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Xelpoupyikn Oepaneia g vekpw-
uknig kepatiudag g ydrag pe ke-
patektopn Kai xprion Broroyikou

alAopooyeUparog

LK. Aianing

INEPIAHWH. Mia ydta nepoikiig quliig napanéppOnke otnv
KAviKkA, 8161 toug tpeig tedeutaioug piveg napouciale pia oxou-
pbypwpn aldoiwon otov kepatoetdni tou §e§106 opladpol nou ou-
voSeudtav ané Saxpippora kai PAeapdonaopo. TéOnke n S14-
yvwon g vekpouknig kepatiudag kar Adyw tng poperg, tng -
viaong ka1 g §14pKelag Twv CUPITWPATWY ano@aciotnke n Yer-
poupyikni avuper@mon tng véoou. E@appbdotnke n teyvixn g
otpopaukig kepatektopig ka1 onofémong eheiOepou Prodoyr-
KOU aAdopooyetpatog napackevaopévou ané my vnoflevvoydvia
oto1fdSa derrtoy eviépou yoipou. To Bepaneutikd anotéleopa kpi-
Onke anéluta ikavonomtikd ka1 oe cuppwvia pe avddoyeg Pifio-
YPapIkég avagopég, katd tg onoieg n Xpion 10U CUYKEKPIPEVOU
vAikoU wg péoyeupa otov keparoerdn napouoid(er moddd mheove-
Kuipata.

Aé&e1g evpenpiaong: I'dra, kepatfue, kepatextopsi

EIZATQI'H

H verpwuxn zepatindo mg ydrog eivor o aobéveia
GyvmoTnG HEYOL ONUEQO OLTLOAOYIOS TTOV TTROOPAMEL CLTO-
rnhewotnd g ydreg (Glaze and Gelatt 1998). Q¢ afna yia
TNV EWPAVLOT TS VOGOV EXOUV ROTA ROLQOUS EVOYOTTOmOE,
1 ®Anoovoury xow QUAETLHY] TEOOLABED, TaL EAx TOL He-
patoeldove, N uGAuvon amtd Ll ko rESLa, oL avaTopL-
%ES AvOUOAES TV PAEQPAOMYV, T TEATBUOTOL TOU REQUTOEL-
00UC %L M AVETAQHRELD TG EXXQLONG TOV daxrQUWV
(Bouhanna and Zara 2001). H ac0éveia yapoxmoiletal o-
716 T VERQWOT TOV ETLONATOV %Ol TOU OTEDUATOE TOU KE-
aToeLd0UE yLTava Tov oghakuoy (Stacy and al 2001). H
VEXQWON T OIVEL LKL (OLOOATNOLOTLXY] GYH OTOV REQOLTO-
edn, omv omoia ®vEimg othlleton naw 1 dudyvmwon.

T myv avipetdmon mg véoov €xovv mpotabel dudpo-
oeg Oepaeies —ouvtnENTLrES 1j xerpovEywés- (Meunier

Use of biocompatible xenograft for
the surgical treatment of feline
corneal sequestrum after lamellar
keratectomy

Liapis C.I.

ABSTRACT. A Persian cat was referred to our clinic for evaluation
of a black plaque located on the cornea of the right eye noticed by
the owner three months prior to presentation. Reported clinical signs
included ocular discomfort with blepharospasm and epiphora. The
diagnosis of corneal sequestrum was made. Due to morphology,
chronicity and severity of the symptoms, the cat was treated
surgically with lamellar keratectomy followed by covering of the
defect with a porcine small intestine derived xenograft. The excellent
result was in accordance with the previously reported cases.

Key words: Feline, corneal, sequestrum, keratectomy

INTRODUCTION

Feline corneal sequestrum (FCS) is a condition of
unknown aetiology which is unique to the cat (Claze and
Gelatt 1998). Breed and hereditary predilection, corneal
ulcers, viral and bacterial infections, ocular trauma, adnexal
diseases and keratoconjunctivitis sicca are reported to be
contributory factors (Bouhanna and Zara 2001). The
necrosis of corneal epithelium and stroma is characteristic
of the FCS (Stacy and al 2001) and the diagnosis is based
on the typical appearance of corneal lesion. Both medical
and surgical treatment options are available for FCS.
Recently, the use of porcine small intestinal subepithelium
derived xenograft, following lamellar keratectomy to
remove the corneal sequestrum, was proposed (Clerc
2002). In the present paper we report on the case of a FCS
treated, using this surgical technique.
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2003). Hpdopata €xet mpotabel not eQaoUEteTaL 1 YEeL-
povpywr| Oepamelo TOU CUVIOTATOL OTNV EXTOUN TNG VE-
ROWTLHI|S TTEQLOYNG TOU REQUTOELOOUS UE CTOMUOTURY KEQU.-
TexnToun] ®ow xdAvym Tov eMeipuatog ue PLohoynd alhoud-
OYEVUAL TTOV TTROEQYETOAL ATt TNV LITOPAEVVOYGVLO oToLfdda
ToL AeTtToy eviépou yolpov (Featherstone and al 2001,Clerc
2002). 210 mapdv AEOQO TEQLYQAPETOL 1] EPAQUOYT] CUTHS
™™g Bepastevtinnc peBGO0V YLaL TV OVTLUETAILON TG VE-
XOWONG TOV REQATOELDOUE OE et YATO TTEQOLRNG PUATIC.

