[Teptodikd tng EAANvikN¢ Etatpeiag Ktnviatptkng Zowv ZuvipodLdg

[ATPIKH ZOON 2. YNTPOOIA),

Hellenic Journal of Companion Animal Medicine
Touog 1 » Tevxog 1 « Iavovaptog 2012 | Volume 1l « Issue l o January 2012

ISSN 2241 - 1569

Dyia tmeoswv
TOU KEPATOEISN XITWVA
TOU OKUAOU Kalt TG ydtag

Clinical signs of corneal lesions
in dog and cat




ArtiomaBoyévela kau
CUVETTELEG TNC XPOVIAG
VEPPLKNG VOOOU TNG YATAG:
BEATIWVOLAOTE |UE TNV KATAVONON

> MepiAnyn

H xpovia veppikr vooog (XNN) Tng yatag xapaktnpiletal amd pn avaotpeéPiueg SopkEG AANOIWOELG OTOUG
VEQPOUG Kal pmropei va e€ehiyBei oe xpovia veppikr avemdpketla (XNA), n omoia Katahrjyel TENIKE 0Th CUCOW-
PELON TWV KATANOITTWY TOU PETABOAICHOU Kal otn Slatapayr TNG eVUSATWOoNG, TWV NAEKTPOAUTWY Kal TNG
o&eofaotkng looppomiag. H XNN mpoofBaMel kKupiwg T NAIKIWHEVEG YATEG. XNV TAElovOTNTA TwV {WWV O
€vauopaTtikog mapdayovtag tng XNN mapapével acagnc. Exouv evoyormoinBei 181omabeig, olkoyeveic, ouyyeveic,
PAeYHOVWOELG, AopWEELS Kal vEOoTTAaoUaTiKoi TapdyovTte. Otav AoV €X0uV £YKATAOTADE! Ol AANOIWOELG, N
nepattépw BAAPN Twv veQpwv «autodlaiwvifetaw. Ta KupldTeEPA CUPMTWHATA gival N avopeia, N amwAela
Bdpoug, o éuetog kat n Siappota. H mpwipn Sidyvwon tng XNN givat kaiplag onpaciag. Katd tov epyaotnplakd
€\eyxo pmopei va mapatnenBouv avaipia, alwBapia, umeppwaoatalpia Kat umokaAatpio. H aktivoypaen-
On KOl O UTTEPNXOTOHOYPAPIKOG ENEYXOG TNG KOIALOKNG KOINOTNTAG UMTOPEL VA CUMPBAAOUV GTNV TAUTOTOINON
Tou evauopatikoL mapdyovta. H iotomaboloyikr e£€Taon Twv VEPPWV UIOPE( va 0SnyrnoEL 0TNV AITIOAOYIKN
Stayvwon. Ot ouvéneleg tng XNN gival ToAuouoTNUATIKEG KAl TTEPINAPBAVOUV TNV APTNPLAKK UTIEPTAON, TO VE-
@poyevr SeutePOoyeVH UTIEPTIAPABUPEOEISIOUS, TNV AVALUIQ, TIG YOOTPEVTEPIKEG ETTITAOKEG KAl TIG SIATAPAXES
NG 0§0PBaoIKIG IOPPOTIAG KAl S1aQOPWV NAEKTPOAUTWV.

> Elcaywyn
H xpovia veppikri vooog (XNN), n omoia pmopei
va e&ehixBei oe xpovia veppikry Suoheitoupyia

SOUIKAG Kal AEITOUPYIKAG TOUG OKEPALOTNTAG.
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« S1ayvVWwOoTIKN TTPOCEyyion
« VEQPIKN VOOOG

- yata

(XNA) 1§ averrapkela (XNA), givat ToAU cuyxvr) OTIG
YATeg Kat amoTelei pia amo Ti¢ KUpLeg attieg Bava-
Tou TWV umepHAIkwv {wwv.' H BA&PN Tou veppou
ouppaivel omoladnmote oTyur kKatd tn Sidpkela
™G {wng TG ydtag, wotdoo UMmopEi va unv yivel
avTIANTITH €wg 6Tou eykataoTtadei n XNA. H XNA
Xapaktnpiletal amod pn avaotpéPipeg BAABeC Twv
VEQPWVY, TIOU €XOUV WG ATTOTEAECHA TN HEIWON TNG

TWV LYPWV Kal TNG 0&E0BATIKNC IOOPPOTTIAC TOU
OPYQVIOUOU KAl O PEIWMEVN ATTOUAKPUVON TWV
Katdhoimwyv tou petafoliopov. Emiong pmopei
va odnynoel og pelwpévn mapaywyr Slapdpwv
OpPHOVWV 1| va amotelel To Opyavo-Spdong yla
aUTEC OTWG N gpuBpomointivn, n 1,25-8wdpo-
EuxohokaAolpepOAn (KaAottploAn), n avtidiou-
PENTIKA opuévn, n pevivn kat n aAdootepdvn.#
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Eik. 1. MakpooKoTKr etkova veppav y&tag. ITohvdpiBues kootelg Stapopou peyéBoug Siakpivovtat ot

H PAoLdSN Kot HUEN®ST poipa Kot Twv SV0 VEGPOV.
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MaBoyévela TNG XpOviag VEQPIKNAG VOoOU TNG YATAG ﬂ

Ew. 2. IotonaBoloyikr) Topr
VEPpOL YATag e XpOvia Sidpeon

| vedpitiSa. Eivat epgavrig n Sibnon
a6 HOVOTTUPNVA KOTTOPA KL 1)
diapeon ivwon. Mapatnpodvrot
SlaTeTapéVa VEPPLIKE CwANVEpLX
Kol eTKTNTEG VEPPIKEG KUOTELG.
Aupoto€ulivn Kot ewaiv).
MeyéBuvon X10.

EEENIKTIKG, N VEQPIKN QVETTAPKEID KATOANYEL OF
ouvpaipia.® Aappavovtag unéyn to Babud Tng
OUYKEVTPWONG TNG KPEATIVIVNG OTOV 0pd Tou ai-
HOTOG, TNV MPWTEIVOUPIa KAl TNV apTNPLOKA UTTEP-
Taon, n International Renal Interest Society (IRIS)
avéntuée yia tn XNN éva ocUotnpa otadlomoinong
To onoio mep\apBdvel téooepa otddia.?

> Artioloyia

H XNN tn¢ ydtag pmopei va mpoéNBel amo Sidgo-
pou¢ mapdyovTeg, ol omoiol emdpolv Aueoca 1
£UUECA OTOUC VEQPOUC. Ave€dptnTa amd Tnv al-
Tia TG, 6Tav mpokunTel n vepikr BAABN, n XNN
Bewpeital pia e§eMlooopevn ekpuMioTik Siata-
paxn. H veppikn ducAettoupyia epgavifetal 6tav
KATOOTPAPOUV TIEPLOCOTEPO amd Ta 3/4 (75%)
TWV ve@pwv. Ta CUUMTWHATA TG OUPAIMIAG ERPO-
viCovtal ouvriBwg 6tav ot aAANOIWCELG ETEKTEVO-
vTal 0To 80-85% TWV VEQPPWV.57

Q¢ artieg Tng XNN €xouv evoyomoinOei 1blomabeic,
OUyyeveig, @AeYHOVWOELG, AOIMWOEIG 1 VEOTIAQ-
OMaTIKOi TapdyovTec.2® QoTo00 0To 50% mepimou
TWV acBevwy yatwyv o artloAoylkég mapdyovtag
ntav n Sonabng diapeon veppitida (Mivakag
1).2 Npdogata, ot Lawler kat ouv.! mpdtewvav 6Tt
n XNN 1n¢ ydtag €ival éva eKQUAIOTIKO QaIVOLIE-
VO TO OTI0i0 amoTEAEL GUVETTEIQ TNG Yripavong Tou
opyaviopou. Emiong, n mMOAUKUOTIKA vOOO( Twv
VEQPWV gival ouxvr oTIG YAteg MepoikAg QUANG
(Eik.1). H ouxvotnta €UpAvIong TG VOOOU TTOIKIA-
A€l YEWYPAPIKA YIa TN GUAN AUTH Kal @TAVEL TTEPI-
mou 10 50% otn MeydAn Bpetavia kat tn faAhia.>°
Mapoho mou Sev UTTAPXOUV SNUOCIEVUEVEG PENE-
TECG TTOU VA ATTOSEIKVUOULV TNV AITIOTTAOOYEVETIKN
oxéon petagl g XNN kat tng ve@poAiBiaong, ot
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Ross kat ouv."' Bprikav mpoo@ata 0Tt n VeQPOAL-
Biaon 6¢ ouoyetiCetal BeTikd pe v €§EMEN TNG
XNN. Opiopéva meplotatikd XNA oe ydteg ano-
806nkav amd toug Minkus kat ouv.'? og avooo-
Aoyikoug pnxaviopoug, Aoyw tng dinbnong twv
VEQPWV amd AEUPOKUTTAPA KAl TTAACHOKUTTAPQ,
yeyovog mou umodnAwvel xpdvia Slapecwinva-
plakn veppitida (Eik 2). EmmAéoy, ot Lappin kat
ouv.”® dev Katdpepav va cuoxeTioouv Tov eufo-
AMaopd Twv yatwv evavtia otov €pmntoid (FHV),
Tov kaAukoid (FCV), kat tnv mavAeukomevia (FPV)
pe T XNN. Yrotpomalovta i un avTipeTwrTioIpa
€MELOOGSIA TNG VOOOU TOU KATWTEPOU OUPOTIOINTL-
KoU NG ydatag,™ piag ouxvig KAVIKAG ovToTnNTag
Kal N poéAuvon amd tov 16 NG EMKTNTNG AVOCo-
QAVETIAPKELOG UITOPOUV TENIKA va odnynoouv o€
XNA. Ot German kat ouv.” gikdlouv 6TL o foamy
virus tngG ydtag, mou aviKel 0TOUG PETPOIOUG Kal
mov Bewpeital Mwg éxel eupeia eEAMAwon oToug
mAnBucpoug Twv yatwy, Ba umopoloe va amote-
A&l TNV attia TNG omMElpapaTovePpitidag mou avi-
XVEVETAL OE YATEC LETA ATTO TIEIPAUATIKI LOAUVON).

Mia eviagépouvoa maboloyikr Katdotaon ano-
Tehel n Euepadn tou oupntrpa efaitiag KAmolou
oupOAIBou, oupnTNEITIdag i} Adyw CUCOWPEUONG
Buoudtwy, evw o pubuodg omelpapatikig Sinon-
ong (PXA) otov eTepPOMAEUPO VEQPPO €ival PEIW-
pévog e€artiag XNN. H ovtotnta autr xapaktn-
piCetal wg éva “o&v enelodd1o o £€6apog xpoviag”
VEQPIKNG avendpkelac. O ydteg mpookouilovtal
UE oupalUIKn Kpion e€attiag Twv aANOIWCEWY TNG
XNN kat Tautdypovng SucAettoupyiag Tou aAAou
ve@poU. Katd v YnAdenon ¢ KOINAKAG Kol-
AOTNTAC 0 évag VEQPOC ival HIKPOG o€ péyebog
KAl AVWHANOG, VW 0 ANNOG givatl S10yKwHEVOE Kal
iowg emwduvoc. H ovtotnta autr kaheitatl “ouv-
SpPOHO TOU PEYANOU KAl TOU PIKPOU VEQPOU"'®
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ﬂ MaBoyévela Tng xpdviag VEQPIKAE vOoOU TG yatag

Eik. 3. MakpooKOTIKN €IKOVA
VEPPOV YdTag 1 omoia méBave
aré tedkod otadiov XNA. Ot
VEPPOL eival CUPPIKVWHEVOL KAL
e avapado oxipa. O protdg
eivat S1&tpnTog Kat Aemtdtepog
aItd TO PUGLONOYIKO.

Ava@épetal OTL N UTTOKEIUEVN aiTia apxIKA &mn-
pedlel To SlapecoowAnvaplakd xwpo,”'” orpepa
Opwe n dmoyn avtn & @aivetal va loxVeL. EEAN-
Aou, ot al\o1WoELG TTou evTomi{ovTal O€ pia CUYKE-
KPIMEVN AVATOMIKNA TTEPLOXN TOU VEQPOU ETTEKTEI-
vovTal TIPOOSEUTIKA Kal 0Tov UTOAoLmo.*”7 ITig
TIEPLOCOTEPEC YATEC e XNA, 0 aITioNoyIKOg mapd-
YOVTaG UMOPEL va PNV EVIOTIOTEL TApdA TN owoTh
SlayvwoTik mpooéyyon. Auto emPBeBaiwbnke
ano S1APOPEC MENETEC OTIC OTTOIEG AKOWUN KAl PETA
ano otomaboloyikn e€€taon Tou veppou, Sev Té-
Onke oploTikn Stayvwaon),'?'8 yeyovog mou iowg va
amodidetal otn Aertoupyikn aveaptnoia dapod-
PWV THNUATWV TWV VEQPWVWY, OTOV TIEPIOPICUO
NG aVTAmoOKPIoNG S1apOPWY AVATOUIKWY OTOIXE(-
WV TOU VEQPOU O€ TIOIKIAOUG TTAPAYOVTEG KAl TNV
aduvapia Twv VEQPWVWY va amokataotabouv
otav éxouv umooTei pn avaotpéyiueg BAAPeC.
S€ pia MeNETN, Xpovia SlapecwANVapPLOKN VEQPI-
Tda avixvelBnke o1o 70,4% Twv yatwv pe XNA,
eV PeUBpavwdng omelpapatoveppitida, veo-
m\dopata (1aitepa Aéupwpa) Kal apulogidwaon
napatnenOnkav og mocootd 14,8%, 11%, kat 2%,
avtiotolxa."?

> MaBoyéveia

31ov avBpwmo kat oto kLMo, N XNN xapaktnpi-
Cetal amd MPOOSEVTIKN ATTWAELA TNG VEPPIKNG AEL-
ToupPYIag, EVW OTIC YATEG UMOPEL va mapatnenOei
Mia mo amdtoun (KAIMakwTn) Heiwon tou PZA, pe
anotéheopa va epgavietal aipvidia oupatuiki
Kpion o€ évav katd ta dMa otabepd acBevn).o™°
Katd t Siapketa tng XNN, moA\oi ve@pwveg Ka-
Biotavtal pn Aerroupytkoi. Ot PIWCIUOL VEQPWVES
UTTEPAEITOUPYOUV, UTIEQTPEPOVTAL KAl UTTEPTIAAC-
ooVTal, WOTE VA EMTEAOUV TO £PYO TWV VEQPPWV.
Mépav autoy, mapouactaletal kat evdoowAnvapl-
OKH UTEPTAON, N OTTOIO KATACTPEWPEL PE TN OELPA
NG YPNYopa Toug PBICIUOUC VEQPWVEC. Av Kal
autd To UTEPSINBNTIKO oTddlo Bewpouvtav ma-
AaOTEPA EVEPYETIKO, TWPA MOTEVETAL OTL gival
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MAAov emdnpo.2%?' H anwAela TNG VEQPIKNC AEl-
Toupyiag avapévetal vwpitepa otn SlapECOOW-
Anvaplakn veppitida os ox€on LE TN OTIEIPAUATO-
1ma0e10,% av kal 1o MPooddékipo {wn¢ ATav peya-
AUTEPO o€ YATEG e SIaPECOOWANVAPIOKN VEPPI-
1160 o€ OX€ON PE AUTEG TTOU €TTACYAV ATTO AANEG
veppomdBeiec. Emiong, avagépeTal 0TI n IPWTEL-
voupia Aoyw omelpapatonddelag cuPBANNEL oTNV
“e0WTEPIKN TOEIKWON" TOU VEQPOU Kal OE TTEPAITE-
pw BAARN TwV veEQpwvVwY, aANA 0 akpIfr¢ polog
¢ otV €€ENEN NG VEPPIKNG VOOOU TTAPAMEVEL
acaenc.2? Av kai dev éxel empPePaiwBei oTig ydTeg,
N BAGBN Twv veppwvwy Adyw TnS mpwTeivoupiag,
anodideTal oTNV KATAOTPOPN TwV EMONAMOKWY
KUTTAPWV TWV 0Upo@Opwv ocwAnvapiwy, e&artiag
™G ENavapPOPNONG TWV AEUKWUATIVWV, OTNV TO-
Eikwon amd v Tpavogepivn i To 6idnpo 1 otnv
emidpaon Sla@opwv KUTTApoKIVWV.% Eival akoun
au@IoBNTOUPEVO av N TPWTEIVOUPIa OmMOTEAE
emimtwon n artia tng XNN tng yarag.? Map’ oAa
auTd, €av n umokeipevn aitia ouveyilel va vgioTa-
TAL, OVAMEVETAL TIEPAITEPW ATTWAELA TNG VEPPIKNG
Aertoupyiac>? mou odnyei e Tn o€lPd TNG O on-
pavTiki ve@pikn BAABN.2 TéNog, dTav eykataoTta-
Oei n veppIKA avemdpKela, Ol EMMTWOELC TNG Sev
emnpeddouv pévo ta diagopa dpyava Tou opya-
VIOUOU, aANd e AUECO 1 EUECO TPOTIO KAl TOUG
idloug Toug veppoug, emdelvivovtag v AdN
uplotapevn BAaPNn. 2

> AlayVWOTIKN TIPOCEyyion

H SiayvwoTikn mpoacéyyton tng XNN ¢ ydtag 6a
TIPEMEL va oToxeVel, dv eival Sduvatdy, otnv Tau-
TOTOINON TNG AITiag TNG VEPPIKAG VOOOU Kal OTnV
eKTiUNON TNG oofapdtntdc TnC. Emiong, Ba mpémel
VO TAUTOTIOLED TIG OUVETTIEIEC TNG, va SlEpeuvd yia
TUXOV OUVUTIAPXOUOEG KATAOTATELG KAl va Kabopi-
Ce1 10 pUBUS aMWAELAG TNG VEPPIKAG AEITOUPYIaC.

loTopiko
H XNA ag@opd ouvriBwg PeCHAIKES Kal UTTEPHAIKEG



Awatapayég

OIKOYEVEIG I} CUYYEVEIG

MaBoyévela TNG XpOviag VEQPIKNAG VOoOU TNG YATAG ‘o

TuxvoTnTa ERPAvIonc (%)

DiBartola kat cuv.’®
(n=74)

Elliott kau Barber®

(n=14) (n=120)

+ N6oog Tou moAukuaTikoL veppou (Mepalkn, Ipaidiwv) (K) 7.1 2,1

+ Apulogidwon (ABnoouviag, Bpayutpixeg AvatoArc) (X))

Emiktnteg
» Agutepoyevwg o€ ogia veppikn avemdpkela (K)

» TrelpapatovePpitida (UepBpavwdng, uepBpavolmepmAACTIKE KAM) (X) 28,6 14,8

» Xpovia muehoveppitida (K)

» Nentooneipwon (%)

+ Nopwdng meprrovitiba g yatag (X)

+ 16¢ NG emMiKTNTNG AVOCOAVEMAPKELAG TNG YATAS (%)
» loyeviig Aeuxatpia tng yatag (K)

» Kpuntokokkwon (%)

» BAaotopUkwon ()

» AomiepyiNwon (%)

» NeomAdopata tou veppoU (AEHPwHA, KAPKIVWHA TWV VEQPIKWY

KUTTAPWV, VEQPORBAAoTWHA KATT) ()
» N6oo¢ TG kKatwTEPNG oUPoPSPou 080U TG ydtag (X)
» 1610mabrig xpovia Sidueon veppitida (K)
+ AvtiBupeoeldikn Beparmeia (K)
» NeppoAhiBiaon (?)

