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lntroduction

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

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

able-to see out' This idea lirst

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

French Rcvolutjon ( l llth century) t' 'r

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

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

tlo*pio.tr. wr1 
" "onventional 

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

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

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

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

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

prociedure is doneby Ophthalmologists, ottcn on an outpatienl basis'

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

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

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

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

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

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

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

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

film status.

T1 pes/Designs of Keraloprosl hesis

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

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

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

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

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

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

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

tie Kpro which cleterminesihe qpe olthe prosthesis ltcouldbeclassifiedas:

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

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

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



f
I

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

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

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

. Ste\,ens .Johtson Slndrorne

. Ocular(-icatlicialPcrnphlgoid(Stagcs3&-+)

. Chemical Injlr)

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

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

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

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

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

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

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

t-
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\." i
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Boston Keratoprosthesis
l he Boston T)pe I Keraloprosthesis is clllrentlY thc lnost commonly used kelatoprosthcsis der l:: _'

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

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



Osteo-odonto KcratoProsthesis

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

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

e\pericnce consisting of:-

Stage I

. Prepalationof globelvith bucaal mLlcousmembrane gral't

. Prcpalation ofOstcoodonto acrylic lamina (OOAL)

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

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

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

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

StageII

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

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

optical cylillderprotrLtding through aholc in the nrucosa-

Chirita (AlphaCor) Prosthesis

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

donor pe11etrating kelatoplast-v (PKP).

Design

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

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

optic core ofgcl PHE\4 A.

Surgical Procedure

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

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

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

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

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



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

Pintucci Keratoprosthesis

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

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

and glaucoma, cataract and vitreoretinal surgery.

Dtrign

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

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

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

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

patentpending).

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

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

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

Complications

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

occur.

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

. PostoperativeUveitis can leadto the lbllo$'ing:

o RctroprostheticMembrane

o Vitreous Opacilies

. Retinal Detaclxnent

o MacularOedema

o Epiretiral Membranc etc.

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

. Inl'ection Endophthalmitis 1lowrare.

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

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

antibiotics oiby antinor laser surgery.

What next?

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

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



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

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

.r: i.i. lrhiie ar rhe same time bccornc biointcgratccl u.ith the ocul& rissue. In sliofi. the pcrfect
.:-::.rrL,rhi:isis\ettobediscoYcrcd,althoughever)dalthegoalgetscloserandcloscr-.
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