINICALTRIAIS IN ROP
. "Urft,."rt". 

trial of cryo-therap"v forretinopathy of prcmatuity CRYO-ROP
. Lightreduclion inROPstudy (LIGllT-ROP)

iu'ppt"*"n, rt 
".upeutic 

oxlgen to prevent PTh(prethresholdj R OP (ROP)

. Highorygcnpercintageretinopathyofprematuity(HOPE-ROP)
vitamin E tlial

. Earlytreatment forretinopathy of prernatuiity(tsTROP)
ReaiROP( Bevacizumab in the treatmcnt ofROP)
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Spontaneous Rotation of Toric Implantable Collamer Lens (Toric
IPCL) in a Post-traumatic myopic eye

Diksha Sareen+. Colind V Khalkho'F. Prol.O.LS.Mauya** Abhishck Chandra***

Key rvords

\l-vopic astigmarism. To c I mflantable Phakic Contact Lens. Rotatioi,IPCL complicatiolls

Abstract
We plesent a casc oftolic implantable phakic conlacr lens (Toric lPCL) spontaneous rul3liorl

in a paticnt with myopic astigmatism. A l5 vcar rnalc u'ith a hisloty of hauma in right cye

under'\\,ent Tor-ic IPCL implaitafion in same eye. Pteopcrative uncorrecred r isual acuitv (UCVA) $ as 5/60

aDd 6,2.1 rc spcctive ll,, while best corrected visual acuit-v (tsC!',\)was 6/'9 and 6i6 \\'ith -7.00D sphr 3.00D

cy1(ali0" and -1.00D sph- L00D cyl (r!135'. Afler implantation oltoric tPCL his right eye achieved BCVA
of6/6 $,ith -0.75D c-vllg 170'. Attcr 2 r'eeks the patientprcscntcd \\'ith sudden decrease olvision in his right
eyc. His BC\A $trs 6iIE u,lth corectionof+I.00D sph-4.00D cyl (a50'. Itwas sccn that thc lcns had
rotated. \\ie decidcd to reposirion the Toric IPCL and alier repositioning rve obtained BC\ of 6,6 with
correction of 0.75D cyl (4,140'. But again To c IPCL rotatcd aftcr 3 montlis and repositioning was done.

Tfis again happened after fell rveeks. So there 
"vcrc 

three episodes ofTo c IPCL rotation. Altu discussing
with patient \{e planncd lor lb c IPCL cxp]antation and perlbnned clcar lcns extraction \\'ith toric IOL
impla1]tation. Patient achieved UCVA of 6,6 and N6 $ ith ncar addition of +2.50 D. TIPCL can present a

considerable rotation that complonises visual acuity. The ]elocalion ofTIPCL is a safc and cflcctivc
pLocedure to rccovcr visual acLLit], due to signihcanl spontaneous TIPCL rotation- ln post traumatic eyes, the

antclior chamber depth may bc unpredictable and hencc thc chancc of rotation of to c IPCL should be

c\fld ireLl lo lh( palrcnr .o a- r. a\ oiLl lLture .siuc..

Introduction:
Phakic IOLs (pIOLs) are an acccpted treatnent modalit, foI concction ofammetropia. pafticularly

in paticnis rot suitable lor corneal refractire procedurcs ll-7]. They have gaiied popLLladty amongst
rcflactive sur€eons due to significal advantagcs such as stability ofcorection. better quality ofvision,
reduced aberrations. preservation ofaccommodation. Iess dry eye and revcrsibility 18,9]. Howcvcr, there arc

cefiain complications associated $.ith them which are reportcd in litcrature. Complications ofphakic IOLS
llavc been extensively studicd and are unique dcpcnding upon their analonical location inside the eye 110].
Ante or chamber plols are associated rvith risks such as chronic endothelial cc11 1oss, secondary
glaucomas, pigment dispersion ctc. whereas main issues with posterior chirmber pIOLs are lorv or
iradequate vault leading to anterior sub capsular cataract, high !ault or oversized pIOL leading to angle
closure glaucoma and riuely dislocation ofrhe lens into the vitreous [0-161. Short tcnn cornplications such
as IOP spikes and sleroid responsc seen in early postopemtivc pedod nr-c trcatable and do not lead to visually
significant seqLlelae. whereas longterm con1plications such as cataract. glaucomir. corneal decompensation
seen in late postoperative coune lnay be visually significant and severe enough necessitating the
erplantation of the plol- . Long tem studies have generally lblLnd lhese lenses to be ellicaciours and
salil17.1El.

