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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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I ig 4.Healed corn(il l:rceraiion lor RG P conlacl len. lilting.

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).

bodies (Prc op)
bodies (Post op)
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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-



lar
..i

Llsr

i..i

r3i_-r : -

iuP: a:

ioal i::"
toi:I
I.r_-:r

te',!:::i
e N--!
ia.rt.a "r

. -. 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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ker.rtoplas( for kcrat;conus.
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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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