K: kotvn)
2: ondvia

= 10,6

42,9 704"

* 01 mMAnpo@opieg mpoépxovtal amod 14/80 yateg mou méBavav
** AVAQEPETAL WG XPOVIA SIAPNECOCWANVAPLOKH VEPPITIOA AyvwoTng artlohoyiog

YATeC,2%2% av Kal Ol VEAPEG UITOPOUV VA TIPOCRAN-
Bouv emionc. Avagépetal 6Tl éva mooootd 10-
15% amd auTtég €xouv NAIKIa HIKPOTEPN TWV TPIWV
etwv.t H alohdynon g ve@piknig Aettoupyiag i-
val emPePANUEVN OTIC NAIKIWEVES YATES, KABWG
n XNN mpooaMet péxpt 10 31% 1y 32% Twv yoTwv
nAiag peyaAutepng Twv 10 i 15 xpovwy, avti-
otoixa.? Tevikd, n XNN epgaviletal oe mocootd
amnd 1,6%% éwg 20% Twv yatwv mou g&etalovTal
yta S1a@opoug Aoyoug.®

Aev éxel avagepOei mpodidBeon w¢ mPO¢ To GUAO,
av Kal éxel BpeBei pia pikpn avénon tng ouxvotn-
TAG TOU VOO UATOC 0TA apoevIKA {wa.? Npdogpa-
10, ot White kal ouv.?® avépepav OTL Ol APOEVIKEC
yatec ektiBevtal otn XNN o€ nAikia pIKpotepn
amnd ot ot OnAukég. Te 6Tt agopd tn XNN n emi-
S5paon Twv OpUOVWY TOU YUAOU €xel SlamoTwOEl
OTOUC avBPWTOUC Kal Ba pmopoUoe va amoTehé-
o€l pia Moyikn e€riiynon. AvtiBeteg mapatnprioelg
UQIOTAVTAL O OTEIPWHEVEC YATEC TTOU ATTOTEAOUV
Tov MANBuoud avaopdg evog lATPeiou.? Ot yaTeq
Twv @UAWV Maine coon, APnoouviag, Siamése,
Russian blue, Mepoikr, Angora kat Burmese
npookouiCovtal ouxvotepa pe XNN o€ oxéon pe
AMeC QUAEC? QoTOoO, auto eaptdtal amd Tov
TANBUOUS TTOU HEAETATAL, OTNV KAWVIKI HAG OTTWG
mOavov kal o ANeG,'® mpookopifovtal ouvrBwg
YATEC TNG QUANG Siamése Kal Og PIKPOTEPO TTOCO-
01O NG PpaxVTpIXnG Kowvrg Eupwmaikng QUARg
(DSH). Otkoyevng mpodldbeon og VEQPIKN VOGO
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mou Katahriyel oe XNA S10mMOTWVETAL OE CUYKE-
KPIMEVEC QUAEC, OTIWG N TTOAUKUOTIKI VOOOC TWV
veppwv oTI¢ MNepolkég, kal n apvlosidwon oTig
ABnoouviag kat mBavov otig Ragdoll.*°

Zuuntwpara

Ol YATeg Pmopei va MPOOKOUIoTOUV [E Sidgopa
CUUMTTWHATA TWV OTToiWV N cofapdtnTa Paivetal
va TOIKIAAEL avaloya e TNV TTapouasia 1y Oxt ou-
patuiag. Ot 1dlokTATeG ouvrRBwg avalntouv KTnvi-
atpikn Bondela détav Ta cupnTwuata gival évtova,
KATL ToU uMoSNAWVEL Tpoxwpenuévn véco. QoTo-
00, N YATO UITOPE( aPXIKA VA TIPOOKOUIOTE XWPIG
Kavéva cUUMTWHA A va mapouctdlel moAvoupia/
moAuSIPia TTou eppével yia EBSOAdES 1 prvec (1°°
otadiov XNA). H moAuvoupia/moAuvdpia, mou armo-
Tehei éva pAANov oTaBepo €UPNUA OTOUG OKUAOUG
pe XNA, o€ pia pelétn kataypdgnke pévo oTo
40% Twv yatwv pe XNA.® Mépav autou, PElwpé-
vn 0peén, anwAela BApoug Kat Kakr oYn Tou Tpl-
XWHOTOG pmopolv va Slamotwbolv 010 apyIkod
0T1dd10 TNG VOoOU, EVW OTa TTpoxwpnuéva otadia,
eu@avifovtal EVIoVOTEPA CUUMTWHATA (OUpalpia)
mou mepAapBavouv omopadikols (TouNdxIoTov
otnv apyxr) euétoug, Sidppola Kal AANOIWOELG
otoug o@Balpouc.t O éuetog dev amotelei Koo
oLUMTWHA oTIG Yateg pe XNA, mBavwg Aoyw Tng
XAUNANG ouxvéTNTag ERPAVIoNG YaoTpitidac.'® Av
Kal oTavia, n TOPAWoN UImopEi va gival To Jovo
CUUTTTWHA TTOU TTAPATNPEOUV Ol ISIOKTATEG.S!

Minkus kat ouv.'?

2,7
9,5

8,1
9,5

16,2

52,7"

5



Awatapayég

Avaipia
AEUKOKUTTAPWON

AUENON TNG CUYKEVTPWONG
NG KPEATIVIVNG

AbEnon TG ouyKkEVTPWONG
TOU oupelkoU alwTou

Yneppwoparaipia
YmokaMiapia
Ymepkahaupia
Ymovatplapia
Ynepvatplatpia
Ynepxohootepohalpia
YnepyAukatpia
YnaoBeoTtiaipia
YnepaofeoTiaipia
YrmoABoupivaipia
YnepaABoupvaipia
YmoxAwptatpia
YrepxAwplapia

AA: Sev avagépeTal

ﬂ MaBoyévela Tng xpdviag VEQPIKAE vOoOU TG yatag

37,2 411
AA 27,4
100 96,9

94,8 95,8
AA 58,3
15,6 29,7
9,1 6,2
1,3 29,7
18,2 7.8

72,2 72,5
AA 23,5
AA 14,8
AA 11,5
AA 111
AA 9,3
1,7 4,8
13 3,2

KAivikn e€étaon

levikd, Ta gupripata TG KAWVIKAG €€étaong o€
yatec pe XNN eivat pn €181kd. Avaloya pe to otd-
610 TNG vOoOoU N YATa UTOPEL va TTIPOOKOWMIOTEL e
aguddrtwon kal anmwAela Bapouc, Kakry éYn Tou
TPIXWUATOG, KATATTWON, wXedtnTa Twv PAEVvo-
Yyovwy, €AKn 0Tn OTOMATIKN KOINOTNTA, SUcOooUN
avamnvorj, cloAdppola, acBevri opuyuo, duonvola
Kat umoBeppia.®® Katda tnv YnAdenon tng Kotia-
KNG KONOTNTAG prmopei va Slamotwbolv avwa-
Mol avduvol Kal Hikpoi o€ péyebog veppoi, mou
KOTA TNV EUTEIPIA TWV CUYYPAPEWY ATTOTEANOUV
€va ANV eukalplakéd evpnua oe yateg pe XNN
(Ewk.3). Emiong pmopei va viotatal ve@poueya-
Aig, ouvnOWC OUWC avapépovTal VEQPOI PUCIONO-
yIKoU peyéBouc.'® Katd Tnv akpoaon tou Bwpaka
umopei va SamotwBei appubuia kat kapdiakd
@UONUO, KABWG Kat auénpévng évtaong avanmveu-
OTIKO[ Y01 i POYXOL. T EUPHATA GTOUG OPOAM-
poug mepihapBdavovtal To V@alpa i To oidnua, n
alpoppayia, N amokOAANon, KaBWg Kal n ENKOEL-
81 ¢ mopeia Twv ayyeiwv Tou ap@IPAnoTtpoeldn.’!

Epyaotnpiakn diepebvnon

H éykaipn avayvwpion tng XNN oTIg yaTeg givat
Kaiplag onuaciac. H Bepameutiki mapéupfaocn ota
apxIkd tng otadla, pmopei va kabuoteproel 1} va
amotpéPel Tnv €ENEA TNG.*” H SlayvwoTikn mpo-
ogyylon NG VEQPIKNG vooou Baociletal Kupiwg
OTa £PYAOTNPIAKA €UPiHATA, KOBWG TO 10TOPIKO
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TuxvotnTa epPaviong (%)
Elliott and Barber® DiBartola kat guv.'® Elliott kat guv.*?

28,3 13,3
AA 6,6
100 93,1
100 97,9
48 12,7
26 12,2
0 58
AA 0,5
AA 85
AA AA
AA AA
AA 0
AA 57,1
AA 0
AA 18,5
AA AA
AA AA

Kal Ta cupmtwpata gival ouvBwe un €8ika. Bé-
Bata, n pakpoxpdvia mohuoupia/moAudpia ri/kat
ol HIKpoi o€ péyeBog veppoi (aupoTEPOTAELPA N
ETEPOTAELPA) KATA TNV YnAdenon odnyolv ot
oofapn umopia XNA.°

Ta Si1apopa alpatoloyikd Kat BloxnuiKa eupripa-
Ta Tou avaépovtal og yateg ue XNA mmapabéto-
vtat otov Mivaka 2. O1 yateg pe XNA evdéxetal va
TTAPOUCLACTOUV HE NTIOV €w¢ METPIou Pabuol
0pBOXPwWUN Kat 0pBOKUTTAPIKY PN AVAYEVVNTIKN
avaipia.? H Aeukokuttdpwon gival cuvriBwg deu-
TEPOYEVAC TNG LUMokeipevng aitiag. H alwBatuia
amnotelei TNV KUpLa Bloxnuiky Statapayn, n omoia
xapaktnpiletal amo avénuévn CUYKEVTPWON TOU
alwTou oupiag Kal TNE KPEATIVIVNG OTOV 0pO TOU
aipatog. Mapdha autd, éxel avagpepbei 6Tl éva
m0000TO 60% Twv Yatwv pe XNA €xel auénuévn
OUYKEVTPWON @wo@odpou kat To 20-30% autwv
€XOUV PEIWHEVN OUYKEVTPpWON Kahiou,*' evw To
KAaAlo auvéavetal oto 15% Twv MEPIOTATIKWV.S H
OUYKEVTPWON Tou aofeotiou eivat auénuévn,
MEWMEVN 1 QUOLIOAOYIKN.E Ol CUYKEVTPWOELC TOU
payvnoiou Kat Tou vatpiou pelwvovtalb® n givat
ouvriBw¢ puaioloyikég. H ouykévipwan tou xAw-
piov pElWVETAL KUPIWE OTAV CUVUTIAPXEL LETABOAI-
Kn o&éwan, ebpnua mMou cuxvd cuvodeUEL TO TIPO-
Xwpnuévo otadlo ¢ véoou (4 otadiou XNN).2#
Daivetal 6T n o&éwaon mapatnpeital mo cuxva o€
YATEG PE OUPAIUIKA Kpion,® av Kal 0 PnXaviopog
yta tn Statrjpnon Tou pH o€ puaoioloyikd emineda



oTo 1° kat 2° otddio Tng XNN akopa epguvdrar?
H o&éwon Oa mpémel va emPePalwveral amd Tnv
avAluon Twv agpiwv Tou apTnPlakol aitatog Kal
N ouykévtpwon Twv SittavOpakikwy Ba mpénel va
gival pikpotepn amd 17 mEq/L, evw autr Tou oAt
kou CO, pikpdTePn amoé 15 mmol/L.> Yrepxolo-
oTtepolaipia éxel Bpebei emiong oe ydteg pe XNA,
n omoia &gv RTav SEUTEPOYEVNC TNG OTIEIPAUATO-
veppitidac.'® H evdexduevn avénon tng Spaotn-
plétTNTag TNG Aimdiong Kat Tng apuAdong otov opd
TOU aipaTog Hrmopei va o@eileTal ot PEIWMEVN
QATTOUAKPUVOTH TOUG OO TOUG VEQPOUG.™ TUupw-
VA E TNV EUTTEIPIA TWV CLYYPAPEWV Ol OTAOEPEC
Bloxnuikég datapayég otig yareg pe XNA, étav
auTég vpioTavtay, ival n alwBartuia Kat n vmep-
pwoataluia.

H avdl\uon tou olpou gival amapaitntn yla Tnv
aloAdéynon Tou ouPOTOINTIKOU  CUCTHUATOG.
2tn XNN, n HEIWPEVN IKAVOTNTA TWV VEQPWVY Va
OUUTTUKVWVOULV TO OUPO €XEl WG AMOTENECHA TN
peiwon Tou €181koL Bapoug Tou ovupou (EBO) To
oroio gival ocuvriBwcg pikpdTEPO Tou 1035 Kal Ku-
paivetal petau 1008 kat 1015.2* Oplopéveg YAaTeg
mOavwg va S1atneovV TNV IKAVOTNTA CUUITUKVW-
oNg Tou oUpoV, £T01, TO eVpNA auto Sev Oa mpé-
TIEL VA TAPATIAQVA TOV KAIVIKO OTNV anmo@aor] Tou
Yla TO €AV TTPOKELTAL VIO TIPOVEPPLKN 1) LETAVEPPL-
Kr} alwBaipia. H mpwrteivoupia pmopei va epgavi-
CeTal akOUN Kal o€ amouacia omelpapaTonddelag,
Kalt €xel ouvdeDEi pe LIkpOTEPO XPOVO eMmiBiwong®
1} M€ apTnplakn unéptaon.3? Ot Minkus kat ouv.'
emuévouyv ot otav diamotwei mpwteivoupia o
ydteg pe XNA, Aoyw xpoviag Slapecocwinvapla-
KNG veppitidag, ToTe MAVTA CUVUTIAPXEL OTIELPA-
patoveppitida. H mpwteivoupia pmopsei va exti-
pNnBei xovépoeldwg péow tng dokiung kabilnong
M€ OOUAPOCOAMKUAIKO 0EU, WOTOCO OVTIKEIUEVI-
KOG OeikTng gival o Adyog MPWTEIVWV TTPOC KPEa-
TIvivn 0TO 0UpPO, 0 omoiog Ba Tpémel va gival mvw
and 0,4.34223 Fnv KAIVIKN HOG, N mpwTeivoupia
amoteAei éva pdAov omopadikd elpnua oTIC Ya-
1e¢ ue XNA. H pikpompwteivoupia eival éva on-
MavTIKO S1ayvwoTIKO epyaleio, To omoio pmopei
va OUMPAAEL OTNV aVEVPECN TOU UTTOKEIIEVOU
artioloyikou mapdyovta.*”22 H XNA &g ocuvodeu-
€tal ouvRBwcg amd evepyo inua oVPOU,* EKTOC Kal
av autd cuvOEETal e TOV AITIONOYIKO TTapdyovTta
(m.x. mueloveppitida).® Av kal Sgv UTIAPYKEL KA-
TTOLOC TTPAKTIKOC BLOAOYIKOG SEIKTNG TTOU va Wo-
pei aglomota va avixyvetoel T XNN og mpwipo
0TAd10, 0 KABOPIGUOE TOU AOYOU TIPWTEIVWV TTPOG
KPEATIvivn 0To 0UPpOo 0€ CLUVOUACUOS LUE TN OUYKE-
VIPWON TNG KPeATvivng 0Tov 0pd TOU aipatog
€xouv mpotadei wg mBavoi mpoyvwoTIKoi SeiKTEG
avamtuéng alwbaipiog oTic NAIKIWUEVEG YATEC.

J€ TIEPIMTWOEIG OEUTEPOYEVOUC 1 TIPWTOYEVOUG
Baktnpidlaknig Aoipwéng TG KATWTEPNS OUPOPO-
pou o0dov, Ba mpémel va Sievepyeital KaAEPYEL
oUpou. H mueloveppitidba pmopei va odnyrioel o
XNA.” Ot nAIKiwpéveg YATEG Eival EMPPEEIC OTIC
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AolpWEEIC Tou oupomoINTikoU cuoThpaTog e€al-
Tiag Tou SlaTAPAYHEVOU AVOOCOTIOINTIKOU TOUG
ovoTthuatog fj TN XNN mou meplopilel T TOTTIKNA
avoaoia. TEAIKA, TO apalwuévo oVPO XAVEL TIG avVTL-
Baktnpidlakég Tou 1810TNTEC.3* To XapnAo €161kO
Bdpog Tou oUpou pmopei va odnyrosL oe apvnTi-
KA amoteAéopata Katd tnv avdiuon tou. Xe pia
MeNETN, ot 17 amd Tig 77 yateg pe XNN gixav Aoipw-
€n TG oupoPoPOU 080V, av Kal POVO 4 ATTo AUTEG
mapousialav CUPTTWHATA VOGOU TNG KATWTEPNG
oupo@dpou 060U Kal évag Leydlog aplbudg dev
€ixe Aeukd alpooaipla i Baktnpidia oto ilnua
Tou oUpou.*

Ot aktivoypagieg pmopouv va cupfdlouvv otnv
afloAoynon NG OKEPAIOTNTAG TWV VEQPWV Kal
otnv arttoAoyikr Sidyvwon. Ot akTivoypagieg Kal
0 UTIEPNXOTOHOYPAPNA TOU AVWTEPOU Kal KATW-
TEPOU OUPOTIOINTIKOU GUOTAMATOC EVOEXETAL va
amokAgioouv ANeC MOavEC aITieq TWV CUUMTW-
pdtwv g yarag. Mépav toutou, givatl Suvatd va
avixveuBouv oupOAIBoL GTO AVWTEPO OUPOTIOINTL-
KO OUOTAUA, USPOVEPPWOH, TOAUKUOTIKOI VEQPOI
N vedmiaoua Twv veppwv. H a§ovikr Topoypagia
KOl N OTTEKKPITIKF) OUpoypagia UImopouv va xpn-
olpomoinBouv yia tnv a§loAoynon tou PZA kat yia
v emPePaiwon tng artiohoyikig didyvwong.'>'®

H a&lohéynon tou PXA Ba mipémel va xpnotpornol-
eital yia tn Sdyvwon g XNN, Touldyiotov ota
apxika otddla (1° | 2° otddlo), 61OV n CUYKe-
VIPWON TNG KPEATIVIVNG OTOV 0pO TOU aiMaTOq
evdéxetal va pnv givat evOEIKTIKA. AuoTUXWG, O
PZA dev pag mapéxel TANPOYOPIES yia TO TTOCO-
01O TOU VEPPIKOU 1OTOU TTou €xel TPOooPANnOEi.
Mia xov&poeldr¢ ektipnon tou PIA umopei va
yivel og eminedo poutivag pe Tov amiéd mpoodio-
pPlopS NG evdoyevolg KpeaTivivng otov opd Tou
aipatog. Eival afloonueiwto 0TI IR Kpeatvivng
oToVv 0pd TOU aiuaTog TTou BpiokeTal KOVTA otV
avWTEPN TIMA TOU Opiou avagpopdg UMopsi va
avtavakAd peiwpévo PZA. H efwyeviig xopnyn-
on Si1dpopwv ouciwv Tou amofBAANovTal Kupiwg
amod Toug VEQPOUG, OTIWG N KPEATIVIVN, N IVOUAIVN
1 n oxe€6An anotelei kaAUTepo Seiktn Tou PZA.
To onpeio-KAe18i TN SOKIUAC AUTAG gival OTI HETA
ano tn xopriynon tng ovaciag, To eminedo g ou-
YKEVTPWONG TNG 0To TAAOUA TOU aipatog fj oTo
0oUpPOo avtavakAd 1o pubud ¢ amofolrig TnG amo
TOUG VEPPOUC.+23> MBavwe, n SOKIUN auTr Umo-
pei va amodelyOei xprioiun Kal oTnV EKTiUNoN Tou
PXA o€ mePIOTATIKA PE TTIPOXWPENUEVN VOGO (3
1 4°° otadiov) 6moU N AMWAELA TNG HUIKAG padag
Ba pmopouoe va cupPBAlel oTn peiwon TNG OUYKE-
VIPWONG TNG KPEATIVIVNG OTOV 0pd TOU aipaToG.

JUOTNMATIKA UTTEPTACN £xel mapatnenbei og éva
20% twv yotwv pe XNN' av kat €gouv emiong
ava@epBei mocootd TG TAgng 60-65%.3%%7 To
peydho €0pog mMOAvVWE va avtavakAd tnv mpo-
é\evon Twv HeEAETWV, Aaupdavovtag umoyn tnv
ATTOKAION QUTWV TIOU TIPOEPXOVTAL OTTO KAIVIKEG

7
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"3 > Meplypa@n mMEPIOTATIKOU

O AeooBévnc, évag Tecodpwv eTwV Yatog, MNepotkig GUANG, apoe-
VIKOG, OTEIPWUEVOC, TIPOOKOMIOTNKE UE IOTOPIKO UEIWUEVNG OpE-
&Nn¢, katantwong Kal omopadikwy meloodiwv epéTou. Katd tn
S1dpkela Twv TeleuTaiwy 20 NUEPWV TTAapouaiace MEVTE EMElCOdIA
EUETWV, TIOU ATTOTEAOUVTAV ATTO YAOTPIKA uypd. O I810KTATNG Tov
Sev gixe mapatnprogl AANA CUPITTWHATA, OTIWE TTOAUOUPIA/TTOAU-
Swia.

loTtopiké O NeooBévng Atav vyt kaBohn tn Sidpkela tng (wWAG
Tou. ZoUoe péoa oTo omiTl, ELBoAlaloTav Kal amomapacitwvotav
TOKTIKA Kat S1atpe@dTav HeE BIOUNXAVOTIOINUEVN TPOPH CUVTHPEN-
onge. Nepimou tpeig eBdopadeg vwpitepa, umoArOnke oe poutivag
amoTPUYWON TWV SOVTIWV HE UTTEPHXOUG ATIO TOV TIAPATIEUTOVTA
kTnviatpo. H kKAvikr), n aipatoloyikr kai n Bloxnuikn e€€tacn mou
nponyndnkav tn¢ dtadikaciag Sev €dei€av kdtl o aloonueiwto
Kal n avavnyn amé tnv avaiodnoia Atav guotoloyik. QoTo00,
0 NeooBévng ePPAVIOE CUUTTWHATA PEIWPEVNC OPEENG Kal KaTA-
TITWoNG, Ta omoia anodoOnkav otn ducdpeotn aiobnon and Tov

£pEOIOPO TWV oVAWV. ‘OTaV TTOPOUCIACTNKE EUETOC, TEONKE uTTO-
Yia yaotpooloopayikig maAivépounong ri/kat o€eiag yaotpitidag
Kal ouvtayoypaenoOnkav pavitidivn, UETOKAOTIPAMION Kal cou-
KPOA@ATN. Ev) n katdotaon tou ydtou mapépeve apetdfintn,
mepimou 15 nUéPEC apydTEPA N YEVIKN €E£TAON TOU AiMATOC KAl O
ENEYXOG TWV PBIOXNMIKWY TTAPAUETPWY OTOV 0pd TOU aipatog é5el-
&av ooBapn alwBaryia.