Here we present a casc repon oITIPCL spontaneous rotatiot iD apost traumatic c) c.

$1, 'q
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Case report:
A 351M prcsented to our cliric with dccreased vision OU (OD: >OS) Thcre u'aiholraunls \\ilh

fi."".o.-r.rljy"u^"go.LLisLIC\Asas5i60and6124inODandOSrcspectively\\'hileBC\:$as6I
i,ino'."-rr rooo.il ,, -u IarrJo"r-1.00D'oh Irxrljc lrr15 r:n oD r''rd oS -"r<t r'l' \\L

n,,lr'",l i"ru"1li"i 
'1, 

liP(it;ob \ncr:ur'e:mclrr.lJturJr'e\ar.linlion'{a'rru('rrdrrrl-r-' P--"

operative cvaluation:
OS

3.19

Axlal leneth (nrm)

W W diameter (mm)

Fig 1: Sp o ntanco us rotation ('15') alier

2 rveeks of surgetl

Discussion:

25.34

Fig 2: Sportaneols rotation (50") alier

3 rnonths olsurgerv

28.58

11.49

Dctails ofToric IPCL: Cylinder': 3'0 Length: 12'50 Porvcr: -9 50 Optical diameter: 6 20

surgcry $as uneventiLrl and post opemtilr:l) t:l:"r ""!fl:lf. 'l::11.::Ill'lJiT:lr:y,"i:tli;llllilill
:,i:;:i,;'i.l'::i;:ilnii;'.i;'Bi\AinoDr'vas616tithco,,cctionor-07-5cvl(ir70o Stcroid*a'

ii;:i:.I;i ;;:i;ili;*"ii".t".i "l 
i"""r.. parient canlc alicr 2 \1eeks u,irh decleased vision in oD. Hii

B( \A \\:r. o I8 u'th ion'ec,tor o' l'o0D sph -l'0uD '\l :0 l'rt' lP(-1, rra' "ulJrcd b\ -1i ''
,ioo,,i;"n,".l,...pt.nnedrliglr.\r.rnrr lr'l'..q.'1r' 6\uiihcnne(runol 0'-5Dc)l'/ r-lr) 'Pdrrcr'\ ''

"ir 
,'"a ,o., op ,"ia'.lt ors ritl rr ""' 'ke'l '' rer :<s : 'let' I tnot'th'

On follo$ up aller I monlhs again his loric IPCL was lbund lotatcd by 50' (Fig 2) and rcpositioning $ a'

i""". i:ri*l. rtt.. ttw u, eeki Toric IPCL rotateal. So nou \1e planned lorrcmol al ofTlPCL and clear lens

Iiiil"i[1iim aa ri...iJ.lq.oorll i'rlpr"nhtior' Post operativcl-v BC'\Arvas 616 and N6 with 1'00 D

cyllar70' and near addition of-2.50D '

The most popular mcthod ot' detemlining ICL size invoh'es predicting sulcus diarneter u'i:: ::r:

frorlronoi rrfll,"'ti 'i'f',ite 
(wTw) djstance, rvhic-h can be measuled manually rvith callpers or 3L:":r ':::

I"",i"".. fit" O,frr.un,opography s,vstem lOLMastcrandAS-OCTLl9l'llowevcr'ithasbeenoL':::::::'
iir*" i-.." """"f",.t 

bctit'ec,, wtw ana sulcus diameter 120-22l Ultrasou'td biomicro'copl L3"1 ::-
il""" 

""rtar,"a'i'". "Liiury 
s,lcus diameter rneasutenrent and has becn sho*n to be mlrre ;'j_:: ' ::_

