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Welcometo CORNEA2002b a celebratory event to mark 50 n

yearsof eye bankingn the United KingdomThe Corneal

GraftingAct 1952 a private citizensbill wasa reactionto the 2°TA
lack of legislationto permit donationof tissuefor ( )
transplantationSeveral newspaer articlesin nationalandlocal N4 L¥

newspaers raisedpublicavarenessandhighlightedhe needfor
appropriate legislationSincethen,eye bankinghasbecome
organisedn the UK andoperatesunderthe authority and
suppot of UK TransplantSuppotive organizationdike the
EulopeanEye BankAssociationandthe Eye BankAssociationof
Americahare madetremendouscontributionsto eye bankingon
respectie sidesof the Atlantic andworldwide.

We have a very tight andpacled programwhich,in addition to
providingus with insightinto eye bankingnstitutions,will also
includecurrent andcontroversialtopicsin Cornea.Ocular
surfacediseasehasmadetremendougprogresswith a variety of
availableprocedues andtechniquedrom Keratolimbalallografts
throughto ex-vivo stemcell expansiorandamnioticmembrane
With improved techniqueslamellarsurgery hasseena
resurgencewith a variety of techniquesavailableto accomplish
the samegoal.Deeplamellarendoleratoplastyis a novel
approachfor endothelialreplacementhat will certainly be part
of the armamenteriumin the future. Paediatricapplicationsare
animportant andvital areaWhen all elsefailskeratoprosthesis
is anoption andagainseveral methodswill be discussed.

Refractie surgely continuesto develop with applicationsin
ametiopic eyesfollowing keratoplastyWavefront is currently in
voguewith its own languag@ndnomenclatue holdsmuch
promiseWhile the majority of procedulesinvolve the cornea,
intraocularand combinedtechniquesare becomingmore
acceptableandwill alsobe discussed.

Finalj, on behalfof the cornealcomrmunity; | wishto expressmy
tremendougyratitudeto speakrs who have taken the time to
contribute and participatein this Conference Mary hae
travelled long distancesat their own expenseandwe are very
grateful A personalthanksto David Patonwho will be speaking
at the celebratoly dinnet

Thankyou againfor celebratingwith usand| hopeyou hase an

enjoyableandhighy educationatonfrence
. fﬁ
7 -



I ARNAD
L/ \LJ/\I\

ustomCornea Wavefront System

LIA\ DIA\ RV' Sl ° n

Excimer Laser System

SKBI:

Microkeratome

O\ LASIK procedure requires absolute precision of laser
energy delivery. Eye movements are impossible to control
andthevalue of radar tracking syssemisrealised in the

excellence of the results from the LADARvision® system. Alcon Laboratories (U.K.) Ltd,
The ability of LADARVvision* to respond to the need to cover Pentagon Park, Boundary Way,
the peak scotopic pupil makes a significant impact on Hemel Hemptstead, Hertfordshire HP2 7UD.
diminishing the prospect of night vision problems O Tel: 01442 341314
Fax: 01442 341200

Emanuel Rosen, BSc, MD, FRCSE, FRCOphth www.alconlabs.com
Manchester, United Kingdom E-mail: ian.hutchinson@alconlabs.com

Alcon



SPEAKERS & MODERATORS

W Jhn Armitage, PhD,

ProfessorialReseach Fellow in TissueBiology andTransplantation,
Director of TissueBankingDivisionof Ophthalmology,

Uniwersity of Bristol, UK.

Micha' | Assouline, MD, PhD,

OphthalmicSurgeon,

Practicieriitulaire, FondationOphtalmologiqueA de Rothschild,
ParisFrance

Michael W Belin, MD, FACS,

Professorof Ophthalmolog;,

Director B Cornea& Refractie Surgey,
CorneaConsultantsof Albary, New York, USA.

Yean-Yaw Choong, MBBS(Mal), FRCS(Ed),
Mmed(S@ore), AM(Mal),
ConsultantOphthalmicSurgeonSri Kota Refractie &

Eye Centre, Malgsia.

VisitingCorneaSurgeorto HospitalKualaLumpurMalgsia.

Charles ClaouZ, MA(Cantab), MD, DO, FRCS, FRCOphth,
ConsultantOphthalmicSurgeon

specializingn CornealandRefractie Surgey,

Consultantat Whipps CrossUniwersity Hospital,London,UK.
MedicalDirector at OptimEyes LaserConsultant UK.

Patrick Condon, FRCS, FRCOphth,
ConsultantOphthalmicSurgeon,
Waterford Eye Clinic, Ireland.

John Dart, MA, DM, FRCS, FRCOphth,
ConsultantOphthalmologist,

Corneal ExternalDiseaseand CataractSewices,
MoorfieldsEye Hospital UK.

Sheraz M Daya, MD, FACP, FACS, FRCS(Ed),
Director and ConsultantOphthalmicSurgeon,
Corneo-PlastidJnit andEye Bank,
QueenVictoria Hospital EastGrinstead UK.

Deepinder K Dhaliwal, MD,
Chiefof Refractie Surgey andAssistantProfessorin the Depatment
of Ophthalmolog, Uniersity of PittsburghSchoolof Medicing USA.

Claes H Dohlman, MD, PhD,
Professorof Ophthalmolog,
Harvard MedicalSchoolBoston,USA.

Harminder S Dua, MBBS,DO, DO(Lond), MS, MNAMS, FRCS,
FRCOphth, MD, PhD,

Chair and Professorof Ophthalmolog, University of Nottingham UK.
Headof the Divisionof Ophthalmoloy andVisualSciencedJK.

Marcela Espinosa, MD,
Co-Director of Reseach,Centre for SightEastGrinstead UK.

Celia R Hicks, BA, MB Bchir, MA, FRCOphth,

Reseath SurgeorandClinicalTrial Co-ordinator,

Artificial CorneaProgrammeLionsEye Institute,
ClinicalProgrammeManageArgus BiomedicalPerth, Australia.

Edward JHolland, MD,

Professorof ClinicalOphthalmolog,

Uniwersity of CincinnatiUSA.

Director, CorneaSewicesCincinnatiEye Institute.

S Elizabeth James, PhD,
SeniorScientistWound HealingGroup,
BlondMcIndoeCentre, QueenVictoria Hospital EastGrinstead UK.

Stephen S Lane, MD,
ClinicalProfessorof Ophthalmolog,
Uniwersity of MinnesotalJSA.

Frank Larkin, MD, MRCPI, FRCOphth,
ConsultantOphthalmicSurgeonMoorfieldsEye Hospital

& Honorary SeniorReseach Fellow, Institute of Ophthalmolog,
London,UK.

Christopher Liu, FRCOphth,
ConsultantOphthalmicSurgeon,
SussexEye Hospital Brighton,UK.

Luca llari, MD,
ConsultantOphthalmicSurgeonUK.

Mark JMannis, MD, FACS,

Director: Cornea,ExternalDiseaseand Refractie Surgey,
Vice-ChairDepattment of Ophthalmolog,

Uniwersity of Calibrnia,Davis,USA.

Jesos Merayo-Lloves, MD,
ConsultantOphthalmologist,
IOBA, Uniwersity of Valladolid Spain.

Erik L Mertens, MD,
Director and OphthalmicSurgeon,
Antwerp Eye Centre, Belgium.

Kanwal Nischal, FRCS, FRCOphth,
ConsultantOphthalmicSurgeonGreat Ormond St Hospitalfor Children,
FellowshipTrainingDirector,

Honorary SeniorLecturer, Institute for Child Health,London,UK.

Michael O (eeffe, FRCS,

NewmanClinicalReseach Professorof PaediatridOphthalmolog,
ConsultantOphthalmicSurgeon,

Specialisin Paediatric& Refractie Surgey,

Uniwersity CollegeDublin,Ireland.

Patricia Aiken O® eill
Presidentand CEQ,
Eye BankAssociationof America,USA.

Jmes O ®eilly, FRCOphth,

Fellow in Cornea,

Corneo PlasticUnit & Eye BankQueenVictoria Hospital,
EastGrinstead UK.

Louis E Probst, MD,
MedicalDirector, TLCVisionInc.,
USA.

Chad K Rostron, MBBS, DO, FRCS, FRCOphth,
ConsultantOphthalmicSurgeorat MoorfieldsEye Depaitment,
St.George€Hospital London

Honorary SeniorLecturer andDirector of the KeratecEye Bank,
St.George€HospitalMedicalSchool London,UK.

Gary S Schwartz, MD,

Comprehensie OphthalmologistAssociatedEye Care,
SaintPaulMN, USA.

ClinicalAssistantProfessor University of MinnesotaSA.