IEPITPA®H TOY IIEPIZTATIKOY

Mia Onhuni ydta mepowiic uiig xaw nhxiog €EL etav
TOQATEUPON®E OTNV ®hwvint], SudTL Tapovoiale pia oxov-
6y 0mun adoiwor atov xepatoeldy] Tov deELov opOai-
pov. O Woxtiteg Tov Loov avitAigdnray yio 1T poed
70 TESPANUA TTOLY aTtd TEELS WiveS wg pia. BoAn rogpeoeldr|
TEQLOYN] OTO REVTEO TOV %EQATOEDOTE, 1) oTtol0L dev oEe-
VOUOE RAVEVO VITOREWEVIXG OUpTTOpa 0to {io. "Extote 1)
alotwon eEehlyOnre otaduand oe pio vurhry, uehovos
yodporog wepLoxn. To televtaio wijva n ydto taovoio-
oe daxrpvppola xat frepaodomaouo. Zto Lo elyav xoon-
MOl ®aTd ALAOTHUATO-ROL Y WIS AVTATTGROLON- KOQTLRO-
oteQOELdN ®aL avTLpLotind Pe T woe@r ool uxdv ota-
vyévarv (topmpapvrivn- deEapuebaldvn, TobraDex R). H
varta Covoe 0e e0MTEQLRS XWEO, NTAY TAEWE EUPOALOL-
ouévn now dev elye €00l moTé€ o€ emagpn pe diho Lo Tov
{0Lov M dhhov eldovg. ZT1o 1oToEWHS TS deV avapEpnxre
®ravevee eldovg Tpavpatiouds. Extdg amd 1o opbahpoho-
Y6 TESPANUA N ydTa oy 08 dELOTY YEVLXY RATAOTAON.

H yeviun ®hvinn] eE€taon dev amordivye wdt wobo-
AoywrS. Ztnv emor6mnon 1wv ophaludv dtomotdinre oto
0eELS 0pBahud (AO) 1 BmaEn wag ®urhxiic, dlopuéteov 6
XAooTaV, adlolmong og xevrowr] B€om o1o neQoToELdY,
70V £l T woEeY EAxovg ue vdbeta xelkn. To €dagog g
alhoimong elye Eviovo pehavs xomua, eve ToL etk T ®a-
B¢ naw M YUEW aItd CUTHY TEQLOYY TOU REQATOELOOVS E(-
OV ROPEOELNT| YowUaTIons. O xepatoeldric mapovoiale
€vtovn ayyelwon oto dvo nuuoeLs tov. Magoatmentnxre
uétoov Babpot daxrgipooia (AO), n yigw amd Tov o-
PBaluS TTEELOYN TV PAEPAOMV TTOV VYN %O CUYRQOTOV-
og PN woodtta fAEvvNg raé yoduatog (Ewmdva 1). H
ETLOXGTNON TOV 0LOTEQOY 0pBalov (AQ) dev amtordiv-
Pe ndt maBoroyird. H ydra €pAeme vaw amtd ta dvo pdua.
TG00 T0 AvTaVarhaoTrd oTTeLMig GO0 KO TO, PWTORVITTLRG,
AVTaVORAAOTLRE TGS ROENS TV PUOLOAOYLRA.

Sy eEETaon He To PLORQOTHOTILO KO TH OYLOUOELON
Myvia (Clement Clarke 904 Slit Lamp, UK)) duostiotnfnxre
ot to €Mrog ementervotay og BABog (0o pe 1o od Tov wd-
YOUG TOU REQATOELDOUS YLTdva, 1) de veoayyelmwon Tov dvw
NUUOETOV TOV %EQATOELOOVE tav emmpaveraxy. Ot TLuég
om doxuy uétonong daxpvwv pe ™ uéBodo Schirmer
(Schrimer Tear Test-Standarlized Color Bar Strips-Schering
Plough Animal Health USA) vitary 20 mm/min (AO) zow 11
mm/min (AO) (PT: 124 mm/min). H doxwun noavorodtm-
one ms phovopeoeivng (Fluorescein Strips-Chauvin FR) 1-
tav apvnuxry. H evdogpBdlua stleon petorinxre pe ) wé-

Ewova 1. O deé&i6s opBaruds tnys Hepouxajs guiijs, nlixias €t e-
T Onhvsjs ydrag xard tyy quéga s mpooxduions ts. Eivar ya-
QAXTNQLOTIR] 1] VEXQWON TOV XEQATOELON XaOdG ETioNS N EMUPQL-
VELQXT] VEOYYElwan %al TO 0iOnUa Yo amd TN VEXQwTIxI] E0Tia.

Figure 1. Right eye of a 6-year-old Persian female cat on the day of
presentation. Deep corneal sequestrum with superficial neovascu-
larization and edema of surrounding stroma.

CASE PEPORT

A 6-year-old, female Persian cat was referred for
evaluation of a dark lesion of the cornea in the right eye
(OD). The cat had a history of chronic ocular signs that
were first noticed by the owner three months prior to
presentation like a brown-colored corneal opacity located
centrally, with no concurrent other symptoms. As it
progressed, the lesion became a black round plaque.
During the last month the cat exhibited ocular discomfort
with epiphora and blepharospasm. No response to topical
andibiotic and steroid treatment was noted ( tobramycine/
dexamethasone eye ointment-Tobradex R). The cat was
housed indoors and no previous contact with other animal
was established. There was no trauma history mentioned
by the owner. Apart from the ophthalmologic problem the
cat was in excellent general condition.

Upon physical examination, the only abnormality was
limited to the cornea of the right eye. Ophthalmic
examination revealed a 6mm diameter, round ulcerated
lesion, with vertical margins, centrally located on the
cornea of the right eye. The bed of the lesion appeared as
a dense black plaque, while its edges and the surrounding
cornea had a brown staining appearance. An intense
vascularization of the upper half of the cornea was present.
A mild ocular discharge was noted (OD) and a brown
staining mucus was deposed near the eyelid margins
(Figure 1). The left eye (OS) was of normal appearance.
The cat was visual with direct and indirect papillary light
reflexes normal in both eyes (OU). There was persistence of
the menace response (OU).

