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PENETRATING KERATOPLASTY

Henetrating keratoplasty is the surgical removal of diseased or arred cornea from the host and
replaced with full thickness Lored [rem the donor.

« win Hippe), in 1828, was tha tirst persor 1c successfuly perform a larmellar corneal graft in a
liurrizan

INDICATIONS

. [ U Y . R

Optical indications
1. Pwudopkakic or apakic bullaus keratapathy
2. Primary carnezl endotheliopathies- Fach: CHED,PPD
3 Comeadl ectas as- keratecanus, keratogloh:s
4 Congenital corngal opdcities- petars anomaly
S, Avquired caomeal scars  2ast traumatic, post nfectiowns, post viralkeratitis

f. |ailed grattscarneal dystrophies- rmacular cerngsl dystrophy, sehnyder coystalllae dystroply if
vis on detioratue:

Therapeutic Indications
Non healing intectious keratitis
©Irfuectioss ket s with perforatean
»  Pos: chemica- mjury with corneal me.t
Tectanic indlcotlons
+  To resonstruct ocular suriar= in rase of zornezl perforations

» Orstrengthen the corngd in cases ul corneal mels in corneal tunnirg



CONTRAINDICATIONS FOR THE LISE OF DONOR TISSUE FOR KERATQPLASTY

hs

15

1G.

17.
18,
19

20.

“
£ 3.

Death of unknown cause

Death from CHS disease of nnaown cause
Cient2frlr dacob Jisease

SSPE

Prozressive multitocal leucuerwephalopatiy
Congenital rubella

Heyes synd-ome

Active viral encephaliiis

Active septicaemia|baticienia,vivemia, fungemial

. Aclive vacterial ar funpal 2ndocardilis

act-ve virah hepalilis

. Rusbivs
. Aztive leukemiias

1. Awse dissemnarated lympanmas

Higk sisk foer HIV infucuon, HIY patients

HE=ATITIS G surfarg antigen positive dondrs
AEPATITIS C seropositrve

Gruler wmais- malignant melanoma, ret noblustuims
active intraccular infllannmaticn

Congenita ar acquived discrders of the eye Uhal would preclude a surcess{ub outeemc for the
intended use {e.g., » vanlva donol coineal srar for an intendad penetrating keratoplasty,
kerataconus, and kerarnglobns)

P Prerygiz o1 ethier supefind” Giorders oF the conjunctiva or curneal surface invglving the
vienlral ogtical area af the co-neal button

Prior intraocular ar anterior segment Srgery.

4. Refiactive caomeal procedures, 2.5, radial keratotorny, amellar nserds, et

h. Lazer photuablation surgery 15 allow.ed tc be used in cases of tertemc groftmg and posterior
lamehar procedures



c. Corneas from patients with anterior segment |f.g., cataract, intraoculars lens, plaucoma
filtraticn) swgery may be used f scieened by specular microsuopy and meel the Lye Bank's
endothelial standards

d. Lase” surgical procedur2s such a5 srpor laser raocculup asly ond relinal and panrelimal
photocoagulation do not necessanly praclude use for nenetrating keratoplasty but should be
cleared by the madical Direster

Specific exclusion criteria for children

Children meeting any nf the exclusionary cntera hsted anove far adules shauld not be accspted
as donors

Children brrn to mathers with HIY irfection or mothers who meet the behavlaral or laboratory
eatlusionary crituria ler adult doners

repardless nf their 41V status should ot be accepted as donass unless HIv infection can be
defnitely excluded inthe crild as follows:

Chitdran 218 manths nf 2age wha are Larn ta maothers e o at sk for 1Y infection, wha have
not been breast fed within the lust

12 months, and wshose HIV antibedy tests, physical examination, srd zeview of medical recods
Ju pel indwate evidence of HIY infectior can bk acrepted as donors

of molhers weth ur at nsl of HIY

infection wha have henn brgast fed witkin Lhe past 12 wenths shuuld not bue accepted as Junors
regardloss of theis HIV Sesls rusults