Julian D Stevens, MRCP, FRCS, FRCOphth, DO,
ConsultantOphthalmicSurgeon,
MoorfieldsEye Hospital,London,UK.

Mark A Terry, MD,
Director, Corneal Sevices Devers Eye Institute,
Portland,Oregn, USA.

Andrew B Tullo, MD, FRCOphth,
ConsultantOphthalmicSurgeorandHonorary SeniorLecturer,
ManchesteRoyal Eye Hospital UK.

David Verdier, MD

AssociateClinicalProfessor

MichiganStateUniversity Collegeof HumanMedicing
Grand Rgids,MichiganUSA.

OttoWolter, MD,
ArubalLaserRefractie Institute,
Aruba,Dutch Caribbean.

Nada Al-Yousuf, MD, FRCSEd,
ConsultantOphthalmologist,

Ophthalmoloy Department,
SalmaniydedicalComplex,Kingdomof Bahrain.

Zbigniew F Zag—ski, MD,
Professorof Ophthalmolog,
TadeuszChair of Ophthalmolog,
MedicalUniwersity of Lublin,Poland.



THE CORNEAL TRANSPLANT NETWORK IN THE UK

W Jhn Armitage, PhD, University of Bristol, UK

In the early 1980s,there were still only two eye
banksin the UK at,respectiely, the QueenVictoria
Hospital in East Grinstead and Moorfields Eye
Hospital, London. Elsevhere in the UK, surgeons
typicaly had to rely on local eye donors, which
resultedin longwaitingtimesfor patientsgraftshas-
ingto be donewithin a matter of hours of donation,
andsignificantvastageof tissue

In 1983,O0UKIransplant@®he NHS organ matching
and distribution service launcheda nationaldistri-
bution service for ocular tissue The great majority
of corneaswere suppliedas whole eyes in moist
chambersand were moved directly between donor
andrecipienthospitalsThis servicewasenhancedn
1986 with the introduction of organculture by the
Bristol Eye Bank,which increasedcorneal storage

time from 2-4 days (in M-K medium)to 28 days.

The ManchesterEye Bankopenedtwo years later
andbecaméully integratedinto this servicein 1989.
Corneal transplantationwhich for mary surgeons
had by necessitybeen an emergencyout-of-hours
operation, was now an electie procedue with
corneas being supplied for named patients for
scheduledyrafts Corneaswere alsoalays available
for emergencyraftsandthe chanceof obtainingtis-
sue-matchedyraftswasgreatly facilitated.

Sinceits inception this service hassuppliedcorneas
for more than 30,000transplantsThe corneasare
contributed from donors in hospitalsthroughout
the UK, but the principalcontributors are the other
UK eye banks,at East Grinstead, Norwich and

Moorfields, as well as Liverpool and Newcastle
which are supported under the Nationa Eye
Retrieval SchemeAll corneal grafts are now fol-
lowed for five years through the Ocular Tissue
Transplanfudit run by UK Transplanendthe Royal
Collegeof OphthalmologistsStudiesin Bristol Eye
Bank and clinical follow-up studies through UK
Transplanhae demonstratedhe reliabilityandeffi-
cacyof organ-cultued cornealgrafts.

This corneal transplantnetwork relies on a high
degee of cooperation betwen donor hospitalghe
eye banksJK Transplan@andcornealtransplantsur-
geonsThe proliferation of smalleye bankshasbeen
aoided and patients throughout the NHS have
proper andfair accesdo oculartissuewhenerer it
is neededfor their treatment.

THE EUROPEAN EYE BANK ASSOCIATION

Andrew B Tullo, MD, FRCOphth, Manchester Royal Eye Hospital, UK

The EuopeanEye BankAssociationEER\) first met
in 1988 when a handfulof people got together in
Denmark.Sincethen there hare beenanrual meet-
ings in mary different countries and each year a

Directory is publishedgivingactivitylevelsandtech-
niquesusedby over 70 banksin over 20 countries.
The organizatiorcannow claimto speakwith some
authority on eye bankingin Euope at a time when

governmentsrequire higher standads and tighter
regulationThe EER\ is a scientificgroup which can
inform memberbankson how to respondto these
requirments.

MICROBIOLOGICAL AND MEDICALTHERAPEUTIC INFLUENCES

John Dart, MA, DM, FRCS, FRCOphth, Moorfields Eye Hospital, UK

Penetrating keratoplasty has remained a remarkably
stable technique since the introduction of eye bank-
ing, nylon sutures and topica steroid therapy over
30 years ago. It is possible that the technique will
become largely obsolete, giving way to anterior and
posterior lamellar keratoplasty for many indica
tions, except for situations in which there is ather-
gpeutic role or full thickness corneal pathology.

Sowhat haschangedover the last2 or 3 decades
and what ma/ changein future? The thergpeutic
indicationshave beenreducedjn specialistentres,
by better techniquedor managinghe situationsfor
which it hasbeenneededin the past:severe infec-
tion andcornealmeltingdisorders.However the fol-
lowing techniqueshare helpedmanagehese situa-
tions: systemic immunosuppession when topical

thergpy is inadequateto control the inflammatoy
responseglueingiechniqueso maintainthe anteri-
or chamberafter perforationsandpermit control of
the precipitatingproblem bebre surger, viscode-
laminationof adheent iris, lensand cornea,at the
time of surgew, and the use of tissueplasminogen
activator at the end of the procedure or within 10
days of surger, to degradefibrin and potentialy
reducethe prevalenceof iris/lens/corneasynechiae
in the post-operatie period. The development of
the quinoloneantibioticsboth systemicayl andtop-
icaly hasleadto simplermanagemenf acuteinfec-
tions with lesstoxicity thanwith the aminogycoside
and cephalosporincombinationtherapy. Intravitreal
antibioticprophylaxisandtreatmentis now amatter
of coursewhere indicatedrather thananoccasional
technique

In the post-operatie period the availabilityof non-
preseved topical thergpy, modern thergpeutic con-
tact lenses with good oxygen permeability and
serum drops for persistent epithelial delect have
beenhelpfulin highrisk casesTherisksof recurent
diseaseafter graft surgery for Herpes stromal ker-
atitis have beenreducedby the useof effective oral
antiviralprophylaxis.

The downsideof highrisk theragpeutic keratoplasty
hasbeento leadto the new infectious processof
infectious crystalline keratopatly. Creutzgld-Jacob
diseaseis potentialy transmissibleby keratoplasty
and this has becomea major influenceon donor
selectionandgraftinstrumentationin the UK.

PENETRATING KERATOPLASTY INDICATIONSAT EAST GRINSTEAD
OVER 10YEAR PERIOD 1990-1999

NadaAl-Yousuf, MD, FRCS(Ed), Salmaniya Medical Complex, Kingdom of Bahrain

Background/aims

To determinethe indicationsfor penetratingkerato-
plasty(PK) in a specialisteferral centre for over a
10 year period,andto compae the current series
with a previous study performed in the sameinsti-
tution over a 20 year period.

Methods

Retrospectiely, records of all patientswho under-
went PK at the CorneoplasticUnit and Eye Bank,
EastGrinstead,a tertiary referral centre, between
1990and 1999 were reviewed. Of the 1096 proce-
dures performed in this period, 784 records were
availablefor evaluation(72%.

Results

Regrafting was the most common indication,
accountindor 41%of all casesKeratocoruswasthe
secondmost commonindication(15%, followed by
Fuch€endotheliabystrophy (9%), pseudophakibul-

louskeratopatty, (899, andviral keratitis (6%9. Other

corneal dystrophies, aphakic bullous keratopatty

(ABK), injuries,interstitial keratitis (IK) and ulcera-
tive keratitis accountedfor most of the remaining
cases.

Viral keratitis,asan indicationfor PK,showved a sta-
tisticaly significantlecreasingrend usingregression
anaysis (p<0.005).Among the regraft subgoup,

Herpesinfectionaccountedor the majority of cases
(n=68,21% followed by cornealdystrophies(n=49,
15%, cornealedema(n=47,14.6%, injuries (n=44,
13.7%, and keratocorus (n=41, 13%. The most

common causefor graft failure in regraftsubgoup

was endothelialfailue (n=134,41.7% followed by

endothelialrejection (n=53,16.5%. Primaly failure

accountedfor 2.1%of all causeof graft failure in

regrafts. All cases of primary failure occurred

between1990and1994.

Comparingour serieswith that previousy reported
from our institution between 1971 and 1990,
regraftingvasthe commonestindicationandidenti-
cal at 41%in both series Keratocorus was almost
similarin proportion in both seriesFuchsdystrophy
and PBK were significanyl higher in the current
series as compaed with the previous. (p<0.005).
Herpes infection, ABK, and IK were significanyl
higherin the previousseries(p<0.005).