;;;r.;;;i;;;;'""r" [2i]. Reinstcin , ct al have rccentl,v evaiuated the uselulncss ofi r'n !r:g: :::: -:::
. gt/l r,frrcmi- ll. I hr;linl'. I Lr ri: a lL'ol lur rcc'rrr'c ' rIr'''o 'rr'ct'' Jil rcrer ('''r ""' '- - : '

ifr""i"i"irnif" t*;ru.,n-e ,ut.r" a''t"t"r in both horizontal and vertical a.\rs' Ir h3s t'er: i:.- : ' :::::
,i"i;":i;i::hr';';;i"rt-'u1.,'a'",,.t'"'t-g<'cotnoareJtorur'/nnr!r ':'r'r"r"' :i '' "-:'
iii;;**;'#ili;-;i",r...p".iar-,into*soitoriuICLs$,thlrrgehxetionrrr'rle\1"n"::::::'.:

AcD (mm)



rhar rntraonerati\c l.1 ahon ansle $as highly corrclated wifi Iotation oITICL in postoperativc peliod and

ii..i ,.taJ.i"a'irr"t ,.t i. pr,rrr." rt 'i r' i [,"i1irnum intraopelatile fixation anglc should be used to prevent

postoperatile rotation [2'1].

It is $,ell accepted that a rotiition il1 the cylinder axis ofmore tllan 30' is enougll to declease thc

nnricalellcct a]Id orr"e ag.lin achic\ e 100%, ofthe cylinder pouer[25 27]'HerewepresentcdacaseofToric

iii:f tooi""n"ort , o,ction ot 45 lionr rts original sulglcal position2 rvceks altcr sulgerl dlld 50o rotation

,inr: i,."ifr. 
"i..,rgir1. 

OLt'prlenr had a paithisrory:ofhaurna inhis right c]'e which $e thought could be

thc causc ofunpredicluble,r.isur"rnent ofACD and \\LW diametel' \Ue also planncd to exchange the Toric

iptii.,itL 
" 
l"ig- ai.neter Toric IPCL as smallcr Tot.ic IPCIL could bc the cause ol spontancous rotation'

BLrt as the measulemel'Its werc not vcry reliablc and larger diameter Toric IPCL could rotate again so alier

;f;,G ih.-;;.i; ;nct bcnelits oftoth tbc srLrgcries u,e planned for cleal lens extractioo and lol
implantation.

lpcl implantation has shorvn to be as ellective as LASIK and sur lace ablation 128 301. Although

toric Ipii is a iafe. effccrive and excellent alternati\,c in paticnts (ith m,vopic astig atism. rotation can

ol.ur 
"uith 

tin,. especially in post-trarLnatic cases Howe\'er. rotation caneasil-v be solvedby repositioning

ii'r" f*i" ipcr-. ri. chal,.ei of rotatior especially in post traunatic case should be borne in nrind and

explainedto thcpatie.tso as to avojd futurc conccrns olthe patient'
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Acute Myeloid Leukemia with Bilateral
Proptosis as the SoIe presenting Sign

Dr. Anju Kochar*, Dr Sarira \4aharia+*. Dr Nabab Ali Khai*:1.*
Depadmenr of Ophthalrnology,s.p.Mcdical College,Bikaner

Abstract
Acutemycloid leukenia(AML) accounts fornearly 159i, ofallleukemias inchildren . The leukcmic

ce11s can infiltrate any cxtramedullary site, trLmorous accumurchons [1thin sort tissues and bones being
labeled as granulocytic sarcomas. Granurocytic salcoma (GS) or extranedullary leukemic deposits is an
unusual rranifestation ofAML- accorrnting for about 3'l:o ofcases ofAML. Bilateral proptosis is fairry
common i,'' association q,ith acute and chronic l"vrrphatic lcukaemia, on the other hatd myelogenous
Ieukaemia rarelv give risc to proptosis. Hcre we present a mre case ol.lyear old male child presenting as
bilatcral proptosis q'ilh no olher nlanifestations of systcmic malignancy at presentation- Radiological
i11\'estigation. peripheral blood smeaL. bone marrow aspiration study rvas donc tbr coofirmation. The
purpose ofrcpofting such a rare entity is ro highrightAML as a rare but importanr diu'erential diagnosis of
bilatcr-al proptosisand emphasise thc importance ofperiphcral b lood smcar in its dragnosis.
KeywordstAcuretr{yeloidLeukaemia; proptosis. extrameduilarydeposits