Reclpient considerations- preoperatllve evaluation

Pre exssting patholopy

1.visual petential assessment

Visu! acuily, pupillary reflexes, coexistent pathologies

2. Anteriar segment 2xEminatian:

+*

Site, densiy of conwual scar
Tear film stakilivy, dry eye
Corneal seual un

Qcular surface disorders

2re existng pathotogy



Pr¢ operative preparation
1. antiinfective ggants:
Topical 5% povidone iodine dreps hefore surgery
2. 10P cent-ol
Crutar cempressian- with Honans Bzllon- 30 mim hg for 20 min
Prenperative vannitol
3. Aresthesia: perihulhal block with lidazaine angd Bupivacdine
4. Pupil dilation;
&% p lovarpgine- ta redure lens damage
Pupil cilation- If planned ‘or rataract exsraction
Swrpical procedurs
Glnhe exposure:
= Apprapriate lid saeculuni- minimal pressure on globe
v Superior and inferior recti suture or
¢ Curnedl traztion st
Scleral fizat-an 1ing:
* Called FLERINGA RING Lo prevent globe collapse in aphax ¢ patients
 Sutured 3 drmm teom limbous
* Size 17 or 18 mm rings commonly used
Host rarnea marking
Y GQeometric axis- cenler of horizontal ang vertical diameter of carnea.
+ Opticalanis center af pupil - whch is slightly nasal
¢ wenter marked with gentian vicles

= asgined 8or 12 prore razhal marker - to aizd in placement of sutures for betler alignment anz
Symimseiny

IN EERATCOLONUS graft s kept deanterod according ta the situaticn of the cone.
Traphme sizing
trephine size depends on various faztors

*  Hust cornea size



Patholopy size

Rejection nsk

sizev6.5 mm- high astigmatisin,

and less endothelium transterrad whizh is less favcurable in endolhelial d-suases
Size>8.5 mm grafts- increase:d rick of PAS5 ane hence glaucoma

Increased niskef gralt rejectian- as clnse proxinity to himbus

HOST CORKEA DIAMETER:

11.5mm or es3- treplune Size 2.5 ar 7.75mm

I 12 S ur more- trephine size § 2% o6 8 Smme § Lhiosen

Donargraft of same siee d$ hos! size is considered in cases of keralocons in order te decrease
postwperalive Imyopia.

DONGOR TREPHINATION

Havng decided the size of the graft, the surgeen should remove the 4onor autton kefore
removing the host kutlon.

rermovec fram a whnle globe or moie commenly, from a corneoscleral button,

The corneoscleral button is plzced endathelial side g on a Tellon bluck and trephination is
parformed with disposable trephimes.

Donar hutzans trepaned lrum the postein® corneal surface are stightly smaller in diamator thas
Lutlens traphined from the antend suifave.

OVERSIZE DONOR BUTTON BY 0.256AM ?

The use of 3 0.25 rur aveesize in the denur counterarts the smaller graft siee produced by
endothelial trephrnstion, zrd produces fairly ecvivalunt matching of the donor and reclpient
L-uphinatian.

Creersazing by 0.5 mrr decreases the risk o° postoperalive glaucorna but ingreases the stee iess
of the graltand mynpia

Nonad hution —cealed with visca for optimal endothlial protectian or put in storaga meda until
needed

What is The |deal trephination.?

is one that produces a contral, uriform cut, with vertical v al:gned edges, while ava'tling
damage to the inliocdiar structires.

Trephinztion types:

a.lsuction -asasted trephines - Baren Hesshug, Hunna, and Krumeich treahination systerms.



D050 slaiching, handle-mounted srephines- Troutman Panch aad Solen “rezphing.

Trepnines

.‘H‘

Hagst cornea trephinatlon
= irregular trephinat'en ot the hast bed and daqor are
+ important factors in delenm ning tne dearee of postoperatese astizmatism
= Aimr ol recipient trephinaticnr is ta easare
+ round, regular, and well-centered recipient bed.
* The surgean ensures that the trephine is “eld perpendicular to the carnea and
+ cenlersd ever it using Lthe previously nar<ad center as a puide

+ The peripheral corneal ing betyseen the b ade and the limbus should be even 1a easure optimal
centeabion

* Incrder to stabilire the 2lobe. the duvistant crurts mild tractinn an the recti sasures and shalbtly
up ifts the giobe, while lhe surzeon may

furtwer zrzsp the limbas with 3 toothed forceps fur additianal — stability.
* The handie wilh attachad trephing is than gertly 1atated,

witna mild devsnwasd compressive force. The cernea is cut by

ma<ng smooth back-and-forth rotations of the trephine acguni

i7s axrig wh'le applyimg firm even pressuene.

v excessive downmvard pressare may result in cornvul distorticn, leading to ar undercut, sloping
trephmatian edge,

* Meantencr chamber iz entered in a <contrd [ed rmannar, using & shzrp blade hald zt an angle

o vincalastizis then nl-oduced to reform the anteriar chambur



« and to discourage prolapse of the iris, lens, and vitreaus. as the
rEmailing ¢ornga s axrised.
. Tne carmeal exciscn s taen rampleted witk comeal «x'ssars.

v Remnant tags of cormeal tissue or Desremers membrane are raretully tr irpirne] Flush with he
SCISSQIS.