Conclusion

Regraftingemainghe most commonindicationfol-
lowed by keratocorus.Graftingfor Herpes Simplex
hasdecreasedsignificanyl which may be asa result
of improved therapeutic measues available and
adoptinga consewvative approach.No casesof pri-
matry failure were noted after 1994 which suggests
animprovementin eye bankingmethods.



POST-OPERATIVE COMPLICATIONS FOLLOWING
PENETRATING KERATOPLASTY

David D Verdier, MD,

Michigan State University College of Human Medicine, USA

An overview of post-operatie complicationsfol-
lowing PenetratingKeratoplastywill highlightmpor-
tant and sometimes overlooked complications.

Topicswill includerecognitionof subepithelialnfil-
tratesasaform of rejectionprompt removalof bro-
ken or eroding sutures; aggessie use of punctal

occlusionfor surfacehealingproblems;and discus-
sion of traumaticruptured globein PK eyes.

DIAGNOSISAND STAGING OF LIMBAL STEM CELL DEFICIENCY

Gary S Schwartz, MD,
University of Minnesota, USA

1. A stableocularsurfaceis dependentupon:
a. Healtty conjunctiva

b. Healtty cornea
i. Endothelium
ii. Epithelialimbalstemcells

c. Structuraly normaladnexa

2. Limbalstemcell deficiency
a. Abnormalcells
i. Aniridia
ii. Cornealintraepithelianeoplasia

b. Decreasednumberof cells
i. Trauma
1. latrogenic
2. Thermal
3. Alkali/acid
4. ContactLens

ii. Inflammation
1. Stevens-6hnsonSyndome
2. Ocular cicatricialpemphigid
3. Atopic disease
4. Acid/alkaliinjury

3. Stagingystem

a. Amount of limbalstemcell lost
i. Stagd:Lessthan50%Iloss
ii. Stagdl:Greaterthan50%Iloss

b. Condition of conjunctiva
i. Gradea:normal
1. Aniridia
2. latrogeniclimbalstemcell deficiency
ii. Gradeb:abnormalbut quiet
1. Old alkaliinjury
iii. Gracec:inflamed
1. Recentalkaliinjury
2. Sterens-6hnsonSyndome

SELECTION OFTHEAPPROPRIATE STEM CELL TRANSPLANT PROCEDURE

Edward JHolland, MD, University of Cincinnati, USA

The managemenbf severe ocular surfacedisease
haschangedirasticaly over the lastquater centu-
ry. Previousy, patients with severe ocular surface
diseasehad a very poor prognosisThe available
techniquesfor visualrehabilitationincludedkerato-
plasty tarsomraphatty, or presewed artificial tears.
The outcomes of keratoplastyin this setting was
uniformly poor dueto the recurenceof ocularsur-
facefailure in the donor cornea.

The current surgical approach to managesevere

ocular surfacediseaseis epithelialtransplantation.

These procedues aim at replacingabnormalcon-

junctiva and/or limbal stem cells.The procedures
vary basedon the source of donor tissuewhether it
is self,cadaer, or livingrelative.The proceduesalso
vary basedon the tissues transplanted.Sources
includeconjunctivalimbusor cornea.

A variety of procedures hare beendescribedin the
literature. Mary of these procedures vary slighty
however there are five basicoperations available
These procedures include conjunctival autograft,
conjunctivalimbalautograftjivingrelatedconjuncti-
val allograft, keratolimbal allograft, and amniotic
membranetransplantation.

The techniqueof ocular surfacetransplantatiorhas
beenbuilt on the scientificfindingof the anatony of
the ocular surface Significantprogress has been
madeover the last2 decadesmprovingthe progno-
sisfor thesepatientsHowever severe challengestill
faceus.Theseincludeimprovingthe successate of
ocularsurfacetransplantatiorwhichvariesfrom fifty
to seventy percent, reducingthe risk of rejection
which is the major causeof stem cell failure, devel-
oping saér immunosuppession protocols for the
patientsand finaly, further developmentof ex-viwo
expansiortechniques.
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CLINICAL APPLICATION AND SURVIVAL OF EX-VIVO EXPANDED
LIMBAL EPITHELIAL ALLOGRAFTS

S Elizabeth James?, dustin Sharpet, Caryn Brown?, Keith Wood?*, Robin Martin', Osama Giledi?, James O ®eilly?
and Sheraz Daya?*, Blond Mclndoe Research Centre?,Corneo-Plastic Unit? and Eye Banks,
Queen Victoria Hospital, East Grinstead, Sussex, UK

Purpose

Patients with persistent limba deficiencies are
unableto maintaina stablecornealsurfaceand suf-
fer severe visualdifficulties Sheetsof cultured allo-
geneiccornealepithelium prepaed from limbaltis-
sue may helpto repairthesedefects.

Methods

Biopsiesof limbal tissug 1-2mnt, removed from

cadaeric eyes,or a livingrelative (1 patient),were

trypsinized and cultured to produce sheets of

cornealepitheliumwhich were gppliedto debrided

eyesandcovered with amnioticmembraneSamples
of all tissuesusedon eachpatient®eye were col-

lected and subjectedto PCR Shott TandemRepeat
(STR)DNA fingerprintingat 3 unlinled autosomal
loci to monitor the fate of the cultured cells.

Results
Ten patientswere studied Eachpatientreceived cul-
turedlimbalallograftsandtheir clinicalrecovery was
followed over 3 B 3, years (1st cohort), 1%, - 2
years(2nd cohort) and4 - 9 months(3rd cohort).
All eyes (all cohorts) re-epithelialized
limbalbarier to conjunctivainvasionrestored
(first 2 cohorts)
Decreasedvascularizatioin all cases
Decreasednflammationin all cases
2 of 3 surfacesstableat 1 year (1st cohort)
2 of 3 surfacesstableat 1 year (2nd cohort)
No rejection(early daysfor 3rd cohort)
Improved comfbrt in all cases
Firstfour patientshave receied subsequentorneal
graftsto restore vision.In 3 of 4 casesimmunohis-
tochemistry of the removed cornealbutton revealed

awell-developedcornealepitheliumPCRSTRgeno-
typing of the removed tissue showed that the
cornealsurfaceso longer containedcellsfrom the
cultured sheetsput cellsof the patients@wn geno-
type. DNA isolatedfrom surfaceimpressionstaken
from other graftedpatientsat or beyond 4 months
post graft, confirmed this findingbut did shaw the
presenceof donor cells8 10 weekspost graft.

Conclusions:

Cultured corneal epithelialallograftswere able to
contribute to the repair of corneal surfacesprevi-
ousl demonstratingorolongedandcompletelimbal
deficiencyThese results suggestthat the cultured
donor cellsdid not persiston the repaied corneal
surfacebut may hae contributedto the restoration
of the patients®wn limbalfunction.

THEAMNIOTIC MEMBRANE IN OPHTHALMOLOGY

Harminder S Dua, MBBS, DO, DO(Lond), MS, MNAMS, FRCS, FRCOphth, MD, PhD,
University of Nottingham, UK

The amniotic membraneis now beingusedexten-
sively in ophthalmicpractice The exact mechanism
of actionis not definitely known. Someof its bene-

ficialeflectsare attributed to the numerusOfactorsO

that it containshowever, it is not yet clearwhether
these moleculessurvive the processingpresewa-
tion and storage techniquesemploed. The mem-
brane is believed to inhibit scaring, inflammation
andangiogenesikasanti microbial efects andpro-

vides a substrate for epithelial cell growth and
attachmentboth in vivo andin vitro for later trans-
plantationon to the ocularsurface

Ophthamic indications include ocular surface

reconstruction in stem cell deficiency;persistent
epithelial defects; conjunctivalreconstruction,and
bullouskeratopatly. Its useis alsorecommendedn
glaucoma,oculoplastic and refractive surges. In
theseindicationsit canbe usedasa patch,wherein
it is appliedasaObiologichlandage@sa graftwhen
it is expectedto becomecovered by host epitheli-
um andbecomeincorporatedinto the host tissues;
in multiple layers whenit helpsto build tissuewith
its epithelialside up, which favours re-epithelializa-
tion or with its epithelialsidedown,whichfacilitates
trapping of inflammatoy cells and reducesinflam-
mation.Two membranesnay be usedsinultaneous-
ly one asa patchandone asa graft.Side-efcts or

complicationsassociatedvith the membraneoccur
rarely but the risk of transmissiorof microbialinfec-
tions suchasHIV andhepatitisB andC are serious
potentialadwerse effects.