Slit-lamp biomicroscopy (Clement Clarke 904 Slit
Lamp, UK ) revealed that the depth of corneal involvement
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0080 g emédmwong (Tonopen XL, Mentor Ophthalmics,
Norwell, MA,USA) xou fo€Onxe puatohoyixn »ow 0Tovg
dvo ogpbaiuotc (AO: 18 mmHg-AO:20 mmHg). Kotd tv
eE€taon tov PuBov pe ™ néBodo e Eupeons opbaiuo-
ondmnong (Clement Clarke Ultra 50 Binocular indirect
ophthalmoscope, UK) 8¢ diamotdfnuay maboroyind gv-
OMUOTOL YLt #AVEVOLY ATt TOVS dUo 0pOaAIovE.

T600 10 LoTOEWES (PUAN, CUVONKES EUPAVIONS) GO0 KOl
TOL YOQOXTNOLOTLXA gvEriparta ™g ogpBaioroyiris eE€ta-
ong 0dMNyNoav ot dLdyvmon g VEXQWTIRYS ®eQOTITLOAG
™G YATog. AedoUEVNG g XOVISTHTOC ®oL TS VtalpENG V-
TORELPEVIADV OVUTTOUATWV, OAG %L Ay tov fdboug
%O TNG REVTEURYG BEomg ™e ahholmong, aropaciomxe 1
YELQOVQYLXY OVTLUETAITILON UE PaBELd OTOMUOTIXY] REQA-
TEXTOWY] %ol TOTOOETON PLoAOYLHOT OAOROTYEVUATOS
TAQUOREVATUEVOL ATTS THV VTOPAevvoyovia otolfdda Ae-
7tov evrépov yolpov (VET BIOSIST).

H ydra mpoetopdomxe yio enéufaon oto PorS Tov
0@OaAMOU OVUPMVA UE TO TEWTOROMO QOVTIVAS TS ®AL-
Vg pog ye g entepfdoels outés . H mpogtowaoia tov o-
BT TTEQLEMAUPOVE YOENYNON ATOOTTIVIS OE HOQM O-
pOohMurdv otayévov 1% (Atropine Sulfate 1% R-
Cooper), dvo dpeg oy v enéufaon. o mv movde-
©woT 1oV Liov yoonyndnxre dralemdun 0.2 mg/kg 1.V.
(Stedon R, inj 0.1%-Adelco), ) eyrardotoon mg avouodn-
olag €ywe ue mpomopoin 4mg/kg 1.V. (Propofol R-inj 1%-
Abbot) o m drationon g avarotnoiog pe Lwogphoved-
vio (IsofluranE-Rhodia Bristol UK) petd amté droowhii-
Vo ®row oUvOED) Tov Lwov pe cuoreuy avoucotnoiog uéom
nuizkerotov ruxrhoparog Bain. To {ho tomoetiOnxre ue
™ PorifeLa ApPEMOOVE OTEHOUATOZ AEVNTIROY REVOD OE 1)-
ULTTAGYLOL ROTARMOT RO LE TO REQPAAL TOV OXLVNTOTTOUE -
vo og Té€tola B€om, doTe To emimedo g ipdag va glva o~
edAnho pe exeivo Touv eddgovs. H meproxn tov Phepd-
WV YUQm TS TOV 0POAAUS ROVQEVTHHE RO ATOAVUAY-
Onre ue didhvpa ToPLdévNg 5% eva 1 empAveLo. Tov oA~
BoU o T ROATDOUATE TOV ETUTEPURATAL te OtdAvpat ToPL-
d6vneg 1% (Betadine R- Lavifarm Greece). O foApdg ant-
vnromou|fnxe ue ™ Pordeta LV rabniwtrdy gouud-
tov 5-0 (Polyamid-blue monofilament suture-Medipac R,
Greece), wov TomofemOnray oto fohPird emumepurdta
™ 101, 2n ®ou 6M dEa.

H eméupaon dievepyritnne uEom yeL0ovyLrot xro-
oxromiov za vd peyéBuvon 16X (YZ20T8 Operation
Microscope Crane-China). Agyuxd, pe t forifeia nurii-
%00 ®eparotdpov Timov Francescetti xow dtouétoov Smm
€yLve nurhny] repatotoun, 1 omola tepteAdupave GAn mv
€xtaon mg arhoiwong row emAéov 1 mm mepimov vyw -
076 yipw 07t 10 ehetiBeQO Yelhog me. To fdbog ™ xepa-
TOTOWN|C ETERTAON®E UEYOL TO ULOG TOV TTAYOVS TOU REQOL-
toewdovg yrtadva (0.3 mm). H xegatextoun ohoxinomon-
%E UE TNV OTTOXGAANON TOV TTROC apaLipean 0LOBETNUEVOU
TUHUATOS TOU REQATOELDOUS QTG TO VITOREIUEVO VYLEC
oteapa pe ™ PorBea poyooLdiov ®eQATEXTOUNG THITOV
Desmarres. XoNOWWOTOLHVIOS TOV REQATOTOUO THTOV
Francecsetti idiag dtapétpov (8mm) topaorevdotue to

extended to mid-stroma and the corneal vascularization
was superficial. Schrimer tear test values (Schrimer Tear
Test-Standarlized Color Bar Strips-Schering Plough
Animal Health USA) were 20mm/min (OD) and 11
mm/min (OS) (normal values: 12+4 mm/min). Fluorescein
stain (Fluorescein Strips-Chauvin FR ) was unremarkable
(OU). Intraocular pressures measured, using an applana-
tion tonometer (Tonopen XI,Mentor Ophthalmics,
Norwell, MA,USA), were normal (18 mmHg OD - 20
mmHg OS). Binocular indirect ophthalmoscopy (Clement
Clarke Ultra 50 Binocular indirect ophthalmoscope, UK)
was unremarkable (OU).

On the basis of history and clinical findings, the
diagnosis of feline corneal sequestrum was made. Due to
chronicity and animal discomfort, surgical excision was
proposed. Deep lamellar keratectomy followed by covering
of the defect with a porcine small intestine derived xeno-
graft (VET BIOSIST) was considered because of depth
and central position of corneal involvement.