»  Suction systems : have the advantage of being able ta retain thz position of the trephine durice,
trephinativn witheut undue dovinwards Compression.

Concamitant procedures
s gfter the host Button has been excised, relevany cnncamitanl
«  procedures, such as Lataract extraction, 10L mplantation,
. anlericr wilre<temy, or pupil reconstrechan
v Lysis of paripheral anlenior synechiaa,
v reconstruclion cf the wris and pupil iargin, and 1QL lens exchange are done
Suturing of donor ¢orneal tissue
s Aviscaslastic agent -5 2pplia into the anteror chamber as well as
-he edgus oF the recipient corneal hed just peinr ta placerment of
the danor nutten. so as to pratecs the endothulium of the doaer
rorned 9gdinstcentack with cther intraocular structures duriog
SUtunNrE.

. Uh'I]E, a (orneal gpatu]a_ Lhe dorer cornea i sCHaaed our flUﬂ'l tne T=tlon Lok c]"d ﬂ'afe:l ocvar
zhe host bedd.

« whln 3 donhle-toothec [urieps, the suaerior edge ol the danor
carnea is graspad and the neadle ot a 10-nylon sulwe is passed

radially thraugh the twa tips af this [oreeps

Placement of ¢cardinal sutures

+  Yhe primary fixaliun of (ke geaft is usually by four interrupred 10-0 nylon swwies, placed in the
four quadrants 20° apan.

+  The second suture al 6 0'clock Is particularly important as it determines the final position and
symmetric geometry of the danar cornea on tho




reciplent, and helps in mimimizing postoperative astigmatisen,

+  The remaining 3 and 9 ¢’clacs cardmal sutures are then plared.
*  The anterior Cvamber is refarmed with viscoelastic
v Suturing iz conbirued, 1Laking care ta @nsure even and radial distribution
cf the sutures
Suturing techniques
1. Iaterrupted sutures

2. Continuuug { running surures;

. tarque

*  Anti torque

' Netorque
3. {amtbinad

Continuous and interrunsed

suture matenals
* 100 monehlament nyton 2oo0d tensile strergth | law t.ssus reactivity
+ 1u-Y or 1.0 palyprapylene- far rontinuows suture
Interrupted sutures
Advantagern
© Alows seloctee remowal of 2ach suiure
v Tight clpsare nf the wannd
*  Disadvartages more inflarmation and vasculansation Decause of more knots
Indications
v ascularisatien in hest corneal bed
+ Kwltipte faited gratts
» Inflamrnatory conditions

v 2aediatig grafis and therapeutic prafts



Continuous suturing
Advantagzes:
Easy of placement and removal
Frnable adjusting suturs tension tw control astigmatiso in warly pustop pericd
Disadvanlapges
1.1 Ta be dore maticalausly- singte icregular bite can cause severo astigimalism
2., evenf o single loop of the suture shauldl
break, t2ar thraugh, or .ocsen, it is not unusual to find thal several
acjarenl loops also loasen, leading 1o significant waund
irregularity ard astipmatizm. or even wound celiscence that requires surgiial — reoar

Single continudus suture

Doutle eann ng cortinuous sutude
'+ Nauble running continnaus sutures are ysed
*  when the hest bed s unifermty thicl and avascular, and tne
waund i expacted to heal evenly. such as in keratacorus ar
bullous keratupathy.

«  Targue effect Induced y first sutuse s comnteracted by tne other



* Two Z0-Dprelene or one 10-Q prolene and one polysrapylene can he used

Combinad interrupted and continuous

One af the moest commanly wtilizeu suture patterns
mcludes 12 interrupted sutures and 3 12 bite

continuous sunning suture (CS), allhieugh eight intareupled
sutures and a 16-bite conlinacus runriag sute

is also commonly vmployed .

After placement of the four cardinal mterrupted sutures,
eight additional interrupted sutures a:e plared with

140 nylen suture After Lhe suturaes are limmed and

the knovs are buriad, 1he €S is completed

Torgue
*  Torque,

here radia’ bites are equichstunt between cach of the inte L pled sutures



Antitorque technique
+ Here tha apex of each bite m the donor cormed farms anisoscetes irlangle

with eachinterrupted suture



Suture depth

-

shou.d be passed deeply inlo e stroma &t an eqnivales: deplh
far hath denor and ecip ent to allnw accurate anterior—postenior
donar—recipient appasition.