The amniotic membraneholds a lot of promise
However, whilstit hasbeenshown to be ausefuland
viablealternati\e for someconditionsit is currently
beingusedfar in excessof its true usefulpotential.
In mary clinicalsituationsit offers an alternatie to
existing managemenbptions without ary distinct
advantageover the others. Further studies will
undoubtedy revealthe true potential of the mem-
braneandits mechanism(s)f action.

AETIOLOGY OF LIMBAL STEM CELL TRANSPLANTATION FAILURE

Gary S Schwartz, MD, University of Minnesota, USA

1. Despiterecentadvancements, significanpercentageof limbalstemcell

transplantationsvill go on to fail.

2. Limbalstem cell graftsfail more often than penetratingkeratoplastygrafts.

a.Underlyingdiseaséds usualy more severe
b.Transplantectellsrepresenta renevablecell line

c. Cellsare transplantedo the limbusrather thanthe centralcornea.

d.Eary failue

3. Acute immunologicrejection
a.Adnexalabnormalities
b. Inflammation
c. Serere acqueousaaind mucin deficiency

4, Latefailue

a.Sectoralconjuctivalisation

b. Stemcell exhaustion

c¢. Lateimmunologicrejection
5. Strategiego improve outcomes

a.Pre-operatie

i.Addresslid abnormalities
ii. Maximisetear function
iii. Suppessinflammation

b. Post-operatie

i. Maximisemmunosuppessiontopically andsystemicayl
ii. Perform frequentpost-operatie follow-up exams
iii.Aggessiely managdindingsin earl failue

POST-OPERATIVE MANAGEMENT FOLLOW ING STEM CELL TRANSPLANTATION

By Edward JHolland, MD, University of Cincinnati, USA

Patientswith bilateral limbal stem cell deficiency
who are not candidatedor autologus transplanta-
tion general require allografttissueto restore the

stem cell population.Compaed to cornventional
penetratingkeratoplastylimbalallograftsare at sig-
nificanty higher risk for rejection.This increased
susceptibilityto rejectionis primary becauseof the

vascularityof the limbalarea,which allows greater
accesdor the immune systemlt is alsodueto the

greater antigenicityof the limbaltissue which con-

tainsa significannumber of Langerhanst@lls.

Previous studieshare demonstratedhe importance
of immunosuppessionandmaintainingraftsurvival
followingalimbalstemcelltransplantationOur data
demonstratesthat achiving adequateémmunosup-
pression after keratolimbal allograft requires oral
immunosuppession and topical thergpy alone is
insufficientfor longterm graftsurvival.

The ord immunosuppression protocols that we hae
used include corticosteroid, azathioprine, (Imuran),
cyclosporin A (neord). More recently we have adopted

anew protocol of corticosteroid, mycophenolate (cell-
cept), and tacrolimus (progra). We found these reg-
mensto be very well tolerated and significantly improve
success rate of the stem cell transplant procedures.

The useof oral immunosuppessie agentsrequires
careful monitoring and knowledgeof the potential
side-efécts.The side-efécts and adwerse reactions
due to these medicationsare the main potential
causeof morbidity associatedvith limbal allograft
transplantation.



KERATOPROSTHESIS - PROGRESS IN REDUCING COMPLICATIONS

Claes H Dohlman, MD, PHD, Harvard Medical School, USA

The followingimprovementswill be discussed:

1. A KPro designthat allows sufficientnutrition
andhydration of suroundingcornealtissue

2. Useof atype of soft contactlenspost-opera-
tively that ensues uniform hydration of the
adjacentcornea.

3. Anti-inflammatoy andanti-necotic medica-
tions includenot only topical corticosteroids
but, at times,medroxyprogesteone, tetracycline
andantibodyto TNF- .

4. Antimicrobialtopical regimenghat hare com-
pletely preventedinfectionsfor the lasttwo and
a halfyears.

5. Useof glaucomavale shuntsbimportant in
cicatrizingandautoimnune
diseases.

6. A new techniqueof placingan additional tube
betweenthe shuntplate andlacrimalsacor
nasakiruses.

7. Techniquedor vitreoretinalsurgery with visual-
izationthroughKPro.

THE OSTEO-ODONTO-KERATOPROSTHESIS

Christopher Liu, FRCOphth, Sussex Eye Hospital, Brighton, UK

Purpose

Eary Britishfollowers of the StrampelllOOKP tech-
nique reported poor retention results. FalcinelkO
modified techniquehas excellentlong-term reten-
tion with 75%of patientsseeings/12 or better. Our
unit introducedthe modifiedtechniqueinto Britain
in 1996We report our technigueandmediumterm
visualandretentionresults.

Methods
On going prospectie study of all patientsreceiving
OOKP surgery at our unit.

Results
25 patients had multi-stagedOOKP surgely com-
pletedfrom March 1997to lly 2002The meanage

was 55.24 years (range25 to 92 years).The mean
follow-up since completion of surgey was 29.04
months (rangel to 65) monthsThe pre-operatie
diagnoseswere: Stevens bhnson syndome (16),
ocular cicatricialpemphigid (3), alkaliburn (3) tra-
choma (1). Ectodermaldysplasia(1) and radiation
induced dry eye (1). Pre-operatie visual acuities
were PL(14),HM (9),CF(1) and6/24(1).Post-oper-
ative visualacuitieswere: 6/4 (1),6/6 (3),6/9 (4),6/12
(2),6/18(1),6/36 (2),1/18 (1), CF (6),HM (3).One
patient had her OOKP reversed due to previousy
undiagnosedsevere macularscaring. One patient
had his OOKP removed due to previousy undiag-
nosed end stageglaucomaOne patient developed
extrusion of the opticalcylindertwo patientsdevel-

oped retinal detachmentof two patientsdeveloped
retro-prostheticmembranefunction.

Conclusion

Our resultsconfirm that OOKP is a validtechnique
for the cornealblind patientwith a severe dry eye
or keratinisedocular surfacewhichis not amenable
to conventional cornea transplantation. Such
patients need notgthrough unsuccessful penetrat-
ing keratoplastywith or without stem cell and or
amniotic membranetransplantationAccurate pre-
operatiwe diagnosigpre-existingoptic nerve or reti-
nal problemswill improve the visualoutcome

THE CHIRILA KERATOPROSTHESIS (ALPHACOR): BUILDING AN EVIDENCE BASE

Celia R Hicks, BA, MB Bchir, MA, FRCOphth,
Lions Eye Institute & Argus Biomedical, Perth, Australia

Clinical investigation of the Chirila keratoprosthe-
sis,now known asAlphaCor, began in 1998.To date,
over 40 devices have been implanted in patients
deemed unlikely to benefit from a donor corneal
g aft. The device, surgica technique and outcomes
to date are briefly described.The significance of the
outcomes is discussed in relation to outcomes of

high risk cornea grafts. The importance of devel-
oping an evidence-based approach to patient selec-
tion for AlphaCor surgery is discussed and a simple
model for comparative outcome analysis is pre-
sented.
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CURRENT ISSUESIN PHOTOTHERAPEUTIC KERATECTOMY (PTK)

Micha' | Assouline, MD, PhD, Fondation Ophtalmologique A De Rothschild, Paris, France

Background
PTK usesthe excimerlaserablationof the cornea
to improve
Surfaceregularityof the epitheliumandthe tear
film
Transpaencyof the anterior stroma
Wound healingand adhesiorof the epithelium

Patients and methods

An overview of current indicationsbasedon aret-
rospectie study of 342 casesfrom 1992to 2002.
Repesentatie casereports and outcome from a
prospectie seriesof 135 cases.

Results
Bestcorrected visualacuity was stablein 39.5%of
patients,and improved with a gainof 2, 3 and 4+

lines in 15 (119, 20 (14% and 37 (26% eyes
respectively. Spherical equivalent shifted from
+0.25+4.75pre-operatiely to +2.17+2.51at one
month and+1.20+2.03at the lastvisit.Corneal sur-
faceregularityimproved continuousy over one year
(Surfaceregularityindex 2.82+2.22to 1.25+2.63at
one month and1.15+2.63at the lastvisit).