KAvikni kai epyactnpiakn ektipnon O Néoobévng katd tnv mpo-
oKOMIOoN ATav PETPLa apuSATWHEVOC Kal eppavi(e katdmtwon. O
QIATOKPITNG ATAV OTA KATWTEPA PUOIOAOYIKA épla (25,3%: Ti-
HéG avagopdc: 24-45%), evw To dlwto oupiag (160 mg/dl: Tipég
ava@opda: 9-32 mg/dl), n kpeatwvivn (4,1 mg/dl: Tipég avapopdc:
0,7-1,6 mg/dl) ka1 0 pwoPopog (8,9 mg/dl: Tipég avapopdg: 3,5-
6,7 mg/dl) ntav onuavtikd avénuéva. To kdhio (2,2 mEq/L: Tiuég
avagopdg: 3,4-5,4 mEg/L) Atav pewpévo, to EBO Atav 1017, evw
otnv e€€taon Tou {ipatog Tou oupou dev umrpxav maboloyikd
gupnuara.

ApXIKd pPETpa Kal MEPAITEPW S1ayvwoTIKY) TPOOEyyion ApXIKA

TPWTNG Kat deuTepng yvwpne. ' Mapauével ev-
Slagépov To yeyovog OTL TO TOCOOTO EPPAVIONS
apTnplaknig unéptaong, Seutepoyevwe tng XNN,
OTIC YATEG TIOU €€€TACAUE ATAV MIKPO. Q0TO00, O
UTTOAOYIOHOG TG TTiEONG TOL aipatog ival kabopl-
OTIKOG £€AITIOC TWV CUCTNUATIKWY, KABWGE Kal TV
VEPPIKWY CUVETTEIWV TNG UTTEPTAONC.2® EMITIAéOV, N
apTNPLOKA UTTépTacn amaitei 01K OepameuTIKNn
Slaxeipion kat kaBopiel Tnv mMpdyvwon, €av Kal,
£pOOOV QVTIPETWIOTEL, &€ QaiveTal va emnpeddlel
To Xpovo emBiwong.3? ‘Onwg éxel avagepOei, Ba
Tpémel akdpa va kabopilovtal Kal ot AANOIWOELG
0TOUG 0POAAOUE AOYyw TNG uTépTaong.3'8

H xelpoupyikA ) HECW UTIEPNXOTOUOYPAPIKAG KA-
Bodnynonc Bloyia Twv ve@pwv Kat n emakoAoudn
lotomaboloyIkn e€€taon umopoLv va kataifiéouv
o€ artiohoyikn Stdyvwon).” Ava@épetal 0TI OTIG TTE-
PLOCOTEPEC YATEG (70,4%) avixveUONKE IOTONOYIKA
xpovia diapecoocwhnvaplakn veppitida.'? Av kat
n otomaboloyikn e€étaon gival pia pdA\ov pun
€VaioONTN HEBOSOC yia TNV artioAoyikn Sidyvwon
¢ XNN, amotelei Tov akpoywviaio AiBo yia
S1dyvwon TN VEQPIKAE VOGOU TIPLV Ao TNV £yKa-
TdoTtaon g ve@piknig Suohettoupyiac.2®? levika,
av Kat n Bloyia Twv veppwv amoTeAE( pia OxeTIKA
€UKoAn Sladikacia otn ydta, otnv mAslovoTnTa
TWV TIEPIOTATIKWY O KivOuvog Tou XElpoupyeiou
Sev e€looppomeital amd ta mbavd o@ENN TNG.

Ot yatec Ba mpémel emiong va e€etdlovtal yia tov
10 NG emikTNTNG avoooavendpkelag (FIV), Tov 106
NG oyevolc Aeuyaipiag (FelV) kat Tov 16 Tng Aot-
pwdoug mepiroviudag (FIP), kaBwg n XNN kat n
mpoyvwor| TnG 6a pmopouoe va oxeTieTal Pe au-
ToUG.™ Mpdopata avapépdnke 6Tt ydteg pe XNN
NAKiag HIkpoTePNS Twv 11 eTWV ATav MOavoTEPO
va Bpebouv BeTIkEG OTOV 16 TNG EMKTNTNG AVOCO-
QAVETIAPKELOG amd 0TI yaTeg xwpi¢ XNN.*° Awapo-
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poroinon peta&u ofegiag kai xpoviag véoou Ba
TIPETEL VA YiveTal étav SIamMIOTWVETAL OUPAIUIKA
Kpion kat Ba mpémnel va Baciletal 0tn HaKPOXPO-
via moAuoupia/moAudipia, TOuG HIKPOUG O péye-
00¢ Kal avwpaAoug Katd TNV YnAdenon VEQPoUg
KOl TN KN QVaYEVVNTIKN avalpia. Xpriolwo onueio
Slapopomoinong amotelei 0TI n ofeia veppikni
QVETAPKELD xapaktnpiletal amd apKeTd évrova
CUMTTTWHATA V1o OXETIKA MIKPO XPOVIKO S1aoTn-
pa.%

Oa mpémel va ekTipwvTal n Kapdlakn Asttoupyia,
n A&ttoupyia tou Bupeoeldry, 0 UTTOPAOLOETIIVEPPL-
S1o0p0O¢ Kal n umapén oakxapwdoug Siapntn wote
va KoBopLloToUV Ol TTIPOVEPPIKES aiTieg alwBaipiag
N ol mpwtoyeveig attieg tng XNN. Mpémet va onpet-
wBel 611 n Sduvntikr cuvumapén tng XNN pe Tov
unEPBUPEOEISIONO O NAIKIWUEVEG YATEG EVOEYE-
Tat va amokpuel T Papvtnta tng XNA, kabwg
n unepOupeoeldiKy KATACTAON TOU OPYAVICUOU
BeAtiwvel TNV por| TOu AiATOC OTOUG VEPPOUGE Kal
T0 PXAY

> TUVETTELEG TNG XPOVIAG VEPPIKIG

AVEMAPKELAG

TG yateg pe XNA, oupalpikég Toéiveg cuoowpeL-
oVTal 0TA CWHATIKA LYPd AOyw TNG amoppuBuL-
oNG TNG IKAvOTNTAG TWV VEQPPWYV VA ATTEKKPIVOUV
Ta dxpnota petafolikd mpoidvrta. Autd Ta opya-
VIKA mapdywya gival umevBuva yla TIG TTOIKIAES
KOl TTOAUCUGTNMATIKEG CUVETIELEG 1) ETTITTAOKEG TNG
vooou. EmmAéoy, ol emmiokég Tng XNA ivail amo-
TENEOUA OPMOVIKWV SlOTapaXwV Kal TNG avika-
vOTNTAG TWV VEQPWV Va pUBUICOUV Ta CWHATIKA
uypd, kabwg Kat Tnv oeoPacikr Woppomia Kat
TNV NAEKTPOAUTIKI opolooTacia.’



xopnynénkav evoo@Aéfia uypd evioxupéva pe Ko kat pavitidi-
vn. H aktivohoyikrj Siepelivnon tng KOIAAKNG KootnTag £6e1€e
611 T0 péyeBog Twv VEPPWV (€181KA Tou S€€10V) NTAV OTA AVWTEPA
@uolooyIkd dpla (Eik. 4), evw OTo uneEpnXoTopoypdaenua Siami-
otwONKav MoOAamAEG KUOTELG Kat SlEupupéVo To péyeBog Kal Twv
800 veppwv (Eik. 5). O ANOyoG MPWTEIVWV/KPEATIVIVING OTO 0UPO
ATav QUOIOAOYIKOG Kal N KOANIEPYELD apvnTIK. AKOUQ, N Tieon
TOU aPTNPELAKOU AIMATOC TAV PECA OTA PUCIONOYIKA Opla.

Aidayvwon H armioloyikry Sidyvwon ATav n mMOAUKUGTIKH VOOOG
TwV VEPPWV Twv MNepoikwv yatwv. H avaiobnoia evdéxetal va
TIPOKAAEDE TNV KAIVIKH ekdriAwon tng XNN.

Ospamneia kat ékBaon Zt1ov AeooBbévn §60nke e€1trplo TNV 6" nué-
pa TG voonAeiag Tou. Htav xapoUUEVOG, EVEPYNTIKOG, KAl ETPWYE
IKavoTToINTIKA, aANA ATav Aa alwBalHIKOG, UTTEPPWOPATAIUIKOG,
€VW TO KANIO BPIOKATAV 0TA YUCIONOYIKA Opla. [a To omiTl cuvTa-
yoypaendnkav btk Siaita yia veppomnabeic ydteg, pavitidivn,
SECHEUTNG PWOPOPOU KAl AVACTONEAC TOU UETATPEMTIKOU €V(U-
pou TG ayyelotevoivng l. Aladoyikoi mpoodiopiopoi Twv Bloxnpi-
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Ew. 5. H vniepnyotopoypagiki e€€taon twv vedppov tov AeooBévn
ATTOKAALYE TTOAAXITAEG KOOTELS Kat au€npévoug oe peyeBog veppoug.
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KWV TTAPAUETPWY OTOV 0PpO Tou aipatog £dei§av otabepomoinon
™G Kataotaong Tou AeooBévn o omoiog PplokdTav MAéov oTo 2°
01ad10 Tng XNN, oT1o omoio mapapével PEXPL Kal OrUEPQ, Eva Xpo-
vo apyotepa (Ek. 6).

Ti umodnAwvel To mepioTatiké auvto; Eival yvwotd Ot1 umdpyel
olkoyevii¢ Tpodiabeon twv MePOIkWV yaTwy yia TNV avantuén
TTOAUKUOTIKIG VOGOU TwV VEQPWV. Ot TTEPIOCOTEPEG aTd TIC YATES
autég ekdnAwvouv XNA mepimou otnv nAKKia Twv 7 €TWY, av Kal
MEPLKEC UTTOPEL VA TTAPAPEIVOUV KAIVIKA UYIEIC YO TO PEYAAUTEPO
XPOVIKO Staotnua g {wng Toug 1 va mapatnenBei Ueon TG vo-
00U.* Tuvenwg, Ba TPETEL va YIVETAL TTIPOCEKTIKOG XEIPIOUOG TWV
€UTTABWY YOTWV WOTE VA TIPOOTATEVETAL N VEQPIKN AElTOUpYia Kal
N aKePAIOTNTA TWV VEPPWV OTaV MIXElpoUVTalL EMePBaTIKEG S1adl-
Kaoieg. H éykalpn avayvwplon TnG vooou eival kaiplag onuaaciag.
H umepnyotopoypa@ikn e€€taon mpoteivetal Nén amd tnv nAia
Twv 10 pnvwv.* O yovidiakdg éleyxog, epdoov eival SiaBéotuog,
amnotelei pia afiéomotn Sayvwotikh pébodo, xwpic wotdoo va
kaBopilel TN cofapdTNTA TNE VEPPIKAE VOoOUL TTou SuvnTikd Ba
EUPAVIOTEL.

1

Ew. 4. H aktwvoypagia kotkiag tov AeocBévn dmov
Sev SO TOVETAL KATTOL0 TTBONOYIKO 0PN Q.

Ew. 6. O k0KAoG {wr)¢ Tov AeocBévn ‘
omnwg avtdg kabopiletat armod ™
Xpovia vedpikr| vooo (XNN). Eekiva
ot yévvnon (xpovog 0) Kat ouvexilet
HE TN GpOP& TV SEIKTWV TOL POAOYLOD.
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1. MMoAvovpia kat moAvdipia

H moAuoupia mpokaAeital amod peiwon g IKavo-
TNTAG TWV VEPPWV VA CUPTTUKVWVOUV TO oUPO, N
ormoia ival amoTéAeoua TNG HEWMPEVNG avTaTO-
KPlongG Twv veppwv otn dpdon tn¢ avtidiovpnTti-
KNG oppédvNng, TnG Slatapaynig TnG apXITEKTOVIKNAG
Soung ¢ puedwdoug poipag kat Tng Sloupnong
oV SiNBNpaToc.* AvTioTaBuIoTAC TG TTOAUOUPI-
ag givat n moAudpia, n omoia gaivetal va avayvw-
piCeTal Mo eVKOAA AT TOUC ISIOKTHTEG TWV YATWV.

2. Aptnplakn vméptaon

‘Otav gival mapoVoeg TOOO N aPTNPLAKK UTTEPTACN
600 kat n XNN, o kaBoplopdg g oxéong aitiov
Kal arttatou gival SVokohoc.*® H mpwtoyevig ap-
TNPIAKN UTTEPTAON €ival TTOAU Kotvrj oTov avOpw-
10, EVW N SEVTEPOYEVAG AVAPEPETAL LEXPL KAl OTO
66% twv yatwv pe XNN. Mapoho mou ol xapaktn-
PIOTIKEC LIOTOTTAOONOYIKEC ANNOLWOELS TNG UTTIEPTO-
ong éxouv Bpebei og ve@poUg OKUAWY Kal YOTWV
pe XNA, n unepTaoikn veppomdbela mou cuvavta-
Tal oToug avBpwroug Sev @aivetal va ugioTtatal
ota pikpd {wa. Ot aMNOIWOELG AUTEG TIIOTEVETAL OTI
€ival amoTé\eopa TNG LUTEPTAONG TTOU AvamnTUoE-
Tal Seutepoyevwg oe XNN.2 Tevikd, n apTnplokn
miieon @aivetal va pubuiletal amd adpevepyikd,
VEPPIKA, EVOOKPIVIKA KAl AYYEIOKA CUCTAUATA Kal
oxetifetal pe TNV KAPSIaKH TTAPOXN Kal TNV TIEPL-
@ePIKA avtiotaon twv ayyeiwv. e (wa pe XNA,
n amoppuBUIoN TNG OMOIOOTAGIAC TWV LYPWV
e€artiag Tou pelwpévou PIA kal TNG PEIWMEVNS
ATEKKPLONG TOL vatpiou, n avénon ¢ KapSIaKig
mapoxng, n dlatapayn TnG avtictaong Tou ToIKW-
HaTOG TV ayyegiwy, n dlatapayr Tou CUCTAUATOG
pevivng-ayyetotacivne-aAdootepdvng Kabwg Kalt
TOU OUOTAMATOC KAAMIKPEIVNG-KIvivn¢-TipooTa-
yAavdivng kal ol EMMTWOELG TTOU oxeti(ovtal e
Tov umnepmapaBupeoeldiopd €xouv evoxomolnBei
yla TNV avamtuén tng unéptaonc.'’*8 Oa mpémel va
onueWwBei 61l o uepaldootepovioudg odriynoe
O€ UTTEPTAON O€ OPLOUEVEC YATEG e XNAA

3. Neppoyevic dsutepoyeviic umepmapabupeo-
&1610uo6¢

O veppoyevng Seutepoyevrig umepmmapabupeoel-
S1op6¢ (NAY) amotelei pia amod TIG Mo CUXVEG Kal
onuavtikeg emmtwoelg TG XNA.*2 Xapaktnpiletal
amd avénon tng SpaoTnPloTNTAC TNG Tapabop-
péVNG OTOV 0PO TOU AipATOG Kal €XEL TTapatnenOei
070 80% mepimou Twv yatwv pe XNN.* H avénon
NG CUYKEVTPWONG TNG Tapabopudvng ivatl amo-
TENEOUA TNG HEIWUEVNG TTOPAYWYNS TNG KAACLTPL-
OANG amd Ta KUTTOPA TWV VEQPIKWY CWANvapiwv
KAl TNG KATAKPATNONG TOU WO@POPOU amod TOUG
veQPOUG.2 H Katakpdtnon Tou guwopopou odn-
yei og uneppwo@atalpia, n omoia Pe TN OLlPdA
NG AVAOTENNEL TN peTATPOTH TNG 25- uSpOo&uXo-
AoKaAolpePOANG otnv o SPAoTIKA Hop®r TNG
Bitapivng D, TNV KaAottploAn, amoé tnv 1a- udpo-

latpikr Zwwv 2uvtpoeiag « Topog 1 « Tevxog 1 « lavoudplog 2012

Euldon. H pewpévn ouykévipwon g Kahottpl-
OANG kal ocuvemakélouBa Tou acPectiou oTOV
0p06 ToU aipatog, Sleyeipel TNV mapaywyr TG ma-
paBopudvng and toug mapabupeoeideic adévec.?
H mapaBoppodvn Bewpeital wg pia amd Tig KUPLEG
OUPAIMIKEG TOEIVEG,® av KAl OTIAVIA OTIG YATEG TTa-
patnpouvtal cupmtwpata tou NAY. Otav auédve-
TAL N CUYKEVTPWON TNG Mapabopudvng oTov opd
TOU Q{HaTOG, MPOKAAE(TAL KIVNTOTIOINON TOU aoE-
OTiOU amod TOV OKENETO, AMACBECTWON TWV OCTWV
(veppikry ooteoduoTpOPia) KAl OTn OCUVEXELD
EMAOBEOTWON  TWV HOAAKWV 10TWV, >4 KabBwg
kat SucAeroupyia Slapopwv opydvwv. Kuttapl-
Kr} SucAeToupyia mapatnpeitatl otav Ta emineda
Tou Bacikou KUTTaplkou acfeoTiou gival otabe-
pd avénuéva. Ztov avBpwmo, mpoofBdaihovtal o
cofapotepo Babuod Ta 0otd Tou Kpaviou Kat TNG
yvaBou kat eveéxeTal va UTIAPYXEL YEVIKEUPEVN ali-
oOnon aiyouc.® Ta auénuéva enimeda g mapa-
Bopudvng éxouv avtiotpopn emidpaon otov pe-
TafoAiopod NG YAUKSING kat Twv Aimbiwv, kabwg
Kal otn Agitoupyia Tou KapSlayyEIOKOU GUOTH-
patog kat tou KNX. Mépav autwy, emdevwvouy
TNV OVOOOOVETAPKELA KAl TNV avalia, ol OToigg
nén amoteholv emmlokég Tng XNA tng yatag.*
Onwg éxel Ndn avagepBei, ota €pyacTnplakd
eupnpata Tou NAY mepihapfdvovtal n auénuévn
OUYKEVTPWON TOU GWaoPdpoU Kal TnG mapadop-
pévng otov opo Tou aipatog. Auénuévog kivéuvog
yla €eMacBECTWON UTTAPXEL OTAV TO YIVOUEVO TWV
OUYKEVTPWOEWV TOU QWOPOPOU ETTi TOU OMKOU
aofeoTiou O0TOV OPO TOU AIUATOG Eival PEYOAU-
Tepo amd 70.2 Mo ouxvd ennpealovtal 6pyava
TIOU EKKPIVOUV TIPWTOVIQ, OTIWG TO CTOHAX! Kal
ol VEQPOI, umopouv duw¢ va acfeotomoinbouv
emiong To HUOKAPSIO, Ol TIVEUHOVEG Kal TO ATap.
Eival a§loonpeiwto 611 0 apketég ydteg pe XNA,
mapatnpenBnke unepmapaboppovalpia mapd Tnv
amoucia  UTEPPWOPATAIHIAG. ¥  AguTepOyeV(
napaBupeoeidopeyahia Adyw NAY umopei va ma-
patnenBei w¢ pia YnAA@ARoIUN TTAPATPAXEIQKN
padla kat dev Ba mpémel va ekAapavetal wg pala
Tou Bupeoeldoig adéva Aoyw Tou unepBupeosldi-
opov, mou ouxva cuvundpxet pe tn XNN.