Introduction-
Acutc leukenias ar.c the most comrron neoplasm seen ir tlie paediatric populatio.r. In ac.te myeloid

leukemia (AN{L).there is ploriferation or,,arignant clores of immature myeroid cells,which repraces the
boneruno*'andin'adesothertissuesofthebody.'primaryorbitarpresentalionwithoutanyevidenceof
systemic disease is onlv rarclyseen inacUte cl1ildhood Ieukcmia and ist_\jpicallydue to chloroma.

Methodology
This case reporthighlights atlpical pr-csentation ofAML in a paediatric patient. A four year ord mde

child presented in evc department on Nlarch 2017 with proptosis in both eJres with loq,grade l.ever since l0
days. On examination. the child rvas irr-itable ,1ean built weigling 7 kg and in severc agony . thcre was no
l),nphadenopathy and the vitals x,ere stable exccpt mild elevation in tempqaturc.

On ocular examination the patient had severe and irreduciblc a\ia I propto sis. rvhich was tcnder on
palpation ,there was rrarked fuliness ofboth orbirs.almost s),mmetrical with dilated vessels on upper eye
Iids rhcre *'as se\ere chemosis and comea was exposed and dry. (Figure 1). pup s werc sruSgish in reaction.
Pressures werc ele'atedin both eyes by digital ronornetry a[d moti]itvrvas cxtremerv rinited in aI

'|:!r:.rror. D.psrmerr of Ophlhrtmology.S pNlc.ticrt Collcre.Bikaner"?. c,.D ",'rne,t...up,1.,,r .tos..\ t\4e.tr.i r otr:e.8...rre..,., e.p,rJ.rg. torr- " \\.:$nt prot_essor DepanlncDr olO!hthatmotogy.s.pN{cdical tir ege.Bikancr



Then completc bloocl count wa-' done,TLC-4]'600 cellicuDrm Hb-Emgidl'ESR-100mnihr"MRI orbii

rcavcled lesiol jnvolvins supe or rectus laleral lcclus bilatcral laoirnal gland and the size ofthe lesion lrl

ghtorbitrr.as46xSTx22mmancllcftorbit]gx3lx201nnlandreportcdiymphomatouslesiod.]pseudi

tumouroforbits

Bascdo]ltheclitlicaltjndillgsandimagingstudylesults.thedifl.crentialdiagnosisinc]udedlyrrrphonra-

rnetastatic ncuroblastorna, and idiopathic orbital inflammation (infla matory pserrdotrnnor) and IeLrkaeDlia

\l,erc made.

dlrections of gaze. \1sual acuit)' could not

assessed since the child $'as uncoopcr-ative '

Fu[dus cxanination was not possiblc since

cornea rr as hazY
FiqlLre- I

Provisional diagnosis u'as bilateral orbital

celiulitjs was lnade ancl child rvas tefered to

paediahic hospital and was stafled bmad

spectrlrm antibiolics and anti-i111'lammatory

o_ rg- bul I rlc e \ ''s nL, rc'non'c rnJ pr 'p o':'

continucdto increase in the next few days'

Aiier rhis pcrfheralblood smetrr for cellmorpholog'v

\\'as made and revcaled mocieratel,v nised ihitc blood

cell cou11t \!ith a dillcrential cormt of 30'% segrnented

neutrofhils. 20%, lynphocytes. 6yo rnonoc-vtcs' 4-qo

promyeloc)tes, and 4olob1ast cells , rvhich was strongly

suggestive of lcukacmja. thrombocytopenia rvas found'

Follo!\'ing this peripheral blood picturc a confirrnatory

bone nmrro* aspiration and biopsy Nas perfomed and

bone marro* biopsy (Figure 2) sholving myeloid series

showing cvidcnce ol hypcrplasia t'ith prescnce of 40o"i'

bldst cel1.El1'throid se es showjng noirnal reaction

(MiE:40: 1) ancl diagnosis ofAML u'as nade'

Figure-2

Sincethe diagnosiswas confirmcdb"v PBS and B l\4 biop

sy.orbital tissuebiopsy was tbrcgone'



once the cliagnosis was estabrished paticnts u,ere r-efen-ed to oncorogist fbr ii,,her managenrent an.r .,erenotlbliouedup by us.