Discussion
Surgicatechniqguegmaskindluids ablationpatterns
and profiles,prevention of hyperopic shiftandirreg-
ular astigmatismjmostly dependson specificindica-
tions:

Defective epithelialbasalamina(Cogandystro-

phy, recurrent errosion)

Defective Bowman€layer

- with overlyingfibrous meteplasia(Salzman

degenerationkeratocorus,pterygium)

- with exogenougeposits
(Bandkeratopatly, anyloid deposits)

- with inflammatoy graruloma
(EKC)withdystrophic structural changes
(Reis-Bucklers)

Endogenouslystrophic depositsin the anterior
stromaor on cornealgrafts
(Grarular dystrophy, maculardystrophy)

New indicationsare beinginvestigatedincluding
Bullouskeratopatty
Thygesorkeratitis
Epitheliainvasionor flgp folds after Lasik

Contra-indicationsandalternatiesto PTK must be
emphasiseavhen consideringPTK.
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LAMELLAR KERATOPLASTYW ITH LYOPHILISED TISSUE
THE ST GEORGE® EXPERIENCE

Mr Chad K Rostron, MBBS, DO, FRCS, FRCOphth,
Moorfields Eye Department at St George® Hospital, London, UK

A retrospectie anaysisof all typesof cornealgrafts
(n=324) perbrmed over the past ten gars was car-
ried out. Around 35%of all keratoplastyprocedures
during this period were deep lamellarkeratoplasty
with freeze-dried (lyophilised) tissue (n=114).
Indicationsor deeplamellarkeratoplastywere: ker-
atocorus 62% cornealscaring 17% herpessimplex
8% lattice dystrophy 4% various9%

There is good experimentakvidencein animamod-
elsthat when a lyophilisedcorneais transplantedit
does not stimulate a rejection responseand does
not sensitizethe recipientto ary donor antigens.
Thus,should a lyophilisedgraft fail,and the patient
requires a penetratingkeratoplastyas the re-graft,
their eye hasnot beenpre-sensitizedo ary donor
antigensin clinicalpracticehowever, sucha scenario

is a fairly rare occurence and our penetratingre-
graftrate on previouslyophilisedlamellargraftswas
2% Overall,duringthe studyperiod,graftsurvivalof
lyophilisedamellargraftswas94%with 4%beingre-
graftedwith arepeatlamellarprocedure.

One concernthat hasbeenraisedover the use of
deeplamellarkeratoplastyis the needto convert to
penetratingkeratoplastyif there is cornealperfora-
tion. However, if oneisto concedeto the possibility
of conversionto penetratingkeratoplastythen the
procedue is disadvantageldoth by the needto hae
OfeshGissue available as well as prejudicingthe
opportunity to cary out largegraftswith their asso-
ciatedreductionof surgicall inducedastigmatism.

Our reseach hasbeendirectedto evolve a simple

andreliabletechniquefor lamellarkeratoplastythat
isnot dependenbn ary speciainstrumentationand
that canbe carried out on all casesvhere pre-oper-
ative recipientendothelialfunctionis adequate

When there is intra-operatie perforation of the
recipient bed, intra-operative or post-operative
gpplication of Tisseelfibrinogenadhesie (Imnmuno
Ag.,Vienna)can be usedto sealthe perforations,
allowing the routine use of lyophilisedtissue The
rate of elective conversion to penetratingkerato-
plastyat the time of lamellarsurgety with this tech-
niqguewas0.9%T hisis on a par with the rate of pri-
mary graft failue in penetratingkeratoplasty sug-
gestinghat the needfor the backupof Ofeshdissue
availabilityin deep lamellar keratoplasty is not a
necessity

DEEP LAMELLAR KERATOPLASTY - OUTCOMESUSING A NEW TECHNIQUE

James OCReilly, A Kerr, O Giledi, Luca llari, Sheraz Daya,
Queen Victoria Hospital, East Grinstead, UK

Institution

The Corneoplastic Unit, Queen Victoria Hospital
NHS Trust, East Grinstead,West Sussex,United
Kingdom.

Purpose

A new techniquefor Deep LamellarKeratoplasty
(DLK) is describedOutcome dataof 38 eyesis pre-
sented.

Methods

Outcome data of patients who underwent DLK
between Jamary 2000 and February 2002 was
reviewed.

A modifiedversion of Mellestechniquewasusedin
all cases;involving pattial thickness trephination,
anterior chamberair injection and deep dissection
with a blunt spatuladown to Descemetnembrane
The indication for graftingwas visualin 27 eyes

(Group 1; 15 keratocorus,9 HSK,3 other corneal
opacification)Four graftswere tectonic (Group 2).

Seven eyes (Group 3) had Ocular SurfaceDisease
(OSD).

Results

Meanfollow up was15.7 months.Of the 27 eyesin
group 1,adoubleanterior chamberformedin 8 eyes
andresoled spontaneousiin 7 eyes.One endoph-
thalmitisdevelopedpost-operatiely. Epitheliatejec-
tion occuredin 2 eyes.

Group 1 medianBC\A was 6/18 (UCVA 6/48) at

finalfollow up. Forty percent achiered 6/12 or bet-

ter.MedianBC\A improved to 6/9in thosefollowed

for more thanone year (n = 15 eyes).Sixty percent

of theseeyesachieed 6/12 or more.

Mean astigmaticcyclinder was 3.75(SD 2.47) at

finalfollow up. Sutue removalan hadunpredictable

effect on astigmatisnThree patientsunderwent suc-
cessfulLASIKfor the correction of severe astigma-
tism.

Tectonic graftingwas initially successfuln all four

casesiwo eyes achieed 6/36.All 4 graftsremained
clearVisionwasdecreaseddueto cataract.

In Group 3, two grafts remainedclear Five eyes
developed persistent epithelial defects related to

underling stem cell deficiencyMicrobial keratitis
occurred in 3 eyes necessitatingepeatDLK in one
eye.

Discussion

DLK is a sak procedue with minimalrisk of rejec-
tion. Visualoutcomesare good and post-operatie
astigmatisncan be treatedwith LASIK.It is useful
where penetrating keratoplasty is high risk. Our

techniqueis saé andrepeatable

DEEP LAMELLAR KERATOPLASTY -
A NEW AND INNOVATIVE SURGICALTECHNIQUE

DrYY Choong, MBBS(Mal), FRCS(Ed), Mmed(S@ore), AM (Mal), Sri Kota Medical Centre, Malaysia

This presentationdemonstratesan innovative tech-
nigueof separatingdescemetdInembranefrom the
stromal with deepair injection easesthe technical

difficulty in performing deep lamellar keratoplasty
This procedute shortens the operatingtime, hasall
the reported advantagesf lamellarkeratoplastyand

possiby without the risk of havingdonor-hostinter-
facescaring.

TECTONIC EPIKERATOPLASTY

Zbigniew Zag—+ski, MD, E Rakowska, MD, B Rymgayllo-Jankowska, MD,
Medical University of Lublin, Poland

Introduction

Several options exist in the treatment of corneal
melting, perforations or Descemetocoelecontact
lensapplication tissueglug conjunctivalpatchgraft,

amnioticmembranetransplantatiorand keratoplas-
ty Ozhaud®&ince1994we are usingwith increasing
frequency a full thickness donor corneo-scleral
patchgraft astectonic epikeratoplastyThis method

was introduced several decadesag in Odessaby

Filatosr and Pouchlovskya.

Material and Methods

Sincel994till 2002 we have treated 16 eyes of 15
patientswith Mooren ulcer (2), viral keratitis with
corneal melting (4), corneal perforations in the
courseof siccasyndome (4),ocularcicatricialpem-

phigid (2) andStevens-dhnsonsyndiome (2) andin

2 eyeswith the meltingof afailedcornealgraft.Full
thicknessdonor corneo-sclerapraftswere obtained
from the local eye bank.In majority they were

unsuitablefor penetratingkeratoplastybecauseof

the endothelial status. The donor material was
stored in Optisol from 2 till 8 days at 4;C. Donor

corneo-scleralbuttons were sutured over the dis-
easedcorneain 5 eyesdirectly andin 11 eyes after
360j peritomy. In 11 eyes amniotic membranewas
gppliedunder the tectonic graft.The graftremained
in placefrom 4 weeksto 3 years.In 5 eyesit has
gradual dissoled,in 6 wasremoved andin 5 left in

situWhen indicatedpatientswere treatedwith sys-
temicimmuno-suppessionor antivirals.
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ResultsCornealperforationsclosedin all casesln 4
eyes penetrating keratoplasty was performed for
optical reasonsjn 6 casessurfaceproblemswere
treated further with amniotic membraneand in 4
with limbaltransplantatiorin 2 eyesthe corneaper-
forated againafter 3 months and was treated with
amnioticmembranetransplantatiorin one andwith
secondtectonic epikeratoplastyin anothereye.

Conclusions

In severe casesof cornealperforation and/or melt-
ing, where keratoplasty has poor prognosis and
other methodsare unsuccessfulectonic epikerato-
plastyis a good alternatie of treatment.Full circle
peritomy andsuturingthe conjunctivao the periph-
ery of transplantprolongsthe graft survival.