4. laotpevTepIkEG Statapayég

[0oTpeVTEPIKEC EMMAOKECG, O€ TOIKIAOUC oUVSU-
aopol¢ omw¢ avopetia, amwA&la Bapoug Katl at-
HOPPEAYIKOC 1} UN €UETOC Kal S1appola amoTeAoUV
TO CUUTITWHATO TTIOU UITOPEL va Tapatnenbouv
1blaitepa oe ydteg pe mpoxwpnuévou otadiou
XNA (3° 1} 4°° otadiov). To oTopdy! gival To 6pya-
VO TI0U TIPOGBANNETAL CUXVOTEPQ, UTTOPET OPWG VA
mapatnEnOolv cuumTWATA Kal armd Tov uTtdAol-
7O YOOTPEVTEPIKO CWANvA. H eAKWTIKN yaoTpi-
Tda eival amotéAecpa TNG UTEPyAoTPIVALUiag,
AOyw TN peiwong tou PZA. Ta auénuéva enimeda
YyaoTpivng Umopouv va mPoKaAéoouv Unepo&éw-
on Aoyw ¢ avénuévng mapaywyng loviwv vdpo-
yoévou amd Ta ToXWHATIKA KUTTapa Tou yaoTtpl-



KoU [Aevvoyovou. AKOUN MePIKOD emmAéov Ta-
pAyovTeg TTou pmopei va cupBANouV G EAKWTIKA
yaotpitida €ival To GTPEG TOU VOOIiLATOG, N LOXAl-
Mia Tou yaotpikou BAevvoydvou kal n diatapayn
NG MapaAywyng TG YaoTpIKAG BAévvng mmou €xouv
ocav amotéheopa Tnv €€acBévnon Tou yaoTpl-
KoU PBAevvoydviou @paypol. TeAkd, ot auénué-
VEG OUYKEVTPWOELG TNG AUUWVIag Kal TnG oupiag
odnyoulv o {npotnta, umepatuia, Siafpwon Kkat
€€€AKwON TOU YaOoTPEVTEPIKOU BAevvoydvou Kal
pITOPOUV VA TTPOKAAEOOUV EAKWTIKY otopatitida,
oloopayitida, yaotpitida kat eviepokolitida.?

5. Avaipia

Ouydrec pe XNN epgavifouv ouvnOwc pn avayev-
vnTikr, opBokuTttapikn Kat opBéxpwun avaiuia
n omoia pmopsi va eival moAumapayovtiki.* H
KUpLOTEPN arltia TNG avalpiag gival n avemdpkela
o€ epuBpormointivn Adyw TNG avemapkoug Ikavo-
™NTAC TWV TIEPICWANVAPIOKWY IVOPAACTWY TNG
PAOIWSOUG Hoipag TWV VEQPPWV 1/Kal TwV Slape-
owv voPAactwv va Tn cuvBéoouv.® Eival afloon-
peiwTo 6TL Ta emineda TnG epubpomolinTtivng oTo
TAGOUA TOU QMATOC AVAIUIKWY YOTWV TTIoU TTd-
oxouv amd XNN eivat xapnAodtepa amd autd aval-
MKWV yatwv mou Sev maoyouv and XNN, evw gival
avaloya pe autd byiwv yatwv. H xpdvia anwAeia
aipaToC amod To YAOTPEVTEPIKO CWANVA, O UTIOCL-
TIoPGG, N uMoTTPWTEIVAIpia, N amwAela Bapoug, n
QVETTAPKELD Brtapivwy 1 AANwV BpenTIKWY oTol-
XEiwv, n peiwon tng Sidpkelag {wng Twv epubpo-
KUTTAPWY, ol €puBPOTIOINTIKOI ATTOKAEIOTEC OTO
OUPAIUIKO TTAACHA, N MUEAOTVWON, N AILOPPAYIKH
S1a6g0n ANoyw SuoAEToUPYIag TWV AIUOTIETANIWY
Kat ot emdpACEel; TNG XPOVIAG VOOOU amoTeAouV
EMMPOoOETOUC TAPAYOVTEC TTOU GUHBAANOLY GTNV
avatpia mou oxetiCetal pe T XNN oTig ydteg. >4

6. Alarapayég tn¢ oeofaacikiic iIcaopomiag Kat
TG OUYKEVTPWONG TWV NAEKTPOAUTWY

H unokaAlaipia gival pia amo TI¢ O ONUAVTIKES
nAektpoAuTikEG Slatapaxég oe yateg pe XNA#
Eival To amoté\eopa NG PEIWMEVNS TTPOCANYNG
TOU KOAioU, TNG UEIWHEVNG EMavVaPPOPNONC Tov,
NG AMWAELAC TOU aTd Toug VeQPOUC, Tng dlata-
paxni¢ TG oeofacikng IOOPPOTIIAG Kal TNG MEL-
WHEVNG OUYKEVTPWONG TOU Payvnoiou oTtov 0po
Tou aipatog,??! kat prmopei va avantuxBei apketd
apyoTEPA aMo TN MEIWON TNG TIEPIEKTIKOTNTAG TWV
MUWV o€ KAAo. H amokatdotaon Tng VOPHUOKAAL-
alpiag Bewpeitat empBePAnpévn, e€artiag Tng du-
oA&ttoupyiag Tou PXA mou mpokaAeital and tnv
ENATTWON TNG CUYKEVTPWONG TOUu Kahiou. ‘Omwg
ava@épOnKe TTPONYOUHEVWE, N UTTEPPWOPATAL-
Mia gival n mo ouxvrl NAeKTPoAUTIKN Slatapayn
o€ ydteg pe alwBartpia Aoyw XNA kat apopd péxpt
Kall To 80% TwV TTEPIOTATIKWV.2 Me Bdon TNV eumel-
pia Twv ouyypa@éwv n Kupiapxn NAEKTPOAUTIKA
Slatapayr oe alwBaipikég yateg Aoyw XNN egival
n uTEpPWaoPATalpia.

MaBoyévela TNG XpOviag VEQPIKNAG VOoOU TNG YATAG Q

H ouvtpimtikn mAeovotnta Twv yotwv pe XNA
mou cuvodevetal anod Satapayr TnG ofeofaot-
K¢ looopomiag epgavifouv petafolikny o§éwon,
n omoia o@eiAeTal OTN PEWHEVN EMAVAPPOPNON
Twv SITTAVOPOKIKWY, TN HEIWHEVN TTAPAYWYH Op-
Hwviag amd Toug veEQPoU KABWG Kal 0T PEIWHE-
vn OméKKPIoN amd auTtoUg Twv 10vTwv udpoyo-
vou.2* T g éva HIKpS aplOuo MEPIOTATIKWY EVOEXE-
Tatva mapatnpenBei petafoAikry aAkdAwon. X pia
avadpouiky HENETN TTOU AYOPOUCE OE YATEG UE
XNA, petafolikn o§éwon SamotwOnke oto 50%
TWV YOTWV PE vooo Teikou otadiou, oto 15% pe
péTplou BaBuol voco kal omdvia o€ TEPIOTATI-
KA 1% i 2°° otadiou. T& ofeia oupaluikn Kpion, n
o&éwon gival Suvatoév va TPOKAAEDEL Peiwan TNG
ENAOTIKOTNTAG TWV TTEPIPEPIKWY KAl TWV TIVEUHO-
VIKWV ayyeiwv mou Ba pmopouoe va au€rioet Tov
kivduvo avdmtuéng mveupovikol odnuatoc. H
petapolikny oféwon peydAng diapkelag au€avel
NV amodouNon Twv MPWTEVWY, EMOEIVWVEL TN
VEQPIKNAG alTioloyiag ooteoduotpogia Kal Kata-
Mjyel o€ mepartépw ve@pikn BAGPN. 2

> Zupmépacua

H XNN amote)ei pia moA0 ouxvri maBoloyikn Ka-
TAoTAON IOV AMAVTATAl OTIC NAIKIWMEVES YATEC.
210 TEPIOOOTEPA TIEPIOTATIKA N attioloyia Sev
amocapnvietal. H Siayvwotiky mpooéyyion
agopd otnv aflohoynon t¢ artiag t¢ XNN, tn
oofapdétnta ¢ (otadlomoinon), Kabwe Kal TIg
emSPATELC TNG OTOUC VEQPPOUC Kal 0€ AAa 6pya-
va 1} CUOTHHATA TOU opyaviopoU. EmmAéoy, n &i-
Ayvwaon €xel WG OKOTIO TNV LINBETNON TwWV KATAA-
ANAWV PETPWV Kal ToV KOBOPIoUO TNG TPOYVWONG
NG vooou.

> EuxapioTtieg

Ol ouyypageig euxaploTouv
Tov Av. KaBnyntr tng
MaBoAoyIKAG AVATOUIKNAG

K. Baoil&io Woya yia

TIG MOKPOOKOTTIKEG Kal
10TOMTABONOYIKEG EIKOVEC
YOATWV UE VEPPIKN VOOO.
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> Abstract

Feline chronic kidney disease (CKD) is characterized by irreversible structural lesions of the kidneys
and may lead to chronic renal failure (CRF), which eventually results in accumulation of metabolic
toxins and dysregulation of fluid, electrolyte, and acid-base balance. CKD mainly affects geriatric
cats. In the majority of animals the initiating factor of CKD remains unclear. Idiopathic, familial,
congenital, inflammatory, infectious, and neoplastic causes have been suggested. Once lesions
have adequately progressed, the condition is generally self-perpetuated. The main clinical signs
are anorexia, weight loss, vomiting, and diarrhoea. Early diagnosis of CKD is crucial. Anaemia, azo-
taemia, hyperphosphataemia, and hypokalaemia may be detected by laboratory examination.
Radiology and ultrasonography of the abdominal cavity may contribute to identification of the
initiating factor. Renal histopathology may aid in diagnosing the primary cause. Consequences of
CKD are multisystemic and include arterial hypertension, renal secondary hyperparathyroidism,
anaemia, gastrointestinal complications, and acid-base and diverse electrolyte disturbances.

> Introduction

Chronic kidney disease (CKD), which may result
in chronic renal insufficiency (CRI) or failure (CRF),
is very common among the feline population
and is one of the main causes of death in elderly
patients.” Kidney injury may occur at any time
during a cat’s life, but it may not be evident until
CRF becomes apparent. CRF is characterized
by irreversible kidney damage, resulting in
compromised structural and functional integrity
of the kidney. The kidney damage leads to

dysregulation of body fluids and acid-base
balance, and to decreased removal of metabolic
waste products. It may also result in eliminating
of production of various hormones or being the
target organ for them such as errhythropoeitin,
1,25-dihydroxycholocalsipherol (calcitriol),
antidiuretic hormone, renin, and aldosterone.®*
Eventually, the clinical manifestation of advanced
kidney failure is uraemia.’ Taking into account
the severity of serum creatinine concentration,
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Fig 1. Kidneys from a cat. Numerous variably sized cysts are present in the cortex and medulla of both kidneys.



proteinuria, and arterial hypertension, the
International Renal Interest Society (IRIS) has
developed a staging system for CKD, which is
characterized by four stages.?

> Aetiology

Feline CKD may be caused by various factors that
directly orindirectly have an effect on the kidneys.
Irrespective of its cause, when renal damage
is pursued, CKD is considered a progressively
deteriorating  disorder. Renal insufficiency
becomes apparent when more than 3/4 (75%) of
the kidneys are damaged. Signs of uraemia are
usually present when lesions extend to 80-85% of
the kidneys.5”

Inherent, congenital, inflammatory, infectious,
or neoplastic factors have been suggested as
causes of CKD,?? although the causative agent in
approximately 50% of feline cases was idiopathic
interstitial nephritis (Table 1).2 Recently, Lawler
et al' suggested that feline CKD may be part of a
normal aging phenomenon and a survival driven
adaptive process. Moreover, polycystic kidney
disease is common in Persian cats (Fig 1). Its
overall prevalence varies geographically for this
breed and reaches almost 50% in Great Britain
and France.®™® Although there are no published
studies demonstrating the aetiopathogenetic
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relationship between CKD and nephrolithiasis,
Ross et al'' recently found that nephrolithiasis
did not positively correlate with progression of
CKD. Some cases of CRF in cats were attributed by
Minkus et al'? to immune mediated mechanisms,
due to infiltration of the kidneys by lymphocytes

and plasmacytes, suggesting chronic
tubulointerstitial nephritis (Fig 2). Furthermore,
Lappin etal™ was not able to correlate vaccination
of cats against herpesvirus (FHV), calicivirus (FCV),
and panleukopenia (FPV) with CKD. Recurrent
or untreated episodes of feline lower urinary
tract disease, a very common clinical entity in
cats, and infection by feline immunodeficiency
virus may eventually result in CRF. German et
al’® suggested that feline foamy virus, which is
classified as a retrovirus and is considered quite
widespread among cat populations, could have
been the cause of glomerulonephritis detected in
experimentally infected cats.

An interesting disorder occurs when the ureter
is obstructed due to urolith, ureteritis, or from
accumulation of debris, and the glomerular
filtration rate (GFR) in the other kidney is reduced
due to CKD. This entity is an “acute over chronic”
renal failure. Cats present with uraemic crisis due
to lesions of CKD and subsequent malfunction
of the other kidney. Upon abdominal palpation
a small and irregular kidney is evident, while

Fig 2. Section from
the kidneys of a cat
with chronic intersti-
tial nephritis. Mono-
nuclear cell infiltration
and interstitial fibrosis
are evident. Note the
dilated tubules and
acquired renal cysts.
Haematoxylin and Eo-
sin. Original magnifi-
cation X10.
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Fig 3. Kidneys from a cat that
died from end stage CRF. The
kidneys are shrunken and ir-
regularly shaped. The cortex is
pitted and thinner than normal.

I

the other is swollen and perhaps painful. This
entity has been called “big kidney - little kidney
syndrome”.'®

It has been suggested that the inciting cause
affects initially the tubolointerstitium,”"” but
it is currently believed to be elusive. However,
lesions that are confined to a specific anatomical
component of the kidney progressively extend
to the remaining.*”'7 In most cats with CRF, the
causative agent may not be detected despite
proper diagnostic evaluation. This was confirmed
by various studies where even after kidney
histopathology, a definitive diagnosis was not
established,'>® and it may be attributed to the
functional independence of various components
of nephrons, the limitation of responses of various
kidney parts to different agents and the inability
of the nephrons to be replaced when irreversibly
destroyed. In one study, chronic tubulointerstitial
nephritis was detected in 70.4% of cats with CRF,
while membranous glomerulonephritis, neoplasia
(specifically lymphoma), and amyloidosis were
observed in 14.8%, 11%, and 2% of cats with CRF,
respectively.’

> Pathogenesis

In humans and dogs, CKD is characterized
by progressive regression of kidney function;
while in cats a stepwise deterioration of GFR
may be noticed, suggesting uraemic crisis
may be detected suddenly in an otherwise
stable patient.®" During CKD, many nephrons
become non-functioning. Viable nephrons
hyperfunction and become hypertrophied
and hyperplastic to complete the work of the
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kidneys. Moreover, intraglomerular hypertension
is evident, leading to these nephrons being
damaged rapidly. Although this hyperfiltrative
state was formerly considered beneficial, it is
currently believed to be detrimental.**?' Renal
function deterioration is expected sooner in
tubulointerstitial nephritis than in glomerular
disease,® although life expectancy was longer in
cats with tubulointerstitial nephritis compared
to those with other nephropathies.! Additionally,
proteinuria due to glomerulopathy has been
suggested to contribute to intrinsic renal toxicity
and further nephron damage, but the precise role
of proteinuria in the progression of renal disease
is uncertain.?? Although not confirmed in cats,
nephron damage from proteinuria has attributed
to tubular cell death due to albumin reabsorption,
the toxicity of transferin carrying iron, or the
effect of various cytokines.? It is still controversial
whether proteinuria is a marker or a mediator
of feline CKD.2> Nevertheless, if the inciting
cause still exists, further deterioration of renal
function is expected*? leading to substantial
renal damage.? Finally, the consequences of CRF
have a direct or indirect impact on the kidneys
themselves.?*

> Diagnostic evaluation

Diagnostic evaluation of feline CKD should aim
to the identification, if possible, of the cause
of kidney disease, and to the estimation of
its severity. Furthermore, it should determine
its consequences, investigate any concurrent
conditions and establish the rate of loss of kidney
function.



Disorders
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Prevalence (%)

Elliott and Barber® Minkus et al' DiBartola et al'®
Familial or Congenital
Polycystic kidney disease (Persian, Himalayan) (C) 7.1 2.1 2.7
Amyloidosis (Abyssinian, oriental shorthaired) (R) - 2.1 9.5
Acquired
- Sequela of acute renal failure (C) - - -
» Gromerulonephritis (membranous, membranoproliferative, etc) (R) 28.6 14.8 8.1
» Chronic pyelonephritis (C) 214 2.1 9.5
« Leptospirosis (R) - - -
» Feline infectious peritonitis (R) - - 1.3
» Feline immunodeficiency virus (R) - - -
« Feline leukemia virus (C) - - -
« Cryptococcosis (R) - - -
» Blastomycosis (R) - - -
« Aspergillosis (R) - - -
» Renal neoplasm (lymphoma, renal cell carcinoma, nephroblastoma, etc) (R) - 10.6 16.2
» Feline lower urinary tract disease (R) - - -
» |diopathic chronic interstitial nephritis (C) 429" 704~ 52.7"

Anti-thyroid therapy (C)
Nephrolithiasis (?)

C: common
R:rare
* Data retrieved from 14/80 cats that died

** Referred as chronic tubulointerstitial nephritis of unknown cause

Signalment

CRF usually presents in middle aged to elderly
cats,>>%* although young cats may be also
affected with 10-15% of them younger than
3 years old?® Evaluation of renal function is
considered imperative in older cats because CKD
affects up to 31% or 32% of cats older than 10 or
15 years, respectively.? In general, CKD presents
in 1.6%% to 20% of cats examined for various
reasons.”®

No sex predilection has been reported, although a
slightincrease in males has been found.? Recently,
White et al®® reported that male cats exhibited
CKD in a younger age than females. The influence
of sex hormones, evident in humans, could
be a rational explanation, but this hypothesis
comes in contrast with the usually neutered
patients of the reference population of veterinary
practices.”® Maine coon, Abyssinian, Siamese,
Russian blue, Persian, Angora, and Burmese cats
are overrepresented.? However, this depends on
the study population; in our clinic and probably
others to0o,’® Siamese and domestic shorthaired
cats are most commonly presented. Familial
predisposition to kidney disease resulting in CRF
is evident in certain breeds, such as polycystic
kidney disease in Persians, and amyloidosis in
Abyssinians and possibly Ragdoll cats.*
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Clinical signs

Cats may present with various signs; their severity
appears to vary directly with the development
of uraemia. Owners usually seek medical help
when clinical signs are profound, suggesting
advanced disease. However, the cat may not
present initially with any clinical signs or it may
show polyuria/polydipsia persisting for weeks or
months (1%t stage of CKD). Polyuria/polydipsia,
which is a rather constant finding in dogs with
CRF, was observed in only 40% of cats with CRF
in one study.”® Moreover, decreased appetite,
weight loss, and poor hair coat may be seen at
the initial stage; whereas in advanced stages,
more intense clinical signs (uraemia) are evident
including sporadic (at least initially) vomiting,
diarrhoea, and ocular manifestations.® Vomiting
is not a common sign in cats with CRF, perhaps
due to a low frequency of gastritis.’”® Although
rare, blindness may be the only sign recognized
by cat owners.53

Physical examination

Physical examination findings in cats with CKD
are generally nonspecific. Depending on the
stage of the disease the cat may present with
dehydration and weight loss, poor haircoat,
depression, pale mucous membranes, oral
ulceration, halitosis, drooling, weak pulses,
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Abnormality

Anaemia

Leukocytosis

Increased serum creatinine

Increased BUN
Hyperphosphataemia
Hypokalaemia
Hyperkalaemia
Hyponatraemia
Hypernatraemia
Hypercholesterolaemia
Hyperglycaemia
Hypocalcaemia
Hypercalcaemia
Hypoalbuminaemia
Hyperalbuminaemia
Hypochloraemia

Hyperchloraemia

NR: not reported
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37.2 411
NR 274
100 96.9
94.8 95.8
NR 583
15.6 29.7
9.1 6.2
13 29.7
18.2 7.8
72.2 72.5
NR 235
NR 14.8
NR 11.5
NR 11.1
NR 9.3
11.7 4.8
13 3.2

dyspnoea, and hypothermia.®® Upon abdominal
palpation, small-sized, irregular, and painless
kidneys may be evident, which in the authors’
experience is rather an occasional finding in cats
with spontaneous CKD (Fig 3). Renomegaly may
also occur and, more commonly, normal renal
size is reported.’® Cardiac arrhythmias and heart
murmur, as well as increased breathing sounds
or crackles, may be found on auscultation. Ocular
manifestation includes hyphaema or oedema,
haemorrhage, detachment, and vessel tortuosity
of the retina.®'

Laboratory evaluation

Early recognition of CKD in cats is crucial. In
its early stages, therapeutic intervention may
delay or prevent its progression.*’ Diagnostic
evaluation of kidney disease is mainly based on
laboratory findings because history and physical
examination is usually non-specific. Of course,
polyuria/polydipsia of long duration and/or small
sized kidneys (single or both) on palpation may
lead to serious suspicions of CRF.