The cat was prepared for ocular surgery according to
the routine protocol of our clinic. Topical atropin 1%
ophthalmic solution (Atropine Sulfate 1% R-Cooper) was
applied two hours before surgery to achieve pupil dila-
tation. After administration of 0.2 mg/kg IV diazepam
(Stedon R, inj 0.1%-Adelco) the animal was anesthetized
with 4mg/kg IV propofol (Propofol R- inj 1%- Abbot). The
cat was intubated, connected to a Bain semi closed circuit
anesthetic machine and maintained with 1% isoflorane
(IsofluranE-Rhodia Bristol UK) . Using a vacuum beat-
filled pack the cat was positioned in semi-lateral recum-
bency with its head in such secure place so that the plan of
the iris was in horizontal position. The eye was prepared
for aseptic surgery. The surrounding eyelid margins skin
were clipped and painted with povidone-iodine 5% solu-
tion, while the conjunctival sac was flushed with povidone-
iodine 1% solution (Betadine R- Lavifarm Greece). The
globe was stabilized with three stay sutures using 5-0 suture
material (Polyamid-blue monofilament suture-Medipac R,
Greece) placed in the bulbar conjunctiva at 10th, 2nd and
6th hours.

Surgery was performed with the aid of an operating
microscope (YZ20T8 Operation Microscope Crane-
China), under 16X magnification. Using a Francescetti
8mm diameter trephine, the sequestrum was outlined in a
round shape, 1 mm from its margins, to a depth of one half
the stromal thickness (3 mm). The diseased cornea was
completely separated from the underlying intact stroma by
means of keratectomy with a Desmarres keratectomy
blade. Using the 8 mm Francescetti trephine, the graft was
prepared from the biocompatible material derived from the
submucosal layer of porcine small intestine (VET BIOSIST
Ocular Disc-COOK VETERINARY PRODUCTS -
AUSTRALIA) (Figure 2). Four simple interrupted sutures
at 12th, 6th, 3th and 9th hours were first used to help hold
the graft in place, before performing a continuous suture
pattern (Black Polyamide 6 Monofilament 10-0 ETHILON
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Ewova 2. To froovufato vixs VET BIOSIST Ocular Disc
(COOK VETERINARY PRODUCTS AUSTRALIA)

Figure 2. The VET BIOSIST Ocular Disc (COOK VETERINARY
PRODUCTS AUSTRALIA) biocompatible matrix.

udoyevpa and froouuPatd vAxS ov TEo€EyETUL Atd V-
ofhevvoydvia otoldda hemtot eviégov yotpov (VET
BIOSIST Ocular Disc-COOK VETERINARY PRO-
DUCTS - AUSTRALIA) (Ewéva 2). To uéoyevuo vadn-
MO RE 0OYLRA OTNV TTEQLOYY| TG REQUTEXTOUNC UE TECOE-
oLg xabnhotnés pagés ™ 12n, 6m,3n xow 9 wea v oTo-
Oepomou|Onxe TEQULTEQW YE YLOL CUVEYT TTEQLPEQLHT Q-
1. [ ™) oveagy Tou xonoLwoToniOnxre un AToEEOW-
owo pdupa (Black Polyamide 6 Monofilament 10/0-
ETHILON-Johnson&Johnson) (Ewdva 3). Katd m dudo-
AELAL TNG ETEUPOONE TG00 O REQATOELING Y. 600 RO TO UG-
oyevua dafeéxoviay ouyvd 1e puoLOAOYLRG 04 TOREL-
uévou va dratnootvran vypd. H eméupoaon teleiwoe pe ™
ovEEAQY TOL TE(TOV PAEAQOV 0TOV dvm PoAPLrd emue-
PURATA ROL TO ORANQO YLTAVAL.

Merteyyetonurdg oto Lio yoonyrifnxray tomund ovit-
Brotrd (toumoapuvrivy ogBahunés otaydveg 0.3%-
Tobrex R -X4 yio € na quépeg) now atgomivy (Atropine R
ogBaiunéc otayoves 1% X1 yuo toews nuépes). Tnv 8n pe-
TeYYELRNTY| NUEQA ABN®E 1 GLEEOY] TOV TElTOV PAEd-
0V %o ELEYYBNUE 1) OMEQAUATNTA TOV LOOYEVUATOC, TO O-
71010 1jtay TOM) Rahd eUTEdMUEVO. ZTOV ETAVELEYYO TN
20MG HETEYYXELONTLRNS NUEQOS OTTOTE RO ALPOLQE BN ROV TOL
edppoto, SoToTdON®E LravoTou Ty eOnhiomoinon
2O QLYYEIWON TOV PEYOMITEQOU UEQOVE TOU HOOYEVUATOS,
enTOS aTtd €var urMxG TUNUE TOV %ATW PEQOVE TOV, TO O-
moto elye amoppupdel (Ewdva 4). To tuwijua avtd yrov o-
VOrOYWAS urpdteQo ™v 30m ueteyyetontry] nuEea, oms-
TE %O TAEOTNET ON®E TAOVOLGTOTH ALY YEIOT) TOV oY ED-
HOTOS RO TAON Y0 SEVTEQOYEVY ATTORATAOTAON TG TTE-
oLoxNg Tov amortpatog (Ewdva 5). Tnv 451 peteyyeion-
T MUEQO 1] ATTOAVUATLXY] TTEQLOYT E(YE TMOMC ATTORL-
taotabel wou elxe apylioel N dSadracio amToroTdoTooNg
TOU QUOLOAOYLROU LOTOU TOV %eQATOELOUS (EAdTTMON TG
ayyelmong, avIratdoTaon ToU XOAMayGVoU Tov Hooyev-

Ewova 3. Eixova auéows petd tny otoifadixn xeoatextounj xat
Y TOTOBETNON TOV LOTYEVUATOG.

Figure 3. The immediate postoperative appearance after lamellar
keratectomy and graft placement.

Ewdva 4. Eixova v 20n peteyyeiontixn) nuéoa. Equetdote tny
ayyeiwon Tov ueyalvteQov HEQOVS TOV HOTYEVIATOS EXTOS ATG
Eva [0 TUTIUA OTO XATW UEQOS TOV.