Discussion
AML accounts for appl oxinatcl),15'); ofall lcukcmias in children.,Leukemic cclls lnay infiltratc

any extramedullary site. (iranulocyric sarcoma is thought to originate in the bonc mano\\, and the cels are
believed to spread via the Have$ian canars to collect in the subpeiostcum anLr tbrm a soil tissue rnass..Thcy
more commonlv affect the skeletar systcm, commoniy the rigamcnts or periosteum. ln cases with head and
neck in'oh ement they commonry afl'ect the orbit or epidurar space r. 

These lurnors most conmonry afr.ect
the skull.orbit. paranasal sinuses, spine, ribs, sacrum and stemum. invoh,cment being relatcd to the active
hematopoeisis at thcse sites'. It can arso in'orvc the lynph mrdes, skin ancl kidncl . Thrs rumol can present
prior to, concomitantly or even durin-q remission of systcmjc leukemia'.The plescnce ol unilater.al and
bilatclal proptosis has been reporteci with AML.., . the diagoosis of such tunror can be cirallenging
especially $hen thcae al-e no signs of systcmic leukcmia. In the presencc of systemic malignancy, aperipheralblood smearor a bone marrou, biopsymayprovide useful clues to the dragnosrs.Children wirh bilareral proptosis sio,ld al*ays ur;".8;-._;.';" cvaluation and blood
investigations to ruie out not onryAML but othcr diseases as we, apad liom imaging studies because it is
difficulr to diffcrentiate infective condjtions a1ld othermaiignancies cr,en on CECTand MRI.

Peripheml srncar is an invaluable,non invasive.un expensivc,very reliable tool in diagnosing ofgrave systemic fo1m ofAML.II shows immature blast ccll\ \1rth r lrigh rotcl leLrkocyte count and r_elative
ncutropenia. Leukemic proptosis, ho\\,ever. ma], not always be associated with lcukocytosis or immature
cclls in the pcripheralsmear.

Doing a peripherar smear along with bone nrataorv aspirate and biopsy m ar patictts of AML
tt-rlc'trrSuirhpr.rproii.rnrhcpeoi.rrric.r!ei:.rhcr.<,orc.ju..iIrco.
Aruo.gh rrre, ,r c child \\ith th( suddcn onset of propiosis without any other svstemic findings, the
diagnosis of acutc leukelnia mustbe considere.l

Conclusion-
Granuloq,lic sarcorna is a rare cause of childhood proptosis.When child presenr with rapidly::r'* inq orbiral mass or orbilateral proptosis, AML should bc kept in mind in dlficrentiar diagrosis. For

'::l\ diagnosis of AML, radiologicar imaging. peripheral bJood smear aiong with bone rna.ow aspirate
': r'rr'i b'' perfbnacd in ali cases.rfthe diagnosis can be estabrish by a non invasive tcsr rike peripherar blood.:::'::.ttLl onL- aan a\.oid surgical intenention.

-1 : ::li,:i rhi: casc 10 increase thc arvarencss ofthe pediatricians and oncologists tegalding the unusLlal_ :- .:--::::rr:. !rilhji rare neoplasm.
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.. -:rel.Ihe paticnts understand that theil names and initials will not be published and due erlons r\ lll be
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EYE DROPS
Sodium Hyoluronote B.P 1 .8 mg
Sodium Perborole B.P O.O28%" w/v
As Preservolive

l

Dry eye ond oculor surfoce domoge,
due lo diseoses such os:
Superficiol Kerotitis
Siogren's Syndrome
Primory Dry Eye Syndrome
Post Eye Surgery- Cotoroct Remoyol or Losik.
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