Various haematological and biochemical findings
reported in cats with CRF are listed in Table 2.
Cats with CRF may present with mild to moderate
normochromic and normocytic non-regenerative
anaemia.? Leukocytosis is usually secondary to the
inciting cause. Azotaemia is the main biochemical

latpikn Zwwv Zuvtpogiag « Topog 1 « Tevxog 1 « lavoudplog 2012

Prevalence (%)
DiBartola et al ® Elliott et al #2

133 283
6.6 NR
93.1 100
97.9 100
12.7 48
12.2 26
5.8 0
0.5 NR
8.5 NR
NR NR
NR NR
0 NR
57.1 NR
0 NR
18.5 NR
NR NR
NR NR

abnormality, which is characterized by increased
concentration of serum urea and creatinine.
However, it has been reported that 60% of cats
with CRF have increased concentrations of
phosphorus, and 20-30% of them have decreased
concentrations of potassium,®' whereas potassium
is increased in 15% of cases.® The concentration
of calcium is either increased, decreased, or
normal.? The concentrations of magnesium and
sodium are decreased®® or usually normal. The
concentration of chloride is decreased mainly
when metabolic acidosis is present, which often
accompanies the advanced stage of the disease
(4" stage of CKD).?* It seems that acidosis is more
commonly observed in cats in uraemic crisis,®
although the mechanism for the preservation
of pH to normal values in the 1t or 2™ stage of
CKD is still being investigated.** Acidosis should
be confirmed by arterial blood gas analysis and
the concentration of bicarbonate should be
lower than 17 mEq/L, while the concentration
of total CO, should be lower than 15 mmol/L.
Hypercholesterolaemia has been also found in
cats with CRF, which has not developed secondary
to glomerulonephritis.5'® The potential increased
activity in serum lipase and amylase may be due
to their decreased elimination from the kidneys.™
According to the authors’experience the constant
biochemical abnormalities in cats with CRF, when
present, are azotaemia and hyperphosphataemia.



Urinalysis is necessary for evaluation of the urinary
system. In CKD, the reduced concentrating ability
of the kidneys results in decreased urine specific
gravity (USG) that is usually lower than 1035 and
ranges between 1008 and 1015.>* Some cats
may retain their ability to concentrate urine;
thus, this finding should not mislead the clinician
to the conclusion of prerenal or postrenal
azotaemia. Proteinuria may be apparent, even
in the absence of glomerulopathy, and has been
related to shorter survival times®® or arterial
hypertension.?* Minkus et al'? insists that when
proteinuria is evident in cats with CRF, due to
chronic tubulointerstitial nephritis, there is always
concurrent  glomerulonephritis.  Proteinuria
can be roughly assessed by sulfosalicylic acid
precipitation test; however, its objective index is
the urine protein to creatinine ratio, which should
be greater than 0.4.34222 |n our clinic, proteinuria
is a rather sporadic finding in cats with CRF.
Microalbuminuria is an important diagnostic tool,
which may contribute to diagnosing the inciting
cause.*”2? CRF is not usually accompanied by an
active sediment,* unless it reflects the primary
agent (e.g. pyelonephritis)." Although no
practical biomarker exists to reliably identify early
CKD, determination of urine protein to creatinine
ratio along with serum creatinine concentration
have been suggested as potential predictors of
the development of azotaemia in geriatric cats.®

In cases of secondary or primary bacterial
infection of the lower urinary tract, urine culture
should be performed. Pyelonephritis may result
in CRF7 Elderly cats are prone to urinary tract
infections due to a disrupted immune system or
CKD that limits local immunity. Finally, diluted
urine loses its antibacterial properties.”** Low
urine specific gravity may lead to negative results
on urinalysis. In one study, 17 of the 77 cats with
CKD had urinary tract infections, although only
4 of them showed clinical signs of lower urinary
tract disease and a substantial number did not
have WBCs or bacteria in their urine sediment.?*

Radiology may contribute to the evaluation of
kidney integrity and the definitive diagnosis.
Radiography and ultrasonography of the upper
and lower urinary system may rule out other
possible causes of the cat’s signs. Moreover,
upper urinary tract uroliths, hydronephrosis,
polycystic kidney disease or kidney neoplasm
may be detected. Computed tomography and
intravenous urography may be used to evaluate
GFR and confirm a definitive diagnosis.'*'

Evaluation of GFR should be used for the diagnosis
of CKD, at least at the initial stages (1% or 2™
stage), where serum creatinine concentrations
may be insensitive. Unfortunately, it does not
provide the proportion of renal tissue affected
by the kidney disease. A crude/poor estimation
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of GFR may be routinely made by determination
of endogenous creatinine in serum. It is of
note that serum creatinine value in the upper
reference range still may reflect a decreased GFR.
Exogenous administration of various substances
that are eliminated mainly by the kidneys such
as creatinine, inuline or iohexol is a better
indicator of GFR. The keynote of this test is that
after the administration of the substance, its
concentration level in plasma or urine reflects
its rate of elimination from the kidneys.*?03*
Presumably, this test may be proven useful in
estimating GFR also in advanced cases (3" or 4"
stage) where muscle wasting would contribute
in lower serum creatinine concentration.

Systemic hypertension has been observed in 20%
of cats with CKD,*' although percentages of 60-
65% have also been reported.***’ The wide range
may reflect the origin of the studies, suggesting
there is variation between those coming from
first and second opinion clinics.?' It is of interest
that the incidence of arterial hypertension,
secondary to CKD, in the cats we examined
seemed low. However, determination of blood
pressure is imperative due to the systemic, as
well as renal consequences of hypertension.®®
Moreover, arterial hypertension demands
specific therapeutic management and defines
the prognosis; although, if treated, it does not
seem to affect survival time3? As mentioned,
ocular manifestation of hypertension must also
be determined.3'*

Surgical or ultrasound guided renal biopsy and
subsequent histopathology may result in a
definitive diagnosis.” It has been reported that
in most cats (70.4%) chronic tubulointerstitial
nephritis was detected histologically.'? Although
histopathology is a rather insensitive method
for the aetiological diagnosis of CKD, it is the
cornerstone for the diagnosis of kidney disease
before the establishment of renal dysfunction.??*
In general, although biopsy of the kidneys is a
relatively easy procedure in the cat, the risk of
surgery does not outstand the benefits in the
majority of feline patients.

Cats must also be tested for feline
immunodeficiency virus (FIV), feline leukemia
virus (FeLV), and feline infectious peritonitis (FIP)
because CKD and its prognosis could be related
to them." It has been recently reported that cats
with CKD younger than 11 years old were more
likely to be positive for FIV infection than were
cats without CKD.3? A differentiation between
acute and chronic disease should be made when
uraemic crisis is apparent; it should be based
on long lasting polyuria/polydipsia, small sized
and irregular kidneys on palpation, and non-
regenerative anaemia. A useful tip is that acute
renal failure is characterized by quite intense
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"3 > Case presentation

Leosthenis, a 4-year-old male castrated Persian cat, was referred
with a history of decreased appetite, depression, and sporadic
episodes of vomiting. He exhibited five episodes of vomiting,
consisting of gastric fluid, during the last 20 days. His owner did
not notice any other signs, such as polyuria/polydipsia.

History Leosthenis was in good health throughout his life. He was
an indoor cat, current on vaccination, routinely dewormed, and
fed a commercial maintenance diet. Approximately three weeks
before, he underwent a routine ultrasonic scaling of the teeth by
the referring veterinarian. Physical examination, haematology,
and biochemistry prior to the procedure were unremarkable, and
recovery from anaesthesia was uneventful. However, Leosthenis
showed signs of decreased appetite and depression, which were

attributed to the unpleasant sensation of gingival irritation.
When vomiting presented, gastroesophageal reflux and/or acute
gastritis were suspected and ranitidine, metoclopramide, and
sucralfate were prescribed. While the cat’s condition remained
unchanged, CBC and biochemistry approximately 15 days later
revealed marked azotaemia.

Physical and laboratory evaluation Leosthenis was mildly
dehydrated and depressed on presentation. PCV was in the lower
normal values (25.3%; ref. range: 24-45%), while BUN (160 mg/
dl; ref. range: 9-32 mg/dl), creatinine (4.1 mg/d|; ref. range: 0.7-
1.6 mg/dl), and phosphorus (8.9 mg/dl; ref. range: 3.5-6.7 mg/dl)
were markedly increased. Potassium (2.2 mEq/L; ref. range: 3.4-5.4
mEq/L) was decreased, USG was 1017, and sediment examination
did not reveal any pathological findings.

clinical signs of relatively short duration.*

Heart examination, thyroid function estimation,
ACTH stimulation test, and diabetes mellitus
identification should be considered to determine
prerenal causes of azotaemia or primary causes
of CKD. Of note, the potential occurrence of both
CKD and hyperthyroidism in aged cats may mask
the magnitude of CRF because the hyperthyroid
state improves renal blood supply and GFR.*°

> Consequences of chronic renal

failure

In cats with CRF, uraemic toxins accumulate in
organic fluids due to dysregulation of the kidney’s
capacity to excrete metabolic waste products.
These organic compounds are responsible for
the variable and polysystematic consequences
or complications of the disease. Furthermore,
the complications of CRF result from hormonal
disturbances and the inability of the kidneys
to regulate body fluids, as well acid-base and
electrolyte homeostasis.®

1. Polyuria and polydipsia

Polyuria is induced by a reduction in the urine
concentrating ability of the kidneys, which is the
result of diminished responsiveness of the kidneys
to antidiuretic hormone, disruption of the renal
medullary architecture, and solute diuresis.*® A
compensation of polyuria is polydipsia, which
seems to be recognised more commonly from
polyuria by cat owners.

2. Arterial hypertension

When both systemic arterial hypertension and
CKD present, cause and effect determination is
difficult.3® Primary hypertension is very common
in humans; while secondary arterial hypertension
is reported to occur in up to 66% of cats with CKD.
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Although characteristic histopathological lesions
of hypertension have been found in the kidneys
of dogs and cats with CRF, the hypertensive
nephropathy seen in humans is not thought to
exist in small animals. These lesions are believed
to be the result of hypertension occurring
secondary to CKD.2 In general, arterial pressure
seems to be regulated by adrenergic, renal,
endocrine and vascular systems and it is related to
cardiac output and vascular resistance. In animals
with CRF, dysregulation of fluid homeostasis
due to decreased GFR and reduced sodium
excretion, increase of cardiac output, disturbance
of vessel resistance, and impairment of renin-
angiotensin-aldosterone as well kallikrein-kinin-
prostaglandin systems and effects related to
hyperparathyroidism have been incriminated for
the development of hypertension.”* It should
be mentioned that hyperaldosteronism has led to
hypertension in some cats with CRF.*!

3. Renal secondary hyperparathyroidism

Renal secondary hyperparathyroidism (RSH) is one
ofthemostcommonandsignificantconsequences
of CRF* It is characterized by increased activity
of parathormone (PTH) in serum and has been
observed in about 80% of cats with CKD.*° The
increase of PTH results from reduced production
of calcitriol in renal tubular cells and the retention
of phosphorus from the kidneys.* Phosphorus
retention leads to hyperphosphataemia, which
in turn results in cessation of the conversion of
25-hydroxycholocalciferol to the most active
form of vitamin D, calcitriol, by 1a-hydroxylase.
The reduced concentration of calcitriol and,
subsequently, calcium in serum stimulates PTH
production from parathyroid glands.? PTH is
considered one of the main uraemic toxins;®
although rare in cats, signs of RSH are observed
when serum PTH concentration increases
resulting in skeletal release of calcium and bone
demineralization (renal osteodystrophy) and



Initial measures and further diagnostic work-up IV fluids
supplemented with potassium and ranitidine were initially
provided. Abdominal radiography showed the size of the kidneys
(especially the right kidney) was in the upper limits (Fig 4), and
ultrasound revealed multiple cysts and enlarged size of both
kidneys (Fig 5). UPC was normal and urine culture was negative.
Moreover, arterial blood pressure was within normal limits.

Diagnosis Polycystic kidney disease in a Persian cat was the
definitive diagnosis in this case. Anaesthesia may have provoked
the CKD to be symptomatic.

Treatment and outcome Leosthenis was released on the 6 day of
hospitalization. He was happy, active, and eating sufficiently, buthe
was mildly azotaemic, hyperphosphataemic, and normokalaemic.
A prescription diet for feline kidney disease, ranitidine, a
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Fig 5. Leosthenis’
enlargement and multiple cyst formation.

kidney ultrasonography
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phosphate binder, and an ACE inhibitor were administered. Serial
biochemistry showed stabilization of Leosthenis’ condition and he
was currently in the 2" stage of CKD, which remained unchanged
until now, one year later (Fig 6).

What would this case suggest? It is well known that there is a
familial predisposition of polycystic kidney disease in Persian cats.
Most of these cats exhibit CRF about 7 years of age, although some
may remain clinically normal for most of their lives. Remission
of the disease may be also evident.** Subsequently, susceptible
cats should be handled with caution when invasive procedures
are needed to preserve their kidney function and integrity.
Early recognition may be crucial. Ultrasound examination is
recommended as early as 10 months of age.* Genetic testing, if
available, is reliable diagnostic method, but it does not determine
the severity of the disease.

Fig 4. Abdominal radiograph of
Leosthenis revealed no pathological
findings.

Fig 6. Leosthenis’ cycle ‘
of life as it is determined
by chronic kidney disease
(CKD). Life begins on
birth (time 0) and proceeds
clockwise.
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subsequent soft tissue calcification,?** as well
various organs malfunction. Cellular dysfunction
was observed when persistently increased basal
cytosolic calcium levels were present. In humans,
bones of the skull and mandible are most severely
affected and the sensation of generalized bone
pain may be evident.”® Increased PTH levels lead to
adverse reactions to glucose and lipid metabolism,
as well to cardiovascular and CNS functions.
Moreover, it deteriorates immunodeficiency and
anaemia, which are already complications of feline
CRF itself** As it has been already mentioned,
laboratory findings of RSH include increased
concentration of serum phosphorus and PTH.
Increased risk of calcification exists when the
product of multiplication of the concentrations of
serum phosphorus times the total serum calcium
is greater than 70.2 Proton-secreting organs,
like stomach and kidneys are most commonly
affected, but also myocardium, lung and liver can
be mineralized. It is of note that in several cats
with CRF, hyperparathormonaemia was apparent
despite the absence of hyperphosphataemia.*4
Parathyroidomegaly secondary to RSH may be
observed as a palpable paratracheal mass and
should not be confused with a thyroid nodule
due to hyperthyroidism, which is a frequent
coincident to CKD.

4. Gastrointestinal disturbances

Gastrointestinal complications, namely various
combinations of anorexia, weight loss and
haemorrhagic or not vomiting and diarrhoea are
the signs that may observed in cats especially
with advanced CRF (3¢ or 4" stage). The
stomach is most commonly affected, but signs
from the rest of the gastrointestinal tract may
be seen. Ulcerative gastritis may result from
hypergastrinaemia, which is a consequence of
decreased GFR. Increased gastrin levels may
cause hyperacidity due to increased production
of hydrogen ions from the gastric parietal cells.
Also, disease stress, gastric mucosa ischemia,
and impaired gastric mucus are some additional
factors that may contribute to ulcerative gastritis.
Finally, ammonia and urea directly result in
dryness, hyperaemia, erosions, and ulcers of
the gastrointestinal mucosa and may lead to
ulcerative stomatitis, oesophagitis, gastritis, and
enterocolitis.”®

5. Anaemia

Cats with CKD wusually present with non-
regenerative, normochromic, and normocytic
anaemia which may be multifactorial.* The major
cause of anaemia is erythropoietin deficiency due
to insufficient capacity of peritubular fibroblasts
of the renal cortex and/or interstitial fibroblasts
to synthesize erythropoietin.® It is of note that
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plasma erythropoietin levels of anaemic CKD
cats are lower than those of anaemic non-CKD
cats, while they are equal to those of healthy cats.
Chronic blood loss from the gastrointestinal tract,
malnutrition, hypoproteinaemia, weight loss,
vitamin or other nutrient deficiency, shortened
red cell life span, erythropoietic inhibitors in
uraemic plasma, myelofibrosis, haemorrhagic
diathesis due to platelet dysfunction, and effects
from chronic disease are additional factors
contributing to CKD related anaemia in cats.>*

6. Acid - base and electrolyte disturbance

Hypokalaemia is one of the most important
electrolyte disturbances in cats with CRF*
Hypokalaemia is the result of reduced potassium
intake, potassium loss through the kidneys, acid-
base disturbance, and reduced serum magnesium
concentration,”3' and it may be developed long
after the onset of decreased muscle potassium
content. Restoration of normokalaemia has been
considered mandatory, due to GFR malfunction
caused by potassium depletion. As previously
mentioned, hyperphosphataemia is the most
common electrolyte abnormality in cats with
azotaemic CRF and is reported in up to 80% of
cases.? Based on the authors’ experience, the
principal electrolyte disorder in azotaemic cats
with CKD is hyperphosphataemia.

The vast majority of the CRF cats with acid-
base imbalance show metabolic acidosis, which
results from reduced bicarbonate reabsorption,
impaired renal ammoniagenesis, and decreased
renal excretion of hydrogen ions.>* In a small
number of cases metabolic alkalosis may be
evident. In a retrospective study in cats with CRF,
metabolic acidosis was seen in 50% of cats with
end stage disease, in 15% with moderate disease,
and was rarely evident in cases in the 1%t or 2nd
stage. In acute uraemic crisis, acidaemia could
cause decrease in central and pulmonary vascular
compliance, which may result in increased risk
of pulmonary oedema development. Metabolic
acidosis of long duration increases protein
degradation, deteriorates renal osteodystrophy,
and results in further renal damage.?*

> Conclusion

Feline CKD is a very common disorder and
predominates in elderly cats. In most cases,
the aetiology remains unclear. The diagnostic
approach involves evaluation of the cause of
CKD, its severity (stage), and its effects on the
kidneys and other organs or systems. Moreover,
the diagnosis aims to pursue the appropriate
measures and establish the prognosis of the
disease.
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H onuetloAoyia twv
OAAOIWOEWV TOVU KEPATOELON
XITWVA TOU GKUAOU Kal TNG

vartag

> MepiAnyn

210 okUAo Kat tn ydta omotadnmote BAABN Tou Kepatoeldn Xitwva Umopel va emnpedoel tn
Slagdvela kat Tn SlameEPATOTNTA TOU GTO PWC TIOU EivVal ATTAPAITNTEC YIA TN AEITOUPYIKOTNTA TOU.
Ot aNowwoelg Tou Kepatoeldr Xitwva gival to oidnua, n veoayyeiwon, n evanébeon XpwoTIKWY, N
EVATIO0ECN UIKPOKPUOTANWY, TO €AKOC, N avAanTuEn GAEYHOVAG 1) VEOTTAAGTOU 1oTOU, N avAamtuén
0UAWAS0UC L1OTOU KA TENOC AUTEC TTOU aPpOPOUV TO HEYEBOC KAl TNV KAUTTUAGTNTA TOU. Ot aAAOIWCELG
QUTEC UTTOPEL VO TTAPOUCIAOTOUV HEMOVWUEVA 1 O oLVOUACHOUC HETAEY TOUG KAl UTTOpPE( va
o@eilovtal gite o voorjuata amokAEIoTIKA Tou Kepatoeldn Xitwva, eite og AAa voorjuata tou
0PBOAAOU, €iTE OKOMA KAl O€ CUCTNHATIKA VOO LATA. TNV TTAPOoUCa £PYACia avagEépovTal Kal
meplypdgovTal AeMTOUEPWES OAEC Ol TTapATTAVW AANOIWOELC Tou Kepatoeldr Xitwva Tou okKUAoU

Kal TNG YATag.