Figure 4. Appearance of the eye on 20th postoperative day. Note the
small circular rejected area at the bottom edge of the graft.

- Johnson&Johnson) (Figure 3). The graft and ocular
surface were kept moist by frequent application of sterile
saline during the surgical procedure. The operation was
accomplished performing a third eyelid-episclera flap.

Postoperative treatment included topical use of
antibiotics (tobramycin eye drops 0.3% X4X10D-Tobrex R)
and atropine (atropine eye drops 1% X 1 X 4D- Atropine
R) to maintain pupil dilatation and cycloplegia. Eight days
after surgery the cat was re-evaluated and the third eyelid-
episclera flap was released. The graft was well embedded in
place. On the 20th postoperative day the suture material was
removed. The graft was well vascularized and epithelial cell
proliferation was noted apart from a small circular area at
its distal edge which was apparently rejected (Figure 4). On
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Ewova 5. Eixova tyv 30y peteyyeionrix nuéoa. H amolvuari-
x1j wepLoyl Exet uetwbel xat n ayyelwon tys elvar wAovoia.

Figure 5. Appearance of the eye on 30th postoperative day. The
rejected area is obviously smaller and well vascularizated.

HOTOS UE ROMAYGVES (VEC TOU OTQMUATOS TOU REQUTOEL-
dotg yrrdva) (Ewdva 6). H draduwacio avty evioyinxe
Ue TNV TOTTLRY Yoo YNon oteQoelddv (tpedviloAdvn o-
Bahunn ahowgn 2,5% — Prednizolone R) ot tv 451 €mg
™v 60n nuéga.

XYZHTHXH

H vexpwtri xepatitda eivar pua aobéveia o mo-
ofdhher amonheronxrd g ydrteg (Glaze and Gelatt 1998)
OTLS OTTO{EC RAL TEQLYQAPNLE VLA TOOTY POEA OIS TOV
Verwer to 1965. ITpdogpata avagéednxe wwo epimtwon
%o 0to dhoyo (McLellan 2000). ITpoofdiroviar ouviiBwg
YATES TOV POOYVHEPOMHDV PUADY UE CUYVETEQY THV TTEQ-
o QuUAY, N aoBévela Spwg €xel avageBel now oe YaTeg
Tov Qulav Siam, Himalayan, o8¢ xaw oty xown gvom-
sk QuM). Agv avapépetal TRoddeon Tov va agpod
oto guro Ty nxic. H odhoiwon wropet va eivon eted-
TAEVON 1) AUPOTEQOTAEVEN RO Ve eEEMOTETOUL OTOV (010 1]
oe dragopeTnd yodvo oe ®dBe opbaiud (Morgan 1994).

H vérpwom tov %eQatogtdois g Yt moQovotdle-
TOL 0QYLHA MG pLat BOAT], RAPEOELITG ETUPOAVELAXT] TTEQLO-
%1 TOU OTEWUATOS TOU REQAUTOELDOUS YLTAVAL, TOU OTOLOV
T0 emMo elvar pawvouevirag dduxto (Ewdva 7). Agyo-
TEQQ, M alholmon eEellooeTon 08 o HEAOVOT YODUATOS
VERQWTLXT] TTEQLOYN, 1] OTTOl0L ETTEXTEIVETOUL OUVHOWC OF OLd-
OO PABOC 0TO OTEDUA TOV REQAUTOELOOVS KL OTAVLLL
uroel va grdoet uéyot m otolpdda tov Descemet. H me-
Loy avty €xel ouvBwe 0TEOYYULS 1] WOedES oyrjua, &-
VTOTILETOAL OE REVTOLXY 1] TTOQAXREVTOLXY] 0T R OE OITed-
TEQO OTAOLO EYEL ULCL CUUTTOYT OGO GY1), TTEQLYOQOAKM-
VETOL %ol Sy wEITETOL ATT6 TO TUQAKEIUEVO VYLES OTQ®-
UL Z€ YQOVIES TEQUTTAOELS, YUQM OITG T VERQWTLXY TE-
QLOYT| TaQATNEETAL Oy YEIOM, OldNUA RO PAEYUOVAHING
dmbnom tov xepatoeldovc. H vExpman Tov xeQatogldotg
wWtoel vo TEOrAAETEL TGVO, 0 0TOL0C EXONADVETAL UE

Ewova 6. Exova tyv 450 peteyyetontien nuéoa. H ayyeiwon tov
uoayevuaros aoyiGer va vroywoel. H avtixardoraon tov xoAla-
YOVOU TOV LOOYEVUATOS ATTO PUOLOAOYING KOAAAYOVO TOV OTQ® -
HaTOG TOV XEQATOELDN ExEL 0aY ATOTEAETUA TN OTAOLANT] ATTOKAL-
TdoTA0N TG OLATEQATOTNTAS TOV.

Figure 6. Appearance of the eye on 45th postoperative day. Note the
reduction of vascularization. Corneal transparency is gradually
recovered due to replacement of the graft collagen by stromal collagen
Sfibrils.

Ewdva 7. O de&idc opbatuds ydrag Iepoinijc puiis niixiag
TOLDY ETAY, PUAOV QpOeVIX0V. AQYixd 0TAOLO VEXQWONS TOV XE-
aroeldn] yirdva. H véxpwon et Ty poo@ij iag woetdovs dvo-
Odxourns Bolijs mepioxijc oe mapaxevtoixi Oéon.

Figure 7. Right eye of a 3-year-old Persian male cat. Appearance of
an early sequestrum. Note the discrete, superficial , oval in shape
brownish opacity in paracentral place.

the 30th postoperative day, the graft was well vascularized,
the rejected area was obviously smaller and its healing
tendency was present (Figure 5). On the 45th postoperative
day, vascularization was frankly reduced. The rejected area
was totally healed and the regeneration of normal corneal
tissue had started with replacement of the graft collagen by
stromal collagen fibrils (Figure 6). A topical steroid
treatment between the 45th and 60th postoperative day was
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Brepapdomaouo, empod, TEOROA] TOV TiTOU BAERAQOU,
evépOapo raw potogpofia (Startup 1988, Meunier 2003).