HOMOPLASTIC AUTOMATED LAMELLAR KERATOPLASTY
FORTHETREATMENT OF ANTERIOR STROMAL OPACITIES

Sheraz M Daya, MD, Marcela M Espinosa. MD, Luca llari, MD,
QueenVictoria Hospital, East Grinstead, UK

Purpose

Homoplastic Automated Lamella Keratoplasty
(HALK) is a lamellartechniqueto treat mid-anteri-
or stromal opacitieswith the use of a microker-
atome Thisongoing studyaimsat evaluatinghe effi-
cacyandsagty of this promisingsurgicaprocedue.

Methods

33 eyes (30 patients)have beentreatedsince1997.
The mainindicationswere anterior stromal opaci-
ties seconday to Reis-Buckles@ystrophy, anterior
stromal dystrophy and post-refractive surgely haze

HALK wasusedasatectonic procedure in a patient
with animpendingcornealperforation.

Results

The meanfollow-up was 19 months (rangefrom 1
to 60 months).

At the one year follow-up 83%of patientshad an
improvement in uncorrected and best corrected
visualacuity(UCVA andBC\A).An improvementin
BC\A wasevidentasearly asone month following
HALK, with 59% of patientsableto read 6/12 or
better. Flgp related complicationsoccured in 2

patients while three eyes sufered an episode of
rejection successfull treated with intensie topical
steroids.

Conclusions

HALK succeededn restoring corneal clarity in all
casesVisualrecovery wasfoundto be rapid.Thisis
a valid alternatie to penetratingkeratoplastyand
photothergpeutic keratectony in the treatmentof
anterior cornealopacities.

REPLACINGTHE ENDOTHELIUMW ITHOUT SURFACE CORNEAL INCISIONS
ORSUTURES - DEEP LAMELLAR ENDOTHELIAL KERATOPLASTY

Mark A Terry, MD, Devers Eye Institute, Portland, Oregon, USA

Deep LamellarEndotheliaKeratoplasty(DLEK)is a
surgical technique for the replacement of the
cornealendotheliumentirely throughalimbalscler-
al tunnelincisionThis techniqueobviatesthe need
for ary cornealincisionsor sutures,and presenes
the corneal surface from limbus to limbus.The
inherent value of this techniqueis that it allovs
presewation of the normal corneal topograghy,
faster and stronger wound healingand the avoid-
ance of suture related problems such as induced
astigmatismynpredictablecorneal power, infection,
ulceration,and suture-inducedvascularisatioread-
ingto graftrejectionThe current challenge®f this
techniqueare the technicaldifficulty of the proce-
dure andthe challengedn consisteny obtainingan
opticaly pure interface

While the procedute is still in @olution,the curent
basicsurgicakstepsare the following:

1. A 9mmscleralincisionis madewith a guaded
diamondknife set at a depth of 0.35mm paral-
lel to the limbusandl1 to 2mm peripheralto it.

2. Healonis injected through a stab incision at
10:00 oOclockinto the Anterior Chamber to
maintainit andmodulatelOP.

3. A mid to deepcorneal poclet is formed from
limbusto limbususingthe Devers Dissectors
(straightandcurved).

Rekrences

4. Healonis releasedfrom the AC through the
stab incisionand the 8.0mmTerry Trephineis
placedinto the pocket, centered over the pupil
and trephinationof the posterior disc of the
recipientis done until the AC is entered.

5. The posterior disc trephinationis completed
with intracorneal, low profile, highy curved
OCindyérissorsand the disc is removed and
measued for diameterandthickness.

6. The Healonis completey aspiratedfrom the
AC andthe interfacewith a Simcoeneedleand
replacedwith BSS.

7. Thedonor cornea-scleratissueis placedin the
ArtificialAnt Chamber and the donor posterior
button is prepared. An automated
Microkeratome or a marual resection of the
anterior donor stromacanbe done.

8. Thedonor tissueis mountedon a punchblock,
and the samesize 8.0mm donor trephineis
usedto punchout the posterior donor disc

9. Thedonor discis placedendotheliakidedown,
onto anOusley insettion spatulawhichis previ-
ousl coatedwith Healon.

10. Theanterior chamberof the recipientpatientis
filled with Air.

11. The donor discon the Ousley spatulais placed
into the poclet,into the Ant Chamberandthen

lifted anteriorly into the posterior stroma
recipientbed.lt is held in position for 3 or 4
secondsand then the spatulais gently slid on
the layer of Healonout of the eye, leavingthe
discin place

12. Air is immediate} injected in to the AC to
secue the graft.

13. The donor disc position is genty adjustedfor
good cogptation of the edgesandary air in the
interfaceis removed with a Sinskyhook.

14. The wound is closed with five to seven 10-0
nylon sutures, the conjunctival peritomy is
closedwith sutures.

15. Theair bubblein the AC is completey removed
and a collagen shield soaled in Ancef and
Decadon is placedon the eye.

16. The eye is patched over Tobradex ointment and
the patch removed the next day.

Currently, DLEK is being investigated by the

EndothelialKeratoplastyGroup (EKG),which con-
sistsof about25 USsitesand 10 internationalsites.
This prospectie, multi-site study is being done
under strict Institutional Review Board (IRB)

goproval,andshouldallor a controlled investigation
of the full potentialfor this procedue asit evolves.
This procedure should not be performed at this
time without local IRBapproval.

8. Terry MA,Ousley PJEndotheliateplacementvithout surfacecornealincisions
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G.O0.S.H.! PAEDIATRIC KERATOPLASTY

Ken Nischal, Institute for Child Health, UK

At Great Ormond Street Hospital for Children,
there are two indicationsfor pediatrickeratoplasty:
tectonic andtherapeutic

Methods

All children undergo pre-operative assessment

includingelectrodiagnosticspcular ultrasound and
high frequency ultrasound evaluation.Only after
counsellingf parentswith aliasonsisteris surgery
offered. Techniquesof penetratingkeratoplastyfor

Peters@Sclepcorneaandfor deepanterior lamellar
keratoplastyare discussed.

Results
SinceJamary 1999 until September2002,5 tecton-
ic corneal grafts hae been performed (PetersO

anoma) spontaneousupture x2, Descemetocoele
x3) and 2 tectonic scleral patch grafts for scleral
melts. 19 penetrating keratoplastiesand 3 deep
anterior lamellarkeratoplasties.

All 3 deepanterior lamellarkeratoplastiedhave been
performed usinghighfrequencyultrasoundguidance
and al three have been in children with
mucopolsaccharidoses.

14 of the 19 PKPEhae beenin childrenwith PetersO
anomay or scleocornea(74%). 4 of 14 hadkerato-
lenticular adhesionsand neededlensectony. All 14
hadiridocornealadhesiongGlaucomavasonly seen
in 3 caseqall with PetersGnomay).

Follow-up rangesfrom 3 yearsto 1 month. Graft

survival with or without medical rescue runs at
13/19 ie 68% and 8/14 for PetersO
anomay/Scleocornea(57%.

Discussion
Indicationdor tectonicandtherapeutickeratoplasty
are discussedsare the post-operatie management
strategies.

Conclusion

Careful surgery, meticulous post-operatie follow-
up and intensie pre-operatie counsellingensues
that children with corneal problems necessitating
keratoplastyare given the best chanceof success.
The child€eye is uniqueandkeratoplastytechniques
must be adated to take this into account.

PAEDIATRIC KERATOPLASTY - DUBLIN AND EAST GRINSTEAD

Michael O &eeffe, National Children® Eye Unit, Dublin,
Sheraz Daya, Queen Victoria Hospital, East Grinstead, UK

The aimof the Paediatridkeratoplastyis to prevent
ambjopia and allov normal developmentof vision.
Keratoplastyhasa significanyl lower successate in
Childrencompaedto Adults,with successate even
lower in infantswith congenitalcorneal opacity In

this presentation we report our experience in
patients with Peter® Anomaly, Sclero Cornea,
Posterior Polymorphus Dystrophy, Congenital
Hereditary EndothelielDystrophy. Althoughsurgery
cariesincreasedisk of failure, careful patientselec-

tion, optical correction and managemenbf post-
operative care includingambjopia, may result in
successfwisualoutcome

PEDIATRIC REFRACTIVE SURGERY -THE NEXT FRONTIER?
Deepinder K Dhaliwal, MD, Chief of Refractive Surgery, University of Pittsburgh School of Medicine, USA

SUMMARY

Refractie surgery in the adultpopulationhasgained
acceptanceand popularityworldwide. The pediatric
population has mary special considerationsand
there seemto be somesituationsin whichrefractive

surgey may be medicaly indicated One suchindi-
cation is anisometopic ambyopia in children who
have failedconventionalthergpy. Resultsandcompli-
cationsof LASIKfor anisonyopic ambioopiain the
pediatricpopulationwill be reviewed.Specifianodi-

ficationsnecessay in the LASIK procedue will be
discussedin detail, including type of anesthesia,
choiceof microkeratome andfixation technique