O Kepatoeldri¢ Xitwvag (KX) anmotelei 1o mpdadio
Slagpavég kat S1amepatod 0To GUWG, TUAHA TOU VW-
6n xitwva tou o@Baipov. O KX gival n mpwtn Kat
onuavtikotepn S16mTpa Tou S10BAACTIKOU CUOTH-
patog Tou o@BaipoU, agou e§acpalilel katd Ta
2/3 Tn 6UYKAION TWV AKTIVWV TOU PWTOG OTOV apt-
@1BAnoTpoeldry. Omoladrimote BAARN tou KX mou
mipokalei Slatapayri Tou peyéBoug, Tou OXrUaTog
1 TN S1amepatdTNTAC TOU UMOPEL va EXEL MIKPN 1
UEYAAn emimtwon otnv épaon. H katavonon anéd
ToV KAIVIKO KTnviatpo tng maboguaioloyiag kat n
SuvaTtéTNTA AvayvwPLIoNG KAl TTEPLYPAPIG TWV a-
Mowwoewv tou KX, éxel 18laitepn onuacia ya Tov
OUOXETIOUO TOUG UE OUYKEKPIUEVEG TTAOONOYIKES
KOTAOTAOCELG. TNV Tapovoa gpyacia meplypd@o-
VTl Ol TO GUXVEG alholwoelg Tou KX Tou okUAou
Kal TNG YATAG, TTOU CUVAVTWVTAL OTNV KABNUEPIVA
KAWVIKA TIPAéN.

O KX éxel péoo maxog 0,562mm oto oKUAO* Kal
0,546mm oTn ydta® kat amoteleital amd £€w mpog
Ta péca amod:

+  Tnv emBnhiakn otipada

«  To otpwua () ida ouoia)

+ Tn otfada tou Descemet (i omioB1o eNaoTIKO

métaho)

+ To evéobnhio

TTIG TEOOEPEG AUTEG AVATOUIKEG OTIBASEG Tou KX,
Oa mpémel anod damoyn @uaololoyiag va mpooTeDei
Kal pia akéun (Eik. 1): H mpokepdtela Sakpuikn
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otifada (MNAX).

H akepatdtnTa Tou KX gival peydAng onuaciag yia
NV moldéTNTA TS 6PAoNS, VW) 0 PANOC Tou €ival
HNXAVIKOG Kal OTTTIKOG.

Ané pnxavikry amogn o KX ouppetéxel otn dia-
Hopewon tou BoABol tou o@Baipoy, umootnpi-
{ovtag Kal TPOoTATEVOVTAG TA ECWTEPIKA AVATO-
Mika oToixeia tou. A&ilel va avapepBei n peydin
avtoxn tou KX, og oxéon mdvta pe tn AentétnTa
NG KATAOKEUNG Tou, TO0O0 oTNV auénon tTng evéo-
@OANUIaC TTiEONC, 000 Kal OTIG EEWTEPIKEG KAKW-
OEIG.

Ano ontikn) drmmoyn o KX Aertoupyei oav GuykAi-
VWV PAKOC. ATTOTEAEI LANIOTA TOV ONPAVTIKOTEPO
OUYKAIivovTa @AKo Tou 81060 TIKOU GUCTAUOTOC
TOU 0POaApOU, KABATI N IKAVOTNTA CUYKALOHC TOU
€ival 42D. H Aerroupyikdtntd Tou oxetiletal pe tn
Slapdvela kat Tn SlamepatdTNTA TOU 0TO YWG. Au-
TéC e€0pTWVTAL ATIO TIC TTAPAKATW TTAPAUETPOUC:

1. Tnv oHoAr 0€ KAUMUAGTNTA KAl A&ia EMIPAvEL
Tou. H opalr ypauun kapmuAdtntag €aptd-
TalL OO TNV AVOTOMIKA akepalotnta tou KX.
H Aeia kal oTIATIVA €m@Avela o@eileTal OTNV
umapén tne NAZ.

2. Tnv amouocia Kepativomoinong Tou emonAiou
Tou KX. Mpdkertat yia moAUoTIBo TAAKWEESG
€MONAAIO, UE MEYAAN AVAYEVVNTIKN IKAVOTNTA.
Anote)eital amd 7-9 oToiXoug KUTTAPWY, TOU
OTI0i0U Ol EMIPAVEIOKEG OTIRASEC Sev LpioTa-
VTAL KEPATIVOTTIOINGN E ATOTENECHA VO TIAPO-
pével Slapavég,

3. Tnv amouocia ayyeiwong. O vying KX otepeitat



ayyeiwv. H Bpéyn tou e€aocpalifetal o€ PIkpo
Babuo amd Ta ayyeia TNG OKANPOKEPATOELSI-
KNG 0TeEQAVNG, OANG KUPIWE, HECW TOu EMON-
Aiou Tou amé tnv MAZ Kat péow Tou evooOnAi-
0V ToU amo To USATOEISEC LYPO TOou TTPocBiou
Balduou Tou opBaAuoU. T avtiBeon pe TNV
ayyegiwon n aiedntikn veupwon tou KX eivat
TOOO évTovn WOTE va Bewpeital évag amo Toug
mAéov euaioBnTou¢ 1oTOUC TOL opyavIcUoU. Ot
VEUPIKEC amONAEELC TTPOEPKOVTaAL amd TA AKTL-
vWTA veLpa Tou eival ot TeAkoi kKAadol Tou
0@OaAUIkoU KAadou Tou TpIdupou veupou. Ot
TENKEG VEUPIKEG amoAnEelg SlaoTeipovTal 0To
emBOAAIo Kal oTnv em@avelaki otipada tou
OoTPWHATOC PAYUa TTou €€nyei TNV TTapouacia
£VTOVOU TTIOVOU OTIG TIEPITTTWOELG ETTIPAVELQ-
Kwv BAapwv Tou KepATOEISN Kal TNV amouacia
TOU O€ MEPIMTWOELC €V Tw BABel aAoIwoEwY
Tou.

4. Tnv 18laitepn apxITEKTOVIKH SOUr TOU OTPW-
patog 1o omoio amoteAei To 90% Tou MAxoug
Tou KX. To otpwpa Tou KX amoteleital Kupi-
WE amod METANA KOAAYOVWV VWV, ENAXIOTOUG
vofAdoTeC (kepatokuTTapa) Kat Sidueon Oe-
péNa ouoia (yAukolapivoyAukaveq). H apxi-
TekTovIKn Sidtagn Twv KoOAaydvwy Ivwv Kal
TETAAWV TOU OTPWHATOG SlapEépeEl amd auTh
TOU GUVSETIKOU 10TOU TOU UTTOAOITTIOU OpYa-
viopol e€aocpaiifovtag ™ Sagdvela Tou
OTPWMATOG.

5. Tn Swpkn pubuion tou emmédou vypaciag
TOU OTPWHATOC. H Slagdavela Tou CTPWHATOG
Tou KX e€aptatal amd 1o eminmedo NG vypa-
oiag Tou, To omoio Ba mpémel va Satnpeitat
otabepo. Avénon Tou TOCOCTOU uypaciag
Tou KX, ouvendyetal oibnua kat 66Awor Tou
ME ouvémela TV anwAela tng Stamepatdtn-
TAG Tou. H oTaBepr} USPOOTATIKY) KATACTAON
TOU OTPWHATOC e§apTdaTal eV TOANOIG amd tnv
akepaIOTNTA TOU eMBNAiou Kal Tou ev&oBnAi-
ou tou KX. To emBriAio eival adlamépaoto ano
TO VEPO Kal amoTeAel ppaypd otn Sidxuor Tou
amnd v MAX mpog 1o oTpwia. To evéobnAio
Tou KX, av kal amoteAeital amo éva Hovo oToi-
XO KUTTApwV, gival umelBuvo yla Tnv evepyn-
TIKN HETAQOPA IOVTWV Kal KAT’ €MEKTACN TOU
VEPOU amd TO OTPWUA TTPOG TO LSATOEISEG
UYPO Kat Tov TPocBio Balapo.

1. Aiatapayég Touv ugy£€6oug Kai TnG KAUmuASTnTag
Mikpokepatoeldnc: H peiwon tou peyéboug Tou
KX umopei va gival ouyyevng, ota mAaiola piag Ji-
Kpo@BaApiac’ i emikTNTn OMOTE KAl CUVOSEVEL TN
@Bion Tou BoABou (Eik. 2).

Meyalokepatoeldric: H abénon tou peyéBoug Tou
KX gival omavia kat cuvribwg ouyyevic.’ Epodoov
€ival emiKTNTN CUVUTIAPXEL PUE TN YEVIKEVUEVN QU-
&non tou peyéBoucg Tou BoAPou e€artiag avénong
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™G evOoPBoABIKAC Tou Tieong (XPOVIO YAQUKWUA
TeAikoU otadiou-BoueBaiuog) (Eik. 3).

Kepatokwvog: ZTo oKUAO Kal TN YATa O KEPATO-
Kwvog dev amotelei mpwTtoyevéG voonua tou KX
omw¢ otov avBpwro. Xuvnbwg eival dsutepoye-
vAG aAoiwon Adyw xpoviag kepatitidag i KEvpl-
koU é\koug Tou KX 1mou mpokalouv HEiwon Tou
TIAXOUG TOu Kat avénon tng evOoTIKOTNTAG Tou
Kevtpikd (Eik. 4).

2. To oiénua tov Keparosidni Xitwva’

To oidnua givain cuxvotepn BAERN Tou KX. Zuyva,
OUVUTIAPXEL PE AANEG alholWoElG. Q¢ oidnua Tou
KX opiletat n avwpain avénon Tou mocootol TG
vypaociag Tou ou odnyei oe BGAwoN Kal peiwon
¢ SamepatdTnTag Tou. Ot altieg Tou odruatog
Tou KX €ival TOANEC Kal HEPIKEC POPEC PUTOPOUV
Va CUVUTIAPXOUV TIEPIOCATEPEG TNG WLAG. To 0idn-
pa prmopei va gival Tomiko f S1duTto Kat umopei va
agopd To emOrALo, TO OTpWHA 1 Kal Ta Suo.

To emBnAiaké oidnua (Eik. 5) givat cuviBwg nmo.
Katd tnv e€étaon pe tn oxiopoeldn Avyvia, ma-
pouclidlel eikdva avdhoyn pe autr mou divel n
OuixAn mavw og éva t¢apt. Metd amd evotdhaén
Sla\paTog YAuKepivng To €mONAloKo oidnua
e€agaviletai mpoowpivd. Ogpeiletal o€ StaPpwon
1 amWAELD TOu emONAiov e amoTéAeopa va Sia-
motiCovtal ol UMoKeipeveg oTIRAdEC Tou emONnAi-
0U Kal N EM@AVEIOKN OTIRASA TOU OTPWHATOC UE
uypo Tou Tpoépyetal amd tnv MAZ. Ma to Adoyo
AUTO N €KTAON TOU OISNATOC OTNV EM@PAVELD TOU
KX eivat avaloyn tn¢ éktaong tng BAGPNg tou emi-
OnAiou.

To oibnpa Tou CTPWHATOC ERPavICETAL LUE TN HOP-
on Amag r évrovng 86Awong tou KX, n omoia o€
oofapéC MEPIMTWOELG UMTOPEi va €xel OYn yoha-
KTWdN. Zta apxika otddia, otnv e§étaon pe to Pi-
OUIKPOOKOTIO, 0 KX gpgpavifel moAAmAEG AeUKw-
TIEC EO0TIEC PE Ao} OPLA TTOU TEIVOUV VA CUVEVW-
BouUv pe avAloyeg mapakeipeveg e0Tieg. Katd tv
e€€taon pe tn oxlopoeld Auyvia ival xapaktnpt-
OTIKA N MIKPoU 1 peydhou Babpou (avaloya pe To
Babuo tou o16ripatoc) mayuvon tou KX. Mia idiai-
TEPN TEPIMTWON OIUATOG TOU OTPWHATOC gival
n euoaMidwdng kepatomabela, 6mou To LYPS Sev
Siamotilel Tn S1ApEON ousia TOU OTPWHATOG AAA
OUYKEVTPWVETAL PE TN HOP®H TTOAATAWY UIKPO-
OTAYOVWV EVTOG ToU otpwpatoc’ (Eik. 6). Amd aitt-
oMoYIKN) armoyn To 0idNpa TOU CTPWHATOG UMTOPE(
va givat emOnAiaknic, ev&0ONAIOKNAG 1} HIKTNG TTPO-
é\evong. Mia EexwploTn, amod artioAoyikr dmoyn,
HopP®r OI8UATOG TOU OTPWHATOG gival To Sidue-
00 oidnua émou to emOnAo Kat To ev6oOnAlo Tou
KX givat aképaia.

To emONAAKAC TPoéAeuong oidnpua Touv oTpWHaA-
TOG oeileTal OTNV KATAPPIPN TOU PPAYHOU TOU
emOnAiov peta tng MAX Kal TOU OTPWHATOC,
e€artiag Tng kataotporic Tou emoOnAiov (E. 7).
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AUTO €xel oav amoTéAeopa ol YAUKOLapIVOYAUKA-
VEG TOU OTPWHATOG va EAKOuV Lypo amo Tnv MAZ,
1o omoio &inBei T S1ApECO OUGIA TOU OTPWHATOC.
To é\kog Tou KX gival n ouxvotepn aitia emOnAl-
KNG TPOENEUONG OIOAUATOG. ZTIC TIEPITTWOELS
QUTEC €lval EVTOTIIOPEVO OTNV TTEPLOXH TNG BAAPNG
Kal YOpw amod auth, Evw N MUKVOTNTA Tou €ival
avaloyn Tng éktaong, Tou BABoug Kat TN Xpovi-
otnTac e PAABNG.

To evboBnAiakr¢ mpoéheuonc oidnua Tou oTpw-
patog (Eik. 8), opeiletal otn Aertoupyikn aduvapia
Tou evdoBnAiou va petagépel uypd and To oTPw-
Ha mpog Tov MpocBio BANAp0.37 ZTIC MEPIMTWOELS
QUTEG TO PEVMA AVTIOTPEPETAL Kal LYPd ATIO TOV
mpoobio BAapo elcépyeTal oto oTpwpa. H peiw-
on NG AEITOUPYIKAC IKAvOTNTAC Tou evdoBnAiou
opeiletal ouvnBwe oe PAeypovr (evdobnAitida),
TTIOU PTTOpE( va gival autévoun 1 va cuvoSeVEl TIG
npbdobieg payoeditidec.t Xapaktnplotikd mapd-
Selyna o1éruaToC Tou OTPWHATOC VO0BNAIOKAC
TPOoEAEVONC gival auTd TTOU cUVOSEVEL TN Aoipwén
amd Ttov canine adenovirus-1 (CAV-1).° Atyotepo
OUYVEG artieg BAAPBNG Tou evéoBnAiou kat avdmtu-
&nc odruatog oto otpwua tou KX, amoteholv n
Suotpogia kat n ek@UAIon Tou evdoBnAiou,' ™" n
aMoiwor Tou Aoyw TTpocbiwv CuveXEWwVY TNG ipt-
Sa¢, kKaBwc Kal 0 TPAUUATIOUOC Tou Katd TN Sidp-
Kela evOoBoABIkwy emepfBacewv.'? H éktaon Kat n
muKvOTNTA TOu o1dnpaTog e€aptdtal Kat e5w ano
Vv éktaon Kal ™ cofapdtnta NG PAAPBNS Tou
evboBnhiovu.

To oibnua kNG mPoéheuong, emONAIOKAG Kal
evb00OnAlaKng, mpoépxetal amd PAABN 1660 TOU
emOnAiou 600 kat Tou evdoBnAiou tou KX (EIK. 9).
JTIC TTEPITTTWOELG AUTEC TTapatnpeital éva diaxuto
OMOIOYEVEC 0idnua TTou oeiletal og PAAPN Tou
evboBnAiou kat MapdAAnAa pia TOTKA avénon
NG MUKVAOTNTAG TOU TTOU OQeileTal O TOTIKN PAA-
3n Tou emBnAiou Tou KX.

To S1dueco oidnua TOU OTPWHATOC Eival pia Hop-
@n odripatog Katd tnv omoia Téco to emMORAI0
600 kal 1o gvéoBniio tou KX egival aképata (Eik.
10). Apxikd evtomiCetal otnv mepipépela tou KX
KO TTPOOSEUTIKA ETEKTEIVETAL TIPOG TO KEVTPO TOU.
H S1apeon kepatitida gival n cuxvotepn aitia au-
TOU TOU OI8NMATOC TO OT0I0 CUVOSEVEL GUXVA TIG
8InBnoeig Tou KX amd @Aeypovikd kuttapa. ANAn
popen Siduecou o1dnUaTog Tou OTPWHATOG Ei-
Val QuTr} TTOU 0TO OKUAO UTTOPEL VO 0UVOSEVEL TN
Agiopaviwon av Kal oTn CUYKEKPIPEVN VOO0 TIG
TIEPIOCOTEPEG POPEC TO OIdNUA TOU OTPWUATOG
opeiletal og mpocbia payoetditida kat evéobn-
Aitda.

3. Hveoayyeiwon touv Kepatosidn Xitwva'™

O @uolohoyikdg KX otepeital ayyeiwv. H avdamtu-
&n ayyeiwv mépav Tou okAnpokepatoeldoug opi-
OU amoTeAEl HEPOC TNG AUUVTIKAG AelToupyiag Tou
10toU Tou KX, €ivat mévta maboAoyikr Kat €xel cav
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ouvénela tn Statapayn g SlapAaveldg Tou, evw n
Hop®n, N TTUKVOTNTA Kal To BABog evtomong Twv
ayyeiwv Tou €xouv PEYAAn Sl0yVWOTIKN onpa-
ola. 2 6T agopd Tn popr, Ta veoayyeia Tou KX
UITOpOoUV va €XOUV TN Hop@r| Seopidwy, Tn Hopen
kKAadiwv §évdpou 1 va Siatdocovtal KUKAIKA 0T
OKANPOKEPATOEIGEC OPIO.

H mukvéTnTa TNG veoayyeiwong MOIKIANEL Kal o€
YEVIKEC YPOMUMEG Eival avdoyn TG coBapotnTag
NG MaBoAoYIKAC KATACTAONC TTOU TNV TIPOKAAE-
o€. H mukvéTtnTa aANd Kal To MAKOG TWV ayYEiwv
gival emiong avaloya tng xpoviotntag Tng PAG-
Bng kabw¢ n avantuén veoayyeiwv otov KX dev
Eemepvd ta 1-2 mm 10 24WpPO.

X& oxéon Me 1o BABo¢ TG EVTOMIONAG TNG, N VEO-
ayyeiwon tou KX Slakpivetal o€ em@avelakn Kal
€V Tw BdBet (EIK. 11). ZTNV EMEPAVEIAKNA ayYEiwon
(Ek. 9, 10, 12), Ta veoayyeia mpoépxovtal anod Ta
ayyeia Tou okAnpokepatoeldikoy opiou Kal ano-
TENOUV GUVEXELEC TWV AYYEIWV TOU ETITEQPUKOTA.
EvtoniCovtal evtog tng emOnAiakng oTiBddag Tou
KX 1 katw amd auty, Siakhadiovtal pe Tn pop-
@R KAadwv &évdpou kat €xouv {wneo KOKKIVO
XpwHa. H emepavelakn ayyeiwon mopanmeéumnel o
oeieg 1 xpovieg emeavelakég PAABeg Tou KX (m.y.
EMQPAVEIAKA €NKN, EMPAVEIOKEG  KEPATITISEC).
MoAAéC popéc cupPaivel va avixvevovtal otov KX
pévov Ta TolXWHATA TwV ayyeiwv (pavtacpata
ayyeiwv) mou dnAwvouv tnv Umapén mapeABou-
oag ayyeiwong tou KX (Eik. 13). Ztnv &v Tw Bdabel
ayyeiwon (Eik. 14, 15) Ta veoayyeia mpoépxovtal
amod Ta akTvwTd ayyeia. M’ autd 1o Adyo @aivo-
vtat va EeKivouv amd To OKANPOKEPATOEIGEC OPLO
Kal Sev AmoTEAOUV CUVEXEIEC TWV AYYEIWV TOU ETTI-
me@ukoTa. Evtomifovtal evtog Tou otpwpatog, Si-
atacoovtal mapdAAnAa Petagl Toug kat Siakhadi-
Covtal eENAXIOTA. ZUXVA €XOUV TN Hop®r YPAKTPAG.
To xpwua Touc gival Fabu kKokKivo. H ev Tw Babel
ayyeiwon mapamnéurmnel o€ PAAPBEC TOU CTPWUATOG
(m.x. Babia é\kn, Sidueon kepatitida). Emiong -
@avifeTal Kal o€ mepIMTWoElg payoslditidag, Ka-
Owc¢ Kal 0To YAaUKwWpA.