Iotohoywag n ahhoimon amotehelton amd VERQMUEVES
roharyéveg lveg Tov otpdporos. Ivophdotec nou pheyuo-
VO ®UTTEO ATTOVOLALOVY OTtd T VERQWTLXT EO0TIAL, AVL-
yvevovtal Sume o€ agpBovio 0T TEQLOYT TOV REQUTOELDOVS
vyoow omtd ot (Lightowler and al 1987). ®a mpémet va to-
VIOTE( T TO YUQUXTNELOTIRG UEAOVES YODUA TNE VERQWTL-
®1ig eotiag Oev ogelheTal otV evaméOeon pehavivngm ai-
poodneivng, ald omv 0Eeldmwon evic TUuaTog ™e At-
TOOOVE PAoNS TV danimv, TEd YU Tov eENYEL naL TO
OROVEGYOWUO YEWUATIOUS TV d0XQEVWV TV LHmV TOV
TAoYoVV amtd VEREMOT) Tov reQatoeldovg (Lightowler et al
1987, Meunier 2003).

H awtohoyio mg vErQmong Tov ®eQaToeldovE g Yd-
tag dev €xel uéyoL onjuepa drevrpviotel minoms (Glaze
and Gelatt 1998). To yeyovig Gt ToQoVoLdleTon ouyvoTe-
oa og Cada TS TEQOLKNG PUANGS 0dNYNOE 0TV EVOYOTON-
01 YEVETRMV TIOQAYOVTWV, WIS SUmE va. €xel amtoderyOel
6t n vooog elvor xAnpovoury (Chaudieu and Fonck
1989). "Eva 0ofapd pdho oty taboyéveira paivetot va
OOV OL TTAQAYOVTES EXEIVOL TTOV QUEAVOUY TV ExOE0T
%ot 10 XEGVIo €eBlond tov repatoeldovg (Gelatt and
Peiffer 1973). TétoroL mapdyoviee, EXTOC TMV QUAETLRAY,
wWtoQoBv va gival 1 aduvauic oiyriong tov BAepdomy
(AorySpBaluog), To eVIRATLO, 1) TOLYIOOT, 1] TTOCOTLRT 1) TTOL-
OTLRY] OVETTAQRELDL TNG EXXROLONG TV OarQUMV, TA XGVLXL
€hnn nou 1 xedvLa WGAUVOT aTT6 TOV £QTINTOLS TG YATOC
(FHV-1) (Meunier 2003). Z¢ 6,1 agogd otov tehevtaio,
T ATOTELEOUATA TEOTPATWY EQYUOLHIV EIVAL AVTLRQOVS-
peva xow O otoryelofeTotv e PePoudTnro o awttohoyrn
oyxéon netasd tov FHV-1 now mg vErpmong Tou REQUTOEL-
d0vc g ydtag (Nasisse and al 1998, Bouhanna and Zara
2001). ZNuepa elvor amoderTo GTL 1) VERQMTIXY] REQATITL-
da givan ToAvTapoyoviLre véonpua xan xatd tdoa -
VOTNTOL 1) CUVOTTAREN U0 1] oL TEQLOTGTEQMV TTAQAYSVTMV
elval amogalmtn yuwor ™V eugpdvion ™ aobévelog
(Bouhanna and Zara 2001).

H Oepomeio g vERQMONE TOV REQATOELDOVE THE YATAS
WITOQEL VaL EIVOL CUVTNENTLX 1] XELQOVQY XY, avaloya ue
TO 0TAdL0 TG VEOOUL e TO BAB0S TV AMOLDOEWY OTOV 1E-
patoewdij (Glaze and Gelatt 1998). Zta aynd otddio g
VGO0 ®OL EPAOOV OL OALOLDOELS TOU REQATOELDOUS ElvaL
ETULPAVELORES, EQOOUOTOVTaL dLdpopec ouvinenTréc Oe-
pameleg pe apgipora, wotéoo, amoteléouata, dedouévou
ot ovtwg 1 dAwg Eva reo mooootd aobevay Tomv av-
totdrar. H ovvinontiny Ogpaneia ouviotaton oty tomun
XOYON TEXVNTAVY OanEUmV, AVTLBLOTLRMY EVEEMS PAOUNTOS
RO OVTUPAEYUOVOIGIV PaoUdrmV € Loy ogpBalurdv
otaySvav 1 ahowpmv. H tommnn oerynon ®uxhoomooivig
%O LVTEQPEQOVTC €€l emtlong potabel (Meunier 2003).
e 6TL aod 0TO. AVILPAEYLOVADIY, Oa TEEmEL VO TEOTL-
pdrTaL 1 (eNon U oTeQOEdMV ®oL GYL OTEQOELOMV AVTL-
PAEYHOVOODV T OTTO0L ETULIELVHVOUV TNV RATAOTAON O€
nepimrmon dafeioewv Tov embniiov 1 oe TeQiTTMON €-
urhoxrng tov epmnroio’ FHV-1 (Nasisse and al 1989).

applied to minimize scar formation (prednisolone eye
ointment 2.5% X 3- Prednisolone R).

DISCUSSION

Corneal sequestration is a disease unique to the cat
(Glaze and Gelatt 1998). The disease was first reported in
1965 by Verwer. Recently, a case of corneal sequestrum has
been reported in the horse (McLellan 2000). The highest
incidence of the condition is reported in brachycephalic
cats, with Persian cats having the highest reported
incidence, followed by Siamese, Himalayan and Domestic
Shorthair breeds. There is no sex or age predisposition
(Morgan 1994). The disease most commonly affects only
one eye, but can occur bilaterally either simultaneously or at
different times.