Deep stramal kites are yaken at ~80-90% depth, with care taken nat to pehelrate Descemets
laver, which would contribule 10 wound leak &t th= end of the aperation.

Sitares 1aken equidistany <1.25rym on Bath sides
Extrz care should be taken Lo prevent uader- ar averriding of the greft
Al knats should be buried at the denor side.

particularly important that e donor and recipent edges aie

alignea pruperly ard that ngither an nverritle nor an uncerade

Pocr apprsition can interluic wilh reepithehalization ot

the graft and may lcad to pastoperative astigmalisim.

an nyranperative keratascope woeuld ad i distributing the tension

nf the arafl by adjusting the tightaess al sutures, thereby

ruclucng postoperative astigmatism.

AC REFORMATION

&t the end of the procedure, the ainuerior charl:er shauld be
reformed wilh viscoeiastic suostance or saline solution.
1ne wenung is than checked for winer ightness with a dry sponge.

The surgery 15 campleted] with subconjunc:ival njections of antinetics zrd steroids.

Pustoperative Imnanagement

During tha pesteperalive poncd, atiention should be focused on

Lhe clasity of the graft,
integrily of the wound an<l surures,
status of tne ocular surface,
Amouns of antoer.cr chamber activity,
IOP {increased- d/t inflamnration, retained visto or pre exisbing glaucamal

thz presence of siens uf infectivn or rescchon



Topical treatment
1.1 Broad spectrum anlibivtic-tew vieeks
2.1 Steroids- 1% predacetate or i 13 dexamethasonre eye drops 2-3 hourly to contrel inflammmation
»  Cantinued Eo’ 12 manths — 04 Iow dose slereids 7o orevent resection,
«  follovi up- |0OP monitonng, cataracious changes
3.) Lubnicaling eye drops:
to provect the graft and enhance epithelial heaing.

4.1 tapital antiglautoma medicatiors if P is high.

Immunosuppression for bighrisk grafts
+  Espevidlly in repeal 2rafts
« rpanferticns
+  PREDNISDLONE:
1mg/kasday tapered nver 3 voeks
»  Cyclosporin A:
» nitial dose- 4 5mog/kefoay with maintarence dose of 200-250mcg/ml
»  Ocuter side eftect : mitd emtheliopathy
= hystemic: nypertensian, neplirgtadicity
Suture removal
= Interrupted sutures - can o¢ remnved belore £6-12 months
v Combmed interrupted- at strep nerichan- at 3 menlng
«  Continuous silures atter 2 year
v Lowse, vascularised suturss an be removed
= Rlways sulure resnoved froimn recinient side

«  Care laken not to pull the knot though the gratt host junction
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1 ANSWER ALL THE QUESTIONS

1. Keratoplasty means remuval of disvased
s

ar Curueit /

b) Conjunctiva
) Nelera

dy Iris

ta

Tectomic Liclicntions mcludes
a) Perforated vorneal pleer {0

B Svarved carned

¢ Keratoconus

) LCoxmetic reesons
3. Suturipy teachigues imsloeles

a} Continous sutures

1) Interrupted sutores

oy Cantinous & [nterupted suiures

i) Al af the abosu " -
4. Ixesumane is pluged

ay 12" clack Position "
by & <loch position

¢) W'elock position

dp X clock pasition
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5. Mpstimporlan suture which determings the symmeticgeornieiry ks at
A) 127 clotk
hy 6" clock \./’/
) ¥clock
4y 9" clock position
6. Carpeal Suturing is (one with

n 2-h-silk

b1 SeN-vicnyl
/

,/
¢y 10 4P-nylon Lo

) 6-0-catgut
2. Corneal sotures at pluved at depth of
ap  S0'% of covnea
fiy 6% L
vy 1%
iy -9 uf corncil thickness
8, Optical Indicatinas includes
€y PBK
Iy Keratoconus
¢} CHED
dy Al afabove \.//J
Q. Contraimlications for duser eoroes includes
A Raliies
h) KSPE
¢y Hepatitis

) Allotabove e
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10. Penctrating heratoplasty invelves replacement nf
a) S cornea

by Corneal ¢ndnthelinm

o
7

¢) Whule cornea L
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