4. O1 evamoB£oeiC XpwOTIKWV

H evanéBeon xpwoTikng otov KX ocuvavtdral ou-
XVOTEPA 0TO OKUAO Kal AlyOTEPO ouUXVA OTN YATA.
Tig MEPIOOOTEPEC POPEC TIPOKEITAL YIO PEAAVIVN,
€V omavidTepa Umopei va evamnotedei aipoogal-
pivn 1| Kamota PeTAAIKN XpwoTIKA e€attiag mayi-
Sevong PeTAAMIKOU ££VOU OWUATOC OTOV KEPATO-
€6n.

4a. Evamé0son ueAavivng'®

H pehavivn gival n XpwoTiKn mou evamotifetal
ouxvotepa otov KX. H mapouacia g umodnAwvel
v umapén xpoviag PAAPNG. Mpoépxetal amo Ta
MEAQVOKUTTAPA TOU OKANPOKEPATOEISIKOU 0pioy,
TOU OKTIVWTOU OWUATOC Kal TG ipidag. Xtov KX
METAPEPETAL PECW AYYEIWV Kal yI' autd ouvnOwg



oxetiCetal pe TNV avantuén veoayyegiwong. H pe-
Aavivn avaloya pe v aitia TG PAABNG umopei
va evamoteDel EM@aveloKA Kal OTIAVIOTEPA EVTOG
TOU OTPWHATOC 1 €V Tw BABel oTo evdoBnAlo Tou
KX.

H em@avelakr) evanéBeon pelavivng evtog tou
emoOnAiov tou KX amotelei ouvriBwg emimiokn
Tou Xpoviou o1dripatog Tou KX rj Tou xpoviou gpe-
Biopov Tou (m.y. Siotolxiaon, Tpixiaon, evtpdmio,
unepékBeon Tou KX efaitiag e€6pOaApou K.a.)
(Eik. 16). Emiong, n em@avelokr evandébeon pela-
vivng ouvodelel TONU GuxVd, 1 akONOUBE( TIG emi-
(PAVEIOKEG PAEYUOVEG, OTIWG TN XPOVIA EMITONAG
kepatitida kat T Enpn kepatosmimepukitida (EIK.
17).

EvamoBeon pelavivng eviog Tou OTPWHATOG
mapatnpeital Kupiwg otn vékpwon tou KX otn
yata'# (Ek. 18).

H ev tw BdBel evamdBeon pehavivng givat Atyo-
TEPO OUXVH Kal ouvnOwWG oQeileTal Og Xpovia
mpdobia payoelditida (Eik. 19). ZTIG EPITTWOELS
QUTECG TA KOKKia pehavivng mpoépyovtal amd 1o
TMPOCOI0 TUAUA TOU PAYOEISH XITWVA TTOU QAEY-
Maivel, aiwpouvTal apxiKd oto udatoeldég Lypo
Kal evamoTiBevTal e TN HOPPr) LEAAVWY CUYKPL-
pdtwv otnv omicBia em@dvela tou KX.

4. H evaméBson aipoopaipivng

H evanéBeon aipoogaipivng otov KX ival oma-
viotepn. Ogeiletal o€ aipoppayia otov mMpdcadio
Bdhapo kat S1non TG alpoo@alpivng HEcw Tou
evdoBnhiou kat TN otifddag tou Descemet oT1O
oTpwpa. H dinbnon ¢ aipooeaipivng €xel ap-
XIKA KA@EOEISN) XPWHATIOUO TIOU HE TNV TTApodo
TOU XPAOVOU UETATIITITEL GE TTPACIVWTTO KAl TENOG O€
KITPIVOTIPACIVO.

5. H evam60son pikpokpuotdAAwv’

Mpokerral yia evamoBéoel UETAAMIKAG avTau-
YEIAG HIKPOKPUOTAMNWY Aimbiwv, XoAnoTepOAng
i} aofBeotiov otov KX. O1 evamoBéoeig agpopolv
OUXVA Kal Toug Suo 0@BalpoUg Kal givat Aiyo €wg
TOAD CUMMETPIKEC. XuvnOwe ogeilovtal oe Su-
otpogia f ek@ULAIoN Tou KX (Eik. 20). Zmaviotepa
gival GEUTEPOYEVEIC EMIMAOKEC VOO UATWY TTOU
Slatapdooouv 1o HETARBOAICUS TwV AITTWV 1} TOU
aofeoTiou (UmoBupeoelSlopog, cakxapwdéng dia-
BNntng, maykpeatitida k.a.) (Eik. 21).

6. To £éAko¢ Tou Kepatoelbn’'>1%

Mée tov 6po €AKOG TOU KEPATOELSN, TTEPIYPAPETAL
omoladnmote anwAela 1otov Tou KX. Epdoov n
anmwAela agopd poévov t otifdda tou emOnAiou,
10 éAkog Xapaktnpiletal emOnAakéd. Mia 181aite-
pn Katnyopia emOnAakol €éAKoug gival To Xpovio
unotpomidalov éAkog tou KX (Eik. 22). E@ooov n
anmwAela MEPINAUPAVEL Kal 10TO TOU OTPWUATOC,
TOTE Yapaktnpiletal éAkog Tou otpwpatog (Eik.
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23). ZTIC TTIEPIMTWOELC TTOU N ATTWAELA TOU OTPWHA-
TOG a@opd OGN0 TO TIAXOG TOV, TO £AKOG ovopadeTal
TPOSEOKEUETIKOG (EIK. 7). ZTIG TIEPUTTWOELG AUTEG N
otiBada tou Descemet pmopei va mpofdiel Aoyw
NG ENAOTIKOTNTAG TNG, OE HIKPO 1 Peyalo 3aduo,
EVTOC TOU €AKOUG. Oa Tpémel va TovioBeil 0Tl OTIG
TIEPLOCOTEPEC TIEPIMTWOELG TO EAKOG TOU OTPWHA-
To¢ ouvodeleTal Kat amd AAeG aAOIWOELS (0idN-
pa, veoayyeiwon). H Sokiun xpwong Tou oTpwia-
TOG PE PAOVOPEOTKEIVN €ival OETIKN OTIC TTEPITTW-
OEIG €AKOUG, N EKTIUNGN OUWC TNG SOKIUNG TIPEMEL
va yivetal pe 181aitepn MPOooXr O TIEPITTWOELG
TIPOOECKEUETIKOU €NKOUC, OTou pmopei va Ba-
(OVTaAl HOVOV TA KABETA TOXWHATA TOU, EQOTOV
Sev €xouv emBnhiomoinBei, kat éxt o MuUBUEvag
Tou (EIk. 24). TENOC, OTIC MEPIMTWOELS PRENG TNG
otifadag tou Descemet, To é\ko¢ xapaktnpileTal
Slatitpaivov kat amd Tov mubuéva Tou pmopei va
mpofdAel KA TG iptdag (oTagUAWA) TTOU GU-
VABw¢ KOAUTITETAL HE OTPWHA WIKAG (EIK. 25).

7. H avamtuén veomAaotou 10ToU / pAEYUOVIKIG
avtiépaong

H deppoe1dric KUOTN gival CUYYEVEG HOPPWHA Kal
opeiletal otnv avantuén deppatikol 10ToU OTOV
KX (Eik. 26). O 10T6¢ auTtOG pUmopei va TEPIEXEL OAa
TA OVATOMIKA OTOIXEID TOU S€PUATOC, OTWG Kal
Toug BUAAKOUG TWV TPIXWV.'®

Katd kaipoug éxouv meplypagei Siapopa veorAd-
opata tou KX 0mwe akavBoKuTTapIkd KApKivwua,
OnAWHA, AEPPOCAPKWHA, alpayyeiwua, alpay-
Yeloodpkwua, adevokapkivwua.”” Autd spgavi-
Covtal oav UTIEYEPUEVEG TIEPLOXEG TTOU GUVHOWG
mapouactalouv évtovn alpatwon (Eik. 27).

Y€ OPIOMEVEC XPOVIEC KEPATITIOEC, 1} KATA TN S1dp-
KELA EMOVAWONG OPIOUEVWV EAKWY, 0 KX umopei
Va KATOAN@OEl amd GAEYHOVIKA KUTTOPA/KOKKLIW-
6N 10716, OL KUTTAPIKEG AUTEC PAEYUOVIKEC SINOA-
OELG £XOUV TN HoPPH £pUBPOAEUKWY KNAISWV TTOU
unieyeipovtal Kal KatahapBAavouv pikpn 1 Heydin
ékTaon tou KX. ZuvriBwg €xouv mholota alpdTw-
on Kal eha@pd avwpan emeadvela (Eik. 28). Otav
ol @AeyuHoVikéEG SinBroeig evtomiCovtal pakpld
ano To OKANPOKEPATOEISEC Oplo, N TIEPIOX Alpa-
TWVETAL amo éva 1) Vo pepovwUéva ayyeia. Me-
PIKEC POPEC LUTTAPXOLV SLABPWOELC OTNV TIEPLOXN
OU QAEYMaivel, e€aitiag Twv omoiwv n SoKIun
XPWONG HE PAOUOPEDKEIVN ival BETIKA, KATL TTOU
Ouwcg Sev avtioTolxei pe €éAkog Tou KX. Mia 1dtai-
TEPN MEPIMTWON PAeypovwWSou¢ Siridnong tou KX
givai n S1nnon tou amd ewoivo@Na KUTTaPA TToV
ouvavTdtal oTn YAaTa Kal TEPLYPAPETAL OaV EWOl-
VOQIAIKN Kepatitida tng yatag'®'® (Eik. 29).

8. Avantuén ovAwéouc io0ToU™

O empavelakég PAAPe Tou KX, mou agopolv 1o
€mOnRAlo Kal TG emMMOANG oTIBASEC TOU OTPWHA-
TOG TOU, amokabiotavtal cuvBwg Xwpig oulomoi-
non av Kat PmopouV va TTPOKAAECOUV HIa UOVILIN
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eAa@pA al\oiwaon NG KapmuASTNTAG TNG TPOoO1ag eM@PAVEIAC TOU
mou odnyei o€ eEAaPPO aoTypatiopd. BaButepeg BAAREC TOu OTpW-
patog Kataleimouv oxeddv mavta oudwdn 10Td. Autd ogeiletal 0TO
YEYOVOC OTI N 1810ITEPN APXITEKTOVIKE SOUN TWV VWV TOU KOAAYO-
VOU TOU OTPWHATOG, OTNV omoia ogeileTal Kat n Stagaveld tou, Sgv
umopei va amokataotabei. O 10TOC autog UMopei va €xeL TN LopP®n
vepehwpatog (Eik. 30) mou gival Slamepatd oTo QWG 1) TTUKVAG Agu-
KNG €wg mopoehavoeldolg meploxng adlamépaotng amod To GuwG.
I81aitepn katnyopia ouAwdoug 10Tou Tou KX gival TO GUUEPUTIKO
AeUKwua Tou Snuoupyeital dTav N ipIg CUPPUETAL YE TNV omicBia
em@avela Tou KX, kat SnAwvel maAaid ouvhomoinpévn Sidtpnon Tou
KX (Eik. 31). TENOG, TONY GOPBAPEG KEPATOEMIMEPUKITIOEG UmOpolV
VA KATAAEITOUV CUPQUOEIG METAED TOU KEPATOELSH KAl TOU ETUITE-
QUKOTA f/kal Twv BAe@dpwv (CUPPAEPaPO). Ot OANOIWOELG AUTEG
pmopoUv va molkiA\ouv o€ €KkTaon Kal mapouatdlovtal ToAU cuxvd

OTIC YATEG OV ATOTOKOC TOU GUVEPOUOU TNG KEPATOETTITEPUKITI-
8ag 01N VOO0 TOU AVWTEPOU AVATIVEUCTIKOU TWV VEAPWV YATWV
(Ek. 32).

Ot aMowwoelg Tou KX mou ava@épOnkav mapamdvw pmopoulv va
EUPAVIOTOUV EiTE PEMOVWMEVA EiTe 0 OUVOUAOUO MeTAlU TOUG
(Eik. 33). ‘Otav ocuvunidpxouv MOAAEG AANOIWOELG, O KAIVIKOG KTNVi-
atpog Ba mpémel, pe tn Poribela 1oxuPoL PWTICHOU Kal KATAAAN-
AWV peYEBUVTIKWV PEOWV, VA TIPOXWPIOEL OE EMOKOTNON KAl TTE-
plypa®r TouG. XTn cuvéxela Kat agou An@Bouv umdyn ta otolxeia
anmod TO 10TOPIKO Kal Ta UTTOAOITA EUPAUATA TNG OPOAANUOAOYIKAG
e€étaong, Ba MpEmel va Yivel A TIPOCEKTIKY EKTIUNGCN TNG XPOVI-
KNG Oglpdg pe TNV omoia auTég epgaviotnkav. O Slaxwpiopdg Twv
aMolwoewv Tou KX o€ mpwtoyeveic kal SeUTEPOYEVEIC gival peyd-
Ang onuaoiag, Tooo yia T Sl1ayvwoTIKA TTPOCEyyIon 000 Kal yid TN

OePAIEVTIKN AVTIMETWITION TWV TTABCEWVY TOU.
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Ew. 1. ZXnpatir anedvion twv oTipddwy tou
kepatoeldn) xirova. 1. TIpokepdtiog Sakpuikr
otipada, 2. EmBrio, 3. T8 ovola (oTpdpa),
4. MepPpdvn touv Descemet, 5. EvdoBrhio.
(Tpomomoinon amé: Gilger BC, 2007. Diseases
and Surgery of the Canine Cornea and Sclera).
Fig. 1. Corneal layers. 1. Precorneal tear film, 2.
Epithelium, 3. Stroma, 4. Descemet’s membrane,
5. Endothelium. (Modified by: Gilger BC, 2007.
Diseases and Surgery of the Canine Cornea and
Sclera).
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Ew. 2. Mikpokepartoedng. Xkvlog, ¢uirg Maltese,
NG 7 €T@V TOU TIAOXEL QTGO  HETATPAVHATIKY
payoetditida  otov 8e€l6  opBalpd. Melwon Tov
peyéboug tov KX e€attiog ¢pBiong tov Porfov. Xtov
ndoxovta opBapo o KX, oe avtiBeon pe tov vy, Sev
KataapPavet OAGKAN P TNV enmipavela TnG PAepaptiig
oxtopng. Tapatnpeital eniong oidnpa tov KX, kabawg
Kat vrepatpia Tov BoABIKO EMUTEGUKITA CUUTTTOUATA
IOV apPOTEPA GLYVOSELOLY TNV paryoetditida.

Fig. 2. Microcornea. Dog, Maltese, 7 years old, suffering
from post-traumatic uveitis in the right eye. Decrease in
corneal size due to phthisis bulbi. In the diseased eye
the cornea, in contraction to the healthy one, does not
occupy the entire palpebral fissure. Corneal edema and
hyperemia of bulbar conjunctiva are also noticed, and
they are both symptoms accompanying uveitis.
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Ew. 3. Meyahokepatoeldrig. ZKONOG, Hiydc, 8 eTaV
TIOL TIGOXEL ATIO XPOVL0, TEAKOV GTASIOL YAAXUKWHA
KAEWOTNG ywviag otov aplotepd opBaipd. H
avfnon tov peyéBoug tou KX ocuvumdpyer pe
N yevikevpevn av€non tov dykou Tov PoAPov
tov  opBorpod  (BovgpBopog). TMapoatnpeitat
nipovoia owdrparog Tov KX, kabmg kot apxopevn
evamndBeon xpwotikg (BEAN).

Fig. 3. Megalocornea. Dog, cross breed, 8 years
old, suffering from chronic, end stage, close-
angle glaucoma of the left eye. Increase in corneal
size coexists with the generalized increase in
globe’s volume (buphthalmos). Corneal edema
and incipient pigmentation (arrows) are noticed.



Ew. 4. Kepatdkwvog. Xkvlog, pyds Pekingese,
10 eTOV pe LIOTOPIKO KAKWOTG TOL 0pBaApoD and
apPAy opyavo. Xpovia kepaTitiSo e peiwon
TNG aVIOXNG TOU OTPWUATOG KEVIPIKE Kol
abvé€non NG evioTIKOTNTAG TOL GTNV AVTIOTOLKN
nieptoxn]. Tapartnpeitat emiong oidnua tov KX
KaBo¢ kat avamtun mepipeplkng ev T Pabdet
veoayyeiwong (BEAn).

Fig. 4. Keratoconus. Dog, cross breed, Pekingese,
10 years old, with history of blunt eye trauma.
Chronic keratitis, with decrease in corneal
resistance centrally and increase of compliance
in the same area. Corneal edema and deep
peripheral neovascularisation are also noticed

(arrows).
b

Ew. 5. EmiBnhiako oidnua (Aevkd BéAn) e€attiog
EMPAVELAKOV ENKOUG. XKUNOG, pUATG [eppavikog
TMowevikog, nAwiog 10 etov. TMaparnpeitat
axopa atpodia TG iptdag Aoyw TpoxwpNHEVNG
nAwioag (mpaowvo Pélog), kabwg kat BoAwon
TOU KPLOTAAOELSOUG PaKOD AOY® KATAPPAKTN
(kOKKIVO BENOG).

Fig. 5. Epithelial edema (white arrows) due to
superficial ulcer. German Shepherd, 10 years
old. Old aged iris atrophy is also observed (green
arrow), as well as opacification of the lens due to
cataract (red arrow).

Clinical signs of corneal lesions in dog and cat.

Ex. 6. Quoohidadng «epatomdBeior  emi
eddgpoug exkpvlong tov evdobnhiov tov KX.
YKONOG, pryas, nhkiag 12 etwv. ‘Hro, diayuto,
ev8oOnhiakng mpoélevong, oidnua tov KX.
[Mapovoia Svo  (IKPOOTAYOVWY  €VTOG  TOL
oTpOpATOS (Havpa BeAn). TMapatnpeitat emiong
atpodia, Moyw nhkiag, g ipdag (mpaova
Bén)

Fig. 6. Bullous keratopathy due to degeneration
of the endothelium. Dog, cross breed, 12 years
old. Mild, diffuse, corneal edema of endothelial
origin. Presence of two microdrops into the
stroma (black arrows). Age-related iris atrophy
is also present (green arrows).

Ew. 7. EmOn\aknig mpoéevong oidnpa Tov
otpoparog ov KX amd Pabl, mpodeokepetico
é\koc. XKONoG, GUANG Pekingese, nAikiag 13 etv.
TMapotnpeitat PeYoAn TUKVOTHTA TOL OWBHUATOG
oty meploxr) Tov KX mou yerrvidlet pe To AKog Kot
TIPOOSEVTIKT) ApatieaT) TOU, KABMS ATTOHAKPUVOUKTTE
a6 auTo. XapoKTNPIOTIKT Kot €56 1) aTpodia, Aoy
g NAiag, e ipdag (BeAn).

Fig. 7. Stromal edema of epithelial origin due to
deep pre-descemetic ulcer. Dog, Pekignese, 13
years old. Dense edema is noticed around the
ulcer which is gradually reduced while standing
out from it. Age-related iris atrophy is also
present (arrows).

Ewk. 8. EvSoOnliokrg mpoéevong oidnua tov
otpopatog Tov KX. ZkONog, pyds nhikiog 14 e¢v,
IOV TIAOXEL ATO EKPUALOT) ToL evdoBnhiov Tov KX.
TMapatnpodvTaL TOMAIIAEG AEVKWITTEG €0TIEG, e T
HopPr) CUVVEPWYV, EVTOG TOL OTPWOUATOG JTOL TEVOUV
va auvevwBoby peta Touc. Emum\éov, onpetdveTat
apxopevn evanéBeon pehavivng atov KX (BéAn).

Fig. 8. Stromal edema of endothelial origin.
Dog, cross breed, 14 years old, suffering from
corneal endothelial degeneration. Multiple
whitish, cloudy-like, spots are observed in the
stroma tending to unify to each other. Moreover,
incipient corneal pigmentation is noticed
(arrows).
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Eik. 9. MIKTiG TIpoé\evong oldnpa ToL 0TP@UATOS
Touv KX. Xk0Aog, puliic Pekingese, 4 €16V 1oL TdOXEL
art6 Badv éAkog Touv oTpwpatos Tov KX ko poobia
payoeditlda. Awdxuto oidnpa tov KX, 1o omoio
au€dveton oTnV TEPLOXT) YOp® atd To €AKog. Me Ta
AevKd BEAN onpeIdVOVTAL T OPLX TNG AITOKOAANONG
Tov emOnAiov Tov KX Kot e Tax Tpdotva Tar dplar Tov
é\koug Tov oTpROpaToC. TTapatnpeitat CLYKEVTPKOT)
PAeypOV®OSOUG LAIKOV (UTTOTILO) EVTOG TOU TTpoadiov
Bodpov  (umhé  Péln), évtovn umepaipia Tov
eMTEPUKOTA, KAODG Kot avartTtuén EMmPAVELOKTG
veoayyeiwong Tov KX.