In the early stage, sequestrum may appear as a
superficial brownish opacity of the corneal stroma covered
by an apparently intact epithelium (Figure 7). The lesion is
usually in the central or paracentral cornea, circular or oval
in shape and as it progresses it becomes a dense, amber-
colored or black plaque. The depth of corneal involvement
rarely exceeds mid-stroma, although occasionally a seque-
strum may extend to Descemet’s membrane. The plaque
then forms borders and separates from the adjacent
corneal stroma. With chronicity, corneal vascularization,
perilesional stromal edema and inflammation are present.
Corneal sequestrum can cause ocular pain, as manifested
by the clinical signs of blepharospasm, epiphora, prolapse of
the third eyelid, photophobia and enophthalmos (Startup
1988, Meunier 2003).

Histologically, the sequestrum consists of necrotic
stromal lamellae with no evidence of fibroblasts or
inflammatory cells. Fibroblasts and inflammatory cells are
often found surrounding the edge of the lesion. The
pigmentation may be caused by oxygentation of the lipid
tear component rather than deposit of melanin or
hemosiderin pigment. Oxygentation of the lipid tear
component also explains the brown-stained tears in many
affected cats (Lightowler et al 1987, Meunier 2003).

The cause of corneal sequestration is unknown (Glaze
and Gelatt 1998). The predilection for Persian cats impli-
cated a possible genetic component to corneal sequestra-
tion, but the hereditary basis of the disease had never im-
proved (Chaudieu and Fonck 1989). Many factors, result-
ing in exposure keratitis and chronic ocular irritation, are
involved in the pathogenesis in many cases of corneal
sequestration (Gelatt and Peiffer 1973). Apart from the
facial configuration of many breeds, these factors include
entropion, lagophthalmos, distichia, trichiasis, quantitative
or qualitative tear deficiency, chronic corneal ulcerations
and chronic corneal FHV-1 infection (Meunier 2003).
Although sequestration has been seen after experimental
chronic FHV-1 chronic keratitis, the results of recent
reports are controversial and no definite relationship could
be established between FHV-1 infection and corneal seque-
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To meQLotatnd oV OV AVTATOXQIVOVTAL OTY GUVTY-
onury Bepameio, ®abwg xaw exelvo ota 0ot 0L aAOLD-
oelg Oev elval emupavelonés 1/xol TeoEevoly Tovo ral
®hMvird ovumTduota, 6mtmg dareveola xat BAepas-
OTOOUO, B0 TEETEL VAL AVTLUETMITICOVTOL XELQOVQYLRA
(Whitley 1989, Glaze and Gelatt 1998, Stacy and al 2001).

H yewpovpywry] Ogpameio ovviotator oty agaipeon
NG VERQMUEVNC TTEQLOYNG UE OTQWUOTLIAY REQUTERTOUN.
Eg@doov 1o fdbog g regatextout|c dev vteQPaiveL To -
06 TOV TTAYOVS TOV REQATOELDOVES YLTHVAL, TO LOTUG EMAELU-
HoL aprveTo vo etovAmBel ®atd delTeQo oromS. ZV TTE-
plmrtwon mov o BABog TN reQaTEXTOUNS VITEQPAVEL TO (UL
06 TOV TTAYOVE TOV REQATOELDOVE YLTEIVE, 1) MO OO EV-
UOTOC, TTOORELUEVO VaL AV POET TO LoTLRG EMLELUQL, ET-
vau amapaitnm (Gelatt and Gelatt 1994). Ze avtijv mv mte-
plmtwon €xovv mTEoTadel naL eAQUOOTTEL ®ATA ROLEOVS
OLAPOQES TEYVIRES.

H yorjon ehetBeov 1] oy mtol pooyetiotog oms Tov
ETUTEPURATA, TTOV EQPAOUGOTNHE UE ETLTVYIC ROTA ROQOV
070 TTOEEAOGV, oV now Atk TNV EauoYY|, odnyel oty
QTUOAELOL TNE DLOTTEQATATNTOS TOV REQAUTOELDOUS OTNV TTE-
QLOYT TG KEQUTERTOUT|C, 1] OTTOl0L CUVH OGS aPod TO %E-
V100 Tov omrtroy dEova (Blogg and al 1989, Stacy 2001).

H yo1ion ototfadixot autopooyeduatos ot Ty TeQL-
PEQELAL TOV KEQATOELDOUE YLTEhvaL, ®aBMS naw 1o dtoMaBa-
VOV OTOLRAOIXG REQATO-ETLITEPURLLG USTYXEVUOL OE drorTOL-
QAOCOVV T dLOTTEQATATNTA TOV REQATOEDOTE YLTHVAL. RO
dev VLA EYEL ®IVOUVOC ATTGEOUPNIC TOVS, 1) EQOQUOYY| TOVS
Suwg elvon teyvirag duorohdtepn (Pena and Farina 1998,
Stacy 2001).

e Wialtepa pabiég arholdogLs 1 xonon oMxov td-
YOUS OUOUOOYEVUOTOS (UETAUGTYEVON REQUTOELIOVS) €-
muteémet ™ duationon g duarteatdTnrog, ahhd elvor Te-
KVIMS SuoROAGTEQON R TOLEOVOLALEL dUOoKOMES TTOV OYE-
TiCovtaL ue TV eourfeLa »oL CUVTHENOY TV ROOYEVUA-
twv (Hansen and Guandalini 1999).

H yo1ion froloyindv ahopooyevpdtwmy Tov Teoépyo-
vtaw ot ™y vtoprevvoydvia otolfdda Tov Aemttot eviE-
QO 1] TS 0VEOIGKOV KVOTS TOV XOTEOV EPUEUGTETOL TE-
Aevtaio 0TV ATORATACTAON LOTLRMV EMAELUUATMV TOV %E-
patoeldoic pe eEapetird amoteréonata (Featherstone
and al 2001, Clerc 2002, Zigler 2003). Ta vArd avtd mo-
ovoLdlovv To mheovErmua va EXouV Xaunhs ®60tog, dua-
TiBevTOL ETOLUA TTROGS YOV ON, ) TEXVLXY] OE TG XELQOVQYLKIS
EPAQUOYNG TOUC, 1] OTTO{0L TTEQLYQAPN®E TTAQOTAV®, Elval
oxeTrd amhy, og oUyrolon ue dileg ueBddovg petauod-
OyEVONG . X ol AT (AOoT| TTEOCPEQOUY UNYOVLKH UTTO-
OTHOLEY OTOV REQATOELIN YLTAVA RO OTTOTEAOVY TO VITG-
OTEMUA TTEV® 0TO 0TTO{0 oVvTeheitan 1) emmBnlomoinon. Xe
JeUTEQO YOEAGVO TO ROMAYGVO TOU HOOYEVUATOS ATTOOOUEL-
Tou now avuraBiotaton o ®ohMaydvee iveg, ) douwrri ap-
YLTEXTOVLRY TOV OTTOlmV elva oXedGV SpoLaL (e erelvVN TOV
OTRWMUATOE TOV KEQATOELOOUE YLTDVAL, UE ATOTELETUML VO
draopaiiletal n omtrny] SasteQaTdTNTa 0TV TTEQLOYT] Q-
™. O X6VOg ATORATAOTAONS TS ILOTEQOUTOTNTAS TOU KE-
QATOELDOUC YLTava elvon tepimov €EL wjveg (Clerc 2002).

stration (Nasisse and al 1998, Bouhanna and Zara 2001). In
our days, the presence of two or more associated predi-
sposing factors appears to be important in the pathogenesis
of the disease, thus feline corneal sequestration considered
to be a multifactor disease (Bouhanna and Zara 2001).

Both medical and surgical treatment options are
available for feline corneal sequestration and the choice is
generally made on the basis of disease stage and lesion
depth (Glaze and Gelatt 1998). Conservative treatment may
be appropriate in the early stages of the disease, if the
sequestrum is superficial and the cat appears to be
experiencing no discomfort or pain. Medical treatment,
typically consists of topical artificial tears , topical broad
spectrum antibiotics and topical non-steroid anti-inflam-
matory eye drops or eye ointments. Topical corticosteroids
are contraindicated due to compromised corneal epithelium
and possible relation with FHV-1 (Nasisse and al 1989).
Recently, the topical treatment with cyclosporine and
interferon was proposed (Meunier 2003). In any case, the
results of medical therapy are controversial, because even
untreated the sequestrum may eventually loosen or slough.

Surgical treatment should be considered, if medical
treatment does not yield satisfactory results, deeper stromal
tissue is involved or/and if the cat is uncomfortable and
clinical signs, like epiphora or blepharospasm, are present
(Whitley 1989, Glaze and Gelatt 1998, Stacy and al 2001).

A partial lamellar keratectomy to the depth of the
sequestrum is the surgical treatment of choice. In the case
that the depth of lesion doesn’t exceed the half of stromal
depth, the resulting corneal defect is left to heal through
granulation tissue. If the surgical wound is deeper than half
the cornea, the defect must be covered with a graft (Gelatt
and Gelatt 1994). In this case, several procedures are
proposed :

Conjunctival pedicle or free grafts are practical and, as
such, widely and successfully used in the pass. However,
conjunctival grafts can ultimately result in corneal opacities
that can impair vision, because most of the sequestra are
located in the center of the cornea (Blogg and all 1989,
Stacy 2001).

Lamellar keratoplasty and corneoconjunctival trans-
position are two options that have met with considerable
success. Both of them provide a transparent result and there
is no risk of graft rejection, but they are more sophisticated
techniques (Pena and Farina 1998, Stacy 2001).

In cases that sequestrum extend to Descemet’s
membrane, penetrating keratoplasty may yield superior
optical results. On the other hand, this technique requires
specialist skills and equipment and the availability and
storage of donor tissue can be difficult.

Recently, porcine small intestinal or bladder submu-
cosal, were used as novel biodegradable xenografts in the
management of corneal defects, with excellent results
(Featherstone and all 2001, Clerc 2002, Zigler 2003). As a
graft biomaterial for corneal repair, it offers advantages in
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SNV TEQITTMON TOV TEQLYQAPOVUE, ALV RAUL TO VARG
TOV pooyevuatog mov yonowonowOnre (VET BIOSIST
Ocular Disc) Bempeital froovppoatd, tapatnendnzre o-
TEEOWYN VOGS TUNHOTSS TOov. To yeyovag ot m andeeuym
avt| T e (towv v 20m peteyyeltonTvg nUépa),
ot O ouvodevdtay amd otouyela Eviovng PAeyUOoVOdoUg
ToTrC avTidEaong, aBwe ot To 6Tl OgV ETNEEATE TV O-
pohn eEEMEN TS emoAwong, Hog ®AveL vo ToTtebouuEe Gt
eMEGRELTO UAALOV YL U EVOOUdTmOon TaQd Y ahn o o-
TGEOLVPY TOU TUNUOTOS AUTOU TOV OOy EvUaTOC. [

being inexpensive, readily obtainable and technically
straightforward to place surgically, compared to other
methods of grafting. The use of collagen-based graft
material facilitates healing in several ways: in an early
period providing tectonic support and acting as a bed for
the epithelial migration. Later on, the graft collagen
degrades and acts as a scaffold upon which host tissue
recreates a structure that is histologically similar to the
original corneal tissue. Healing therefore occurs by rege-
neration rather than by simple scar formation, providing
corneal translucence. In general, the total time of healing
until cornea restores its translucence is estimated to be six
months (Clerc 2002).

Although the graft material, which was used in this case
report (VET BIOSIST Ocular Disc), is considered to be
composed of a biocompatible matrix, a partial rejection was
observed. As this event was noticed quite early -20 days
postoperatively- with no inflammation or ocular discomfort
and subsequent healing was finally uncomplicated, it is
suggesting that there was a disincorporation rather than a
true rejection.
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