ORBSCAN GUIDED W EDGE RESECTION FOR RESIDUAL KERATOCONUS

Luca llari, Osama Giledi, Sheraz M Daya,

Queen Victoria Hospital, East Grinstead, UK

Penetrating keratoplasty is a widely established and
successful procedure for the surgcd treatment of
keratoconus. However, falure to excise the entire
diseased corned tissue may in time lead to progres-
sive corned ectasia with graft tilt and induced astig-
matism from progresson of the residua kerato-
conus. Traditiona management in these cases has

included astigmatic keratotomy with or without
compression sutures and repeat penetrating kerato-
plasty.With advances in technology, including corneal
topography by Orbscan Il (Bausch & Lomb,
Rochester, NY, USA) we have a better understanding
of cornea shape including precise identification of
ectasia and elevated areas contributing to astigma-

tism. We present six cases of progessive kerato-
conus in the host post-penetrating keratoplasty
treated with a wide crescentic excision of the dis-
eased tissue in the host cornea guided by Orbscan II
data Detailed surgica technique and results will be
discussed.
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LASER IN SITU KERATOMILEUSIS (LASIK)
FORTHETREATMENT OF POST-PENETRATING KERATOPLASTY AMETROPIA

Marcela M Espinosa, MD, Luca llari, MD,W ilbert Hoe, MBBS, FRCS, FRCOphth, Osama Giledi, FRCSEd,
James O ®eilly, FRCOphth, Sheraz Daya, MD, FACS,
Centre for Sight and Corneoplastic Unit, Queen Victoria Hospital, East Grinstead, UK

Purpose

To evaluatethe sakty and efficacyof LASIKin the
managementf ametopiafollowingpenetratingker-
atoplasty(PK).

Methods

62 eyes (56 patients)hae beentreatedsince1997
this institution.The majority (72.6% hadPKfor ker-

atocorus.MeanintervalbetweengraftandLasikwas
7.6 yearsThe meanpre-operatie sphericalequiva-
lent was £8.04 + 4.3 dioptres.Mean pre-operatie

astigmatismwas 4.91D (SD:2,41).In 10 eyes (10
patients)LASIKwascombinedwith astigmatikera-
totomy performed underthe flgp for the correction
of high degees of astigmatismMore latterly a
bitoric ablationwasusedto treathighlevelsof astig-
matism

Results

The median follow-up was 27 months ranging from 6
to 60 months The mean spherica equivaent
decreased to E2.08 D (D 239) a 2 years.

Uncorrected visud acuity of 20/40 or better was
achieved in 40% 54%of patients obtained an improve-
ment in best spectacle corrected visud acuity with
28%gaining 2 lines or more.

Conclusions

LASIKis asa€ andeffective proceduke for the treat-
ment of post-penetratingkeratoplasty ametopia
with rapid visualrecovery and minimalpatient dis-
combrt.

THE CORRECTION OF REFRACTIVE ERRORSW ITH
LASIK FOLLOWING PENETRATING KERATOPLASTY

Stephen S Lane, MD, University of Minnesota, USA

There can be significantrefractive unpredictability
following penetrating keratoplasty (PK). Current
options for correction include astigmatickeratoto-

my, regraft,lensectony with toric IOL implantation
and LASIK Advantagesand disadvantagesxist for

eachAdvantages$or LASIKincludeexpandedange
of treatablerefractive errors, predictabilitypotential
for enhancemengndlow risk of scaring.Concerns

includepotentialwealeningof the wound,induction
of graftrejection,anduncettain predictability

33 eyes underwent LASIKfollowing PK.76%were
keratocorus patientsMeannumber of monthsfrom
PKto LASIKwas62 months.Meanrefractive error
preLASIKwas 6.2D and meancylindricalrefractive
error was6.0D Mean% eductionin sphee follow-

ing LASIKwas 81%and meanreductionin cylinder
following LASIKwas 65% Complicationsincluded3
casesof diffuselamellarkeratitis (DLK), 1 button-
hole flap, and 1 slippedflap. There were no graft
rejectionsLASIKfollowing PKis a saé andefective
procedute for reducingrefractie errors.

Managing Irregular Astigmatism: A Comparison of Two Excimer Lasers

Otto Wolter, MD,Aruba Laser Refractive Institute, Dutch Caribbean

Sinceirregular astigmatismof ary causeinduces
greatvisualdiscomért, it hasbeena greatchallenge
in the laserrefractive surger to understandhis sit-
uation andto resole the visualproblemsin these
unhgpy patients.In our Institution it has been a
major goal to resole somehav these problemsfor
the past six years. For this reason| decided to
review the outcomesin the few Lasikpatientsthat
hase beenhelpedin our Center andhave hada good
follow-up rate and done with the Keralor 117C
Plano-scarexcimer Laserand topogragphic OLirddd
ablationsfor irregularastigmatismversusthe Lasik
patientsusingthe Cap plannermethod of Visx Star

S2andS3excimerlaser

For both excimer lasersthe Humphry Zeis Atlas
Topography hasbeenusedversion9.0and10.0and
elevation map.

A follow-up rate of 90%over 5 yearsfor the Chiron
Technolagexcimerlaserandof 90%over threeyears
for theVisx excimerlaserhasbeenregisteed.

With both excimerlasersystemshere wasa signif-
icant improvement of visua acuity as well as
improvementof the qualityof vision however, there

wassomeregressionwith both lasersin the casef
irregular astigmatismdue to status post PKP and
post RK.

We beliere andhope that thesetechniquesn com-
bination with the wave-front technoloy let us
understandplan and achiere better outcomesand
perhaps more Ostabilityver the yearsGaswhat we
have achieed with theseearlier methods.

Graphic of resultswill be shown.

LASEK?PREFERABLE CHOICE FOR LOW MYOPIA

Patrick Condon, FRCS, FRCOphth,W aterford Eye Clinic, Ireland

412 and509 eyeshadLASEKandLASIKcarried out
respectiely over the last48 month period of which
202 of the LASIKeyes and all of the LASEKeyes
under 6.00myopia pre-operatiely.

Predictability

Attempted versusachieed refraction at 3 months
post-operatiely shaved 85%o0f LASEKand 74%of
LASIKwith + or - 0.5Dwith anaveragerefractionof
D0.1Dand-0.3D for LASEKandLASIKrespectiely.

Efficacy

Whereas95%of both groupshad UCVA of 6/12 at
3 Mts, 65%o0f LASEKhad 6/6 UCVA compaed to
45%o0f LASIK.

Safety

Both groups endedup with 80%BC\A of 6/6 at 3
Mts and neither group lost 2 lines or more vision
over time.

Complications

Apart from the 3 eyeswhich developedaninfection
with the contactlensin the first 3 days post-opera-
tively, the only other complicationsin the LASEK
group were the 5 eyes (199 which becauseof being
over or under corrected required an enhancement
procedue in the form of a LASIKoperationwhich
were extremel successful.

In the LASIKgroup flap infection occuredin 2 eyes.
Whereasthe overallenhancementate in this group
was10%this seemedo occurin the predominanty
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higherdegreesof myopia,nonebeingrequired in the
lower ones Other complicationsn the LASIKgroup
were Microstriae in 7, Sandsof Saharain 7 and
epithelialingrowth in 2, with an overall microker-
atomefailure rate occuring in 14 eyes (2.7% using
the Alcon SKBMmicrokeratome

Summary

Apart from the 6/6 UCVA rate of 65%at 3 Mts.In

the LASEKgroup compaed to 45%in the LASIK
group which was probaby relatedto flap induced
aberations,there waslittle differencein the results
of both groupsin treatinglow myopiaThe relatively
low incidenceof MK failure in the LASIKgroup will

obviousy improve with better designednstruments
by whichstagelL ASIKwill then be asaér proceduie.
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WAVEFRONT GUIDED ABLATIONSBTHE POTENTIAL

Julian D Stevens, MRCP, FRCS, FRCOphth,

Moorfields Eye Hospital, London, UK

New methods of measurement of the optica prop-
erties of the human eye by wavefront scanning have
led to a new understanding of the effects of the
procedures we are performing to patients. This
diagnostic capability has become integrated with
the therapeutic capacity of the excimer laser and

has led to wavefront-guided excimer laser ablation.
At the present time wavefront treatment to the
cornea has been performed as LASK, LASEK and
PRK and treatment has been as a primary wave-
front guided treatment or as a therapeutic
enhancement procedure after previous refractive

surgery. This presentation will demonstrate the
effects of wavefront-guided treatment for high
spherical aberration and after previous irregular
PRK, LASK and radial keratotomy.

OCULARABERRATIONS FOLLOW ING STANDARD LASIK

Jesos Merayo-Lloves, MD, IOBA, University of Valladolid, Spain

Purpose
To anayzetotal and cornealaberations after stan-
dard LASIKfor myopiaandhyperopia.

Methods

Myopic andhyperopic subjectscandidategor LASIK
were measued for total and corneal aberrations

before andafter surger.Total aberationswere per-

formed with a ray tracing wave front sensorand

corneal aberations were obtainedwith a corneal
topographerAll patientswere operatedby the same
surgeonandwith the sameinstruments(Hansatome
microkeratome & 217-C LASIKexcimerlaser).

Results

Total and cornealaberationsincreasedafter LASIK
treatment twofold. The largest contributor was
sphericalberation. In Myopic subjectsthe induced
spherical aberration was positive but partialy
masled by the myopic crystallinelensthat hasnega-
tive spherical aberration. In hyperopic patients
sphericalaberation wasnegatie andthe tendency
to increaseaberationswasgreaterthanin myopes.
Corneal aberations do not correspondto total,
indicatingthe importance of biomechanicafactors
in the finalrefractive result.

Conclusion

Standad LASIKinducesopticalaberationsthat can
influencethe quality of vision.New software for
cornealsculptue shouldidealy manageeductionof
(spherical) aberrations. Differences in tota and
cornealaberations providesinformation aboutbio-
mechanicathangesafter LASIK and also informa-
tion of the differencesamongthe lensof myopic and
hyperopic eyes,that shouldbe taken in accountfor
intraocularlensdesign.

CONDUCTIVE KERATOPLASTY

Michael W Belin, MD, Robert L Schultze, MD,
Cornea Consultants of Albany, New York, USA

Conductie keratoplasty(CK) is a non-ablatie, col-
lagenshrinkingprocedue.As opposedto LTK which
is laser based,CK is basedon the delivery of
radiofrequencyenerg througha fine conductingtip
insetted into the peripheralcornealstroma.Because
of its electrolytic properties, the cornea conducts
radiofrequencyenerg/.As the current flows through
the tissuesurroundingthe tip, resistanceo the cur-
rent createslocalizedheat.Collagenlamellaein the
areasurmroundingthe tip shrinkin a controlled fash-
ion andform a columnof denatued collagen.

The ViewPoint? CK systemfor performing con-
ductive keratoplastyconsistsof a portable console
alid speculunthat actsasthe electricalreturn path,
anda hand-piecehat holdsthe 450 pm longand90
pum wide metal tip (Keratoplast* Tip). For hyper-
opiatreatmentthe surgeoninsets the tip into the
stromaat definedspotsin aring pattern aroundthe

peripheralcorneaaccodingto the suppliednomo-
gramThe numberandlocation of spotsdetermines
the amountof refractive changewith anincreasing
number of spotsandringsusedfor higheramounts
of hypempia.

Conductie keratoplastyand LTK differ in several
respects.In LTK, heat is applied directly to the
corneal surface resultingin a thermal gradientin
which the treatmentis hotter at the surfaceand
cooler in the deeperstromaThe resultingfootprint
of denatued collagenis conicalwider on the sur-
faceandtaperingin the stroma.CK-treatedtissueis
exposedto the sametemperatue at the tip of the
probe (deepin the stroma) as at the top of the
probe (the corneal surface).Confocal microscopy
and histolog/ shav a deep (agpproximately 80% of
the corneal depth), cylindricalfootprint. Histologic
studiesof the pig cornea showv confirms that the

footprint made by CK is cylindrical and extends
deepinto the stroma.Striaeform betweenthe treat-
ed spots creatinga bandof tighteningthat increases
the curvature of the central cornea.The deeper
more consistent collagen shrinkage with CK is
expectedto producea more stableeffect.

CK appears to have advantages both in initial cost
and flexible (off-label) treatment patterns. Snce the
tip can be placed anywhere in the cornea, CK may be
useful for treating astigmatism after LASK or
cataract surgery, replacing incisiona enhancement
procedures, such as astigmatism keratectomy or lim-
bal relaxing incisions.W hen used to correct astigma
tism, the surgeon must customise the procedure and
aoply selected spots to steepen the necessary axis.
Treatment can be performed at the dit-lamp in a
standard examination room instead of a surgca
suite.

PERMAVISION DA NEW CORNEAL INLAY

Sheraz M Daya, MD, Marcela Espinosa, MD,
QueenVictoria Hospital, East Grinstead, UK

The conceptof a cornealinlay to correct refractive
error isnot new andavarietyof materialshase been
tried with little succesdn the past.Inla/s have the
advantagef beingreversibleandadjustableandare
idealin refractie surgew.

Permavision(Anamedinc. CA) isanew devicemade
from Hydrogel andis currently under investigation.
Presenty the device is usedfor the treatment of
hypempiaandlimited trials of a myopic implanthave
begunThe techniqueof implantationand outcomes

FEMTOSECOND LASER

Lou Probst, MD,TLCVision inc., USA

in 12 eyesover aperiod extendingto 18 monthswill
be described.

The Intralasefemtosecondlaser offers to revolu-
tionize flgp creationin LASIKThe principlesof this
new technology anddigitizedvideosof flgp creation

will be presented Emphasiswill be placedon the
practicalvalueof this new technology in a current
refractive practice Challengesf the current system
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CURRENT STATUS OF PHAKIC REFRACTIVE LENSESIN THE US

Stephen S Lane, MD, University of Minnesota, USA

Phakicrefractive lensescan be dividedinto 3 cate-
gories:thosethat are placedin the anterior chamber
(AC),thosethat are placedin the posterior chamber
(PC),andthoseattachedto the iris.Eachhasits own

uniqueadvantageslisadvantageandinsetion tech-
nique Critical to the succes®fAC lensess preven-
tion of iris ovalizationand angle structures, and
maintenanceof endothelialintegrity Critical to the

succesf PC lensesis prevention of cataractand
atraumaticinsettion. Lens designsjnsetion tech-
niquesanddatafrom FDA clinicaltrials will be pre-
sentedfor lensesin eachcate@ry.

BIOPTICS - EXPANDING REFRACTIVE SURGERY OPTIONS
Erik L Mertens,Antwerp Eye Centre, Belgium

Purpose
To evaluatethe accuracyreliabilityandsaéty of
this combinedsurgicatechnique

Methods

159 eyes patientsunderwent phakiclOL implanta-
tion followed by LASIK correction of the residual
refractie error.Threeto ten daysafter creationof a

corneal flgp an Artisan IOL was implanted under
topica anesthesia Minimally one month after
implantationand after stabilizationof the refraction
LASIKwas performed. Follow-up to five yearswas
achieed.

Results
93%o0f eyesgainedat leastone line of BSCWA. Only

one caseneededenhancement.

Conclusions

The combinationof Artisan lens implantationand
LASIKfor correctionof highametopiaandastigma-
tism givesextremel good resultsin terms of optical
qualityand predictabilityfor a highersurgicakisk.

PRESBYOPIA SURGERY - CORNEAL ORLENTICULAR?
Mr Charles ClaouZ, MA (Cantab), MD, DO, FRCS, FRCOphth,

W hipps Cross University Hospital, London,
Medical Director at OptimEyes Laser Consultant, UK

Preslyopiaremainshe forgotten refractive error as
shown by the factthat the commonestcomplication
of OsuccessfigBs surgey is absolutepreshyopia.lt

is alsothe commonestrefractive error beinguniwer-

salfrom the ageof 45 onwards.

Three anatomicakiteshae beensuggestedor sur-
gicalreversal of presbyopia:the sclera,the cornea
andthe crystallindens Scleraburgery hasbeeninci-
sionalwith or without insettion of implantspr laser

The evidencefor efficacyand permanencehasnot
been uniwersaly acceptedwith mary reports sug-
gestingat besta transienteffect.

Corneal surgely appearsmore attractive to mary
refractive surgeonsThe corneais the current pre-
ferred site for myopia and astigmatisnsurgery as
well aslow hypermetiopia.However, either the cre-
ation of cornealmonovisionor cornealmultifocality
hasbeenpromoted ascornealpreshyopia

surgery. Suchsurgey has limitations in terms of
stereopsisandqualityof vision.

PRELEXis the current name for a procedure

describedin 1997 by this author, in which the crys-

talline lensis replacedby a pseudoaccommodagv
IOL.This appearsthe most rational and predictable
surgery in 2002andwill be discussedn detail.
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