Fig. 9. Mixed origin corneal edema. Dog,
Pekignese, 4 years old, suffering from deep
stromal corneal ulcer and anterior uveitis. The
diffuse corneal edema is increasing around
the ulcer. White arrows mark the epithelial
detachment margins and green arrows the
margins of the stromal ulcer. Inflammatory
matrix concentration (hypopyon) is observed in
the anterior chamber (blue arrows), as well as
intense conjunctival hyperemia and superficial
corneal neovascularisation.
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Ex. 10. Ai&peco oidnpa Tov GTpOHATOG
tov KX . Zkvdog, pryde, nAiag 5 etwv
TIOL TIGOXEL QTS ENPT) KEPATOETUTEPUKI-
Tda. To oidnua evromiletat 6To KéVTpo
tov KX. IMapatnpeitat emiong avdamruén
emeavelakng veoayyeiwong otov KX,
koBmg Kot BAevvorumdeg €KKplpar IOV
xapaktnpilet ™ véoo Kat emKoOMATOL
ota PAEpapa.

Fig. 10. Interstitial stromal edema
of cornea. Dog, cross breed, 5 years
old, suffering from keratoconjunctivi-
tis sicca. The edema is located in the
center of the cornea. Superficial cor-
neal neovascularisation and mucopu-
rulent discharge is also present, which

Ew. 11. Zxnuatikn) anedovion towv Slapopov Hetald empavela-
KnG Kat ev T Pabel veoayyeiwong tov KX. Ztnv empaveakn (apt-
oTePd), Ta veoayYeia eUPaVIlovTaL wG GUVEXELES TWV AYYEIDY TOL
enutepukoTa, Stakhadifovtal pe ) popdr Khadiov dévdpou Kat
éxouv {wnpd KOKKIVO Xpopa. Xtnv ev tw Bdbet (5e€id), Ta ayyela
epgpavifovtat va KKLvohy armd To GKANPOKEPATOELSES OpLo Kal Sev
AITOTENOVV GUVEXELEG TV AYYElWV TOU EMUTEPUKOTA, SlaTAaTovTaL
TopaAANAa petafy touvg kat Stakhadifovtar edylota. To xpopa
Toug givat Babv KOKKLVO.

Fig. 11. Illustration of the differences between superficial and deep
corneal neovascularisation. In superficial (left), new vessels are con-
tinuous with the conjunctival vessels, they are branching and are
bright red in color. In deep (right), vessels arise from limbus and are
not continuous with conjunctival vessels; they are parallel to each
other and do not branch. Color is dark red.

Ew. 12. Emg¢avelokn veoayyelwon
touv KX. XxAog, pulr¢ Poodle, 9 etcorv
TI0UL TIAOXEL ATTO ENPA& KEPATOETILITEPV-
kitlda. Toa veoayyela epdpavitovrat
00V GUVEXELEG TWV AYYEIWV TOU ETTLITE-
pukoTa, Stakiadilovral e Tn Hopdn
Khadiwv Sévdpou Kat €xouvv (wnpd
KOKKIvO xpwpa. Afloonueiwtn eivat
erniong n BoAwon tov KpuoTaAloeldn
PpaKod NOyw KaTappaKTr).

Fig. 12. Superficial corneal neovas-
cularisation. Dog, Poodle, 9 years old
with keratoconjuctivitis sicca. New
vessels appear to be continuous with
the conjunctival vessels, branch, and
are bright red in color. The lens opaci-
fication due to cataract formation is

is typical of the disease and adheres to
the eyelids.

also remarkable.

Ew. 13. Em¢avelakr veoayyeiwon tov KX. [dta,
¢puArg Kown¢ Evpomaikng, nhkiag 2 etov mov
ndoxeL and xpovia votporalovoa kepatitida
Aoyw polvvong amo tov feline herpesvirus-1
(FHV-1). Eivat XapakTnptoTikr) 1 avamntugn enmt-
pavelakng veoayyeiwong (pavpa PEA), kabog
Kat n vmapén ayyeiov oe otadlo TaAvSpoun-
ong (kokkwa PEAn) Kal dAA@v Tov €xouv 1dn
vrtooTtpadel (Aeukda PEAN) Kot éxeL Tapayeivel To
{xvog toug otov KX (pavtdopara ayyeiov).

Fig. 13. Superficial corneal neovascularisation.
Cat, DSH, 2 years old with chronic recurrent
keratitis due to feline herpesvirus-1 (FHV-1).
Superficial corneal neovascularisation is typical
(black arrows), as well as collapsed vessels (red
arrows) and others already resolved (white ar-
rows) with only their trace remaining in the cor-
nea (ghost vessels).
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Ew. 14. Ev 10 Pdbet veoayyeiwon tov KX. Xko-
Aog, puArig Poodle, 12 etchv mov m&oXeL ATO
npoobia payoeditida. Ta ayyeio eppavitovrar
Va EKKIVOUV aItd TO OKANpokepatoeldég oplo,
SlataocovTal mapdAAnia peta€b Toug Kat St-
axhadiCovtatr eldylota. TMapatnpeital emiong
evamnofeon PpAeypovdSovG LAKOV He T HOP¢T
KOKK®V &ppov atnv omioBia emipdveia tov KX,
e0pNUA TIOL GLXVE cuvodelel Tig Tpdabieg pa-
yoelditideg.

Fig. 14. Deep corneal neovascularisation Dog,
Poodle, 12 years old with anterior uveitis. Vessels
appear to begin from limbus, are parallel to each
other and branch minimally. Focal accumulation
of inflammatory precipitates resembling sand
granules on the corneal endothelium, which is
a common sign of anterior uveitis, are also ob-
served.
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Ew. 15. Ev 10 Bd0et veoayyeiwon tov KX. Xkb-
Aog ¢uAng, West Highland White Terrier, mov
mdoyel ano vnefapOpnua kpuoTaloedr) pa-
KoU Kat yAavkopa. TTapatnpeitar adayr tov
OXAHATOG TNG KOPNG, AOY®w TNG EPIITELONG TOV
KpuoTaAloeldovg pakov atnv iptda, Kabag Kat
£€vtovn OTAOT TWV ayYEiwV TOU EMITEGUKOTA
(Havpa BEAN) Kat TOL GKANPOL XiTOVaA (TTpdotva
Ben).

Fig. 15. Deep corneal neovascularisation. Dog,
West Highland White Terrier, with lens sublaxa-
tion and glaucoma. Alteration in the pupil’s size
is observed due to overriding of the lens on iris
and intense enlargement of conjunctival (black
arrows) and scleral vessels (green arrows).
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Ew. 16. Empaveiakr) evanobeon pelavivng atov
KX. Zk0log, puAng Pug, nAikiag 3 et@v mouv md-
oxel amd tpiyioon Aoyw vrepPolkng avartuéng
TV SEPUATIKOV TITUX®V TOUL TIpocwrtov. Tlapa-
mpeitar empavelakn veoayyeinon (BéAn) mov
niponyeitat cuviBwg g evamoBeong pelavivg.

Fig. 16. Superficial corneal melanin deposition.
Dog, Pug, 3 years old, with trichiasis due to ex-
cessive facial skin folds. Superficial corneal neo-
vascularisation is observed (arrows), which com-
monly precedes melanin deposition.

Ew. 19. EvandéBeon pelavivng oto ev8obriio
tov KX. Tata, ¢pulrg Siamese, nAwiog 2 1oV
110V TT&OXEL artd pdabiar 1Stomadn payoetditida.
Abdyw TG XpovIOTNTAG TNG PAEYHOVIG, LITAPXEL
evamnofeon pelavivng otnv omicbix empavela
tov KX (mpaowva BéAn). Mapartnpeitat emiong
evamnofeon pelaviving oto mpocbio mepipdKio
(Aevkd BENN), Kat HEA&YXPWOT) HLOG TTEPLOXTIG TNG
iptdag (koxkwvo PéNog), n omoia eivat maxupévn
KOl UTIEPALHLKT).

Fig. 19. Corneal endothelial melanin deposition.
Cat, Siamese, 2 years old, with anterior idiopathic
uveitis. Melanin deposition occurs on to posteri-
or corneal surface (green arrows), due to chronic
inflammation. Melanin deposition is also noticed
on the anterior lens capsule (white arrows) and
iris regional pigmentation (red arrow), which is
thickened and hyperemic.

Ew. 17. Empaveiakr) evanodeon pelavivng otov
KX. Zkolog, ¢uhng Tepupavikog Tlowpevikog, 4
ETMV TTOL TIAOYEL OTTO XPOVIOL ETILGOVELOKT) KEPATI-
©da. Mapatnpeitat Sidpeco oidnua, empovelaxn
veoayyeiwon Kat pAeypovadng dubnon tov KX
(BéAN), adhotwaoelg Tov xapaktnpitovy T vooo.

Fig. 17. Superficial corneal melanin deposition.
German Shepherd, 4 years old, suffering from
chronic superficial keratitis. Typical lesions of the
disease as interstitial edema, superficial neovas-
cularisation and corneal inflammatory infiltration
(arrows) are observed.

Ew. 20. EvandBeon pukpoxpuotdAwv otov KX.
Ykohog, pryag gpuing Collie, nhikiag 6 etwv, mov
Tiaoyel artd SuaTpoPia TOL KEPATOELDT.

Fig. 20. Microcrystal corneal deposition. Dog.
Collie-cross, 6 years old with corneal dystrophy.
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Ew. 18. EvandBeon pelaviving 0to oTpOpa TOU
KX. Tdta, ¢puArig Persian, mmov maoyel and vé-
Kpwaon touv KX. IMapatnpeitat évrovn avarmtuén
EMPAVELAKIG VEOAYYEIwONG, KaBwg Kot oidnpa
tov KX mouv evtomiletar paywaia tng meploxng
NG VEKPWOTG.

Fig. 18. Corneal, stromal melanin deposition.
Cat, Persian, suffering from corneal sequestrum.
Marked superficial neovascularisation is ob-
served, as well as corneal edema dorsally to se-
questrum.

Ew. 21. EvanéBeon pikpokpuoTdAwv XoAnote-
poAng atov KX. Xkvlog, Hiyds, 5 eT@v mov mé-
oxet a6 voBupeoetdiopo Kat ekpuion tov KX.
IMapatnpeitatl emiong avamtuén veoayyeiwong
AOY® TNG XPOVIOTNTAG TNG aANoiwonG.

Fig. 21. Cholesterol microcrystal deposition on
cornea. Dog. cross-breed, 5 years old with hypo-
thyroidism and corneal degeneration. Neovascu-
larisation is also present due to chronicity of the
lesions.
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Euw. 22, EmiOnAioko éxkog Tov KX. Xk0Nog, pyds
PUANG Teppavikog TToupevikdg, mov TAoXEL ATIO
xpovio vrotpomialov embnhiakoé £kog Tov KX
a. TTapatnpeital Ao embnAiakng mpoélevong
oidnua tov KX, kabd¢ kot armokdAAnon tou emt-
On\iov otnV mepipépeta Tov €Akoug (BEAn) b. To
€\KOG HETA TN XpWOT TOL e SIAAVHA GpAOVOpPE-
OKetvng.

Fig. 22. Superficial epithelial corneal ulcer. Ger-
man Shepherd with chronic corneal superficial
recurrent ulcer. a. Mild edema of epithelial ori-
gin is apparent, as well as epithelial detachement
around the ulcer (arrows) b. Fluorescein staining
of the ulcer.

Ew. 23."EXkog otpopatog touv KX. Zkvlog, ¢pu-
g Poodle, nAiiog 6 eT6v oL TI&GXEL ATTd 0EY,
BBV (1/2 Tov TAXOLG TOL CTPWUATOG) T ETIL-
mAeypévo éNkog. Tapatnpeital KApdKwon oto
TOIXWHX TOL €AKOUG, TO OToi0 £xel TN popdr
Kpatnpa. ZnHelOVeTal emiong fmo oidnpa Kot
anovaoia veoayyeiwong Aoyw tng ofutnTag tng

BAGBrG.

Fig. 23. Stromal corneal ulcer. Dog. Poodle, 6
years old with acute deep (1/2 of total stromal
thickness) uninfected corneal ulcer. A crater
shape escalated ulcer wall is observed. Mild ede-
ma and absence of vascularisation is noticed, due
to acuteness of lesion.

Ew. 24. TIpodeokepetikd éAkog tov KX. H idiax
TEPIMTTWOT) TNG EIKOVAG 10 HeTA TN XpdoT He Sii-
Avpa provopeokeivng. H otifada tov Descemet
0L aTtoTeAel TOV TTVBHEVA TOV €AKovg Sev oL-
ykpatel T xpwotikn. To iSlo Kot Ta TotX@HATd
TOU TIOV EKTOG ATTO €VA LLKPO THRHA TOUG EXOLV
emOnAiomonBei oTo peyaADTEPO [EPOG TOUG.

Fig. 24. Pre-descemetic corneal ulcer. Same case
as in Figure 10 after fluorescein staining. The
Descemet’s membrane is not stained. The ulcer
walls have already been re-epithelialised and also
are not stained except from a small area.

Ew. 25. Awtitpaivov éhkog tov KX pe mpomnto-
on mg ipdag (otapulwua). Zkohog, piyds, 11
ET@V.

Fig. 25. Perforating corneal ulcer with iris pro-
lapse (staphyloma). Dog, cross breed, 11 years
old.
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Ew. 26. Aeppoeidrig kvotn tov KX. Xkohog, ¢pu-
AN Schnauzer, 7 pnvav.

Fig. 26. Corneal dermoid . Dog, Schnauzer, 7
months old.
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Ew. 27. Neomlaoia tov KX. XkbOAog, piydg
Collie, nAwiog 12 €16V TTOL TTACXEL ATTO TTPWTO-
naBég apayyeoodprkwpa tov KX. Tlapatnpei-
Tou £vTovn) emipavelakr) veoayyelwon tov KX.

Fig. 27. Corneal neoplasia. Dog, Collie-cross,
12 years old, suffering from primary corneal he-
mangiosarcoma. Intense superficial neovascu-
larisation is noticed.



Ew. 28. Avantu€n Kokkimdoug otob otov KX.
>Yk0NoG, puATG Boxer, nAikioag 5 eT@V OV TTACXEL
artd Xpovio vrtotpotialov embnhiaké ko Tov
KX. Ta 6plo Tov evepyol €AKOUG OTHELOVOVTAL
pe mpdotva PéAn. E€autiag g advvapiog g
¢puotohoyikic embnliomoinong Ttov  é\Koug,
UTTApPXEL SEVTEPOYEVIG AVATTTUEN KOKKL®SOUG
1oToL oV enmpavelx tov KX (pavpa féNn). Ia-
patnpeitat emiong oidnua Kat veoayyeiwaon Tov
KX.

Fig. 28. Corneal granuloma tissue formation.
Dog, Boxer, 5 years old, suffering from chronic
recurrent superficial corneal ulcer. Margins of
active ulcer are highlighted with green arrows.
Secondary granule tissue formation occurs on
the surface of the cornea due to ulcer’s inability
to heal (black arrows). Corneal edema and neo-
vascularisation are also noticed.

'

Ew. 31. Zupgutikd Aevkopa. [ara, pulng Kot-
v Evpomaikng, nhikiag 2 eTév mov naoyet arod
mahatd Swatitpaivov tpadpa tov KX. o A&yt
ewdva G alloiwong omov armekovilovtat ot
11p6obieg ovppvaoelg g ipdag. B. Kata pétwmo
elKOVL OTNV OTOl0 TIAPATNPEITAL TTOPTEAAVHD-
ONG, AELKOU XPWHATOG OULAN OTN TIEPLOXT] TWV
OUUPVOEWV.

Clinical signs of corneal lesions in dog and cat. / ’

Ew. 29. Eootvodihiky Stifnon tov KX. Tara,
GUANC Siamese, nAkiag 5 TGOV TOL TTACXEL ATIO
en0tvVoPIAKT KepatiTiSar.

Fig. 29. Corneal, eosinophilic infiltration. Cat,
Siamese, 5 years old, suffering from eosinophilic
keratitis.

Fig. 31. Adhesive leukoma. Cat, DSH, 2 years old,
with old, perforating, corneal trauma. a. Lateral
view of anterior iris synechiae b. Front view. A
porselanoid, white scar on synechiae site is no-
ticed.

Ew. 30. Avémtu€n ovladoug totob otov KX. H
Ol mepintwon g ekovag 21, 45 npépeg peta
TN XELPOUPYIKI| AITOKATACTACT pe TN Xprion Pt-
OMOYIKOUD GANOHOOXEVHATOC. TNV TEPLOXT] TNG
vékpwong éxet avarmtuxBel apatdg ovhadng
101G e T pop¢n vepehwpatod. Iapatnpeitat
utooTpodr Twv veoayyeiwv tov KX (mpdotva
BéAN) Ta ixvn TV OmoiwV TAPAUEVOLY CaV ay-
yeia-pavrdopata (pavpa BENN).

Fig. 30. Fibrous tissue formation on cornea.
Same case as in Figure 21, 45 days later after sur-
gical restoration using a biological allograft. In
the area of sequestrum sparse connective tissue
appears as a nebula lesion. Collapse of the new-
vessels is noticed (green arrows) and their traces
appear like ghost vessels (black arrows).

Eik. 33. T[ToMammAég alotwoelg Tov KX, Xko-
Ao¢, duAiig Teppavikog ITotpevikog, nhiag 5
€TOV TTOL TIdoXel amd Paby €Nkog TOL OTP®-
patog, emi e8APOUS  XPOVING  ETLPAVELXKIG
Kepatitdag. AlGpeco oidnpa Tov OTPWHATOS
touv KX, emgavelakr veoayyeiwon, evanodeon
XpwoTikig (pekavivn), preypovadng dunon
(BéAn), éAkog TOL OTPOUATOG Kot EMONALXKIG
Tpoéhevang oidnua Tov oTpwpatog Tov KX. To
Televtaio evromiletal yUpw amd 1o €AKOG Kat
eivat mukvoTepo amd To dldpeco oidnpa mov
evTomiletal oTov vitoAotto KX.

Fig. 33. Multiple corneal lesions. German Shep-
herd suffering from deep stromal corneal ulcer
and chronic superficial keratitis. Interstitial
stromal edema, superficial neovascularisation,

Fig. 32. Symblepharon. Cat, DSH, 5 months of age,

with history of neonate keratoconjunctivitis. pigmentation (melanin), inflammatory infiltra-

tion (arrows), stromal ulceration and stromal
edema of epithelial origin. The last is presented
around the ulcer with higher density compared
to interstitial edema which is noticed in the rest
of the cornea.

Ewk. 32. ZuppAépapo. Tdta, puirg Kowvric Evpwmai-
KNG, NAKIAG 5 UV He I0TOPIKO GLVSPOHOL Kepa-
TOEMUTEPUKITISUG TNG VEOYVIKNG NAIKING.
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Clinical signs of corneal
lesions in dog and cat

> Abstract

Corneal damage in dog and cat can alter its clarity and transparency in light, which are essential
for its function. Corneal lesions include edema, neovascularisation, pigmentation, microcrystal
depositions, ulceration, inflammation or regenerative tissue formation, scar formation and finally
those involving its size and curvature. This lesion may occur solely or in conjunction and may be
caused by corneal, other ophthalmic or systemic diseases. In this study the above mentioned
corneal lesions of the dog and cat are extensively reported and described.

Cornea is the frontier, clear and transparent in
light part of the fibrous tunic of the eye. Cornea
is the first and most important diopter of the eye’s
refractive structures, since it ensures the 2/3 con-
vergence of light rays on the retina. Any corneal
damage, which leads to change of its size, shape
or transparency, may alter more or less the vision.
Clinicians should to be able to understand the
pathophysiology of corneal lesions, as well as to
identify and describe them, in order to be able to
correlate them with certain diseases. This study
describes the most commonly presented corneal
lesions of the dog and cat in everyday practice.

Mean corneal thickness in the dog is 0,562mm?*
and in the cat® 0,546mm and it consists from out-
wards to inwards of:

+ Anterior epithelium

« Stroma

+ Descemet’s membrane

+ Endothelium

In these four anatomical layers of cornea one
more has to be added (Fig. 1), the precorneal tear
film (PTF).6

Corneal integrity is essential for vision quality,
while its role is mechanical and optical.

Mechanically, cornea contributes in the forma-
tion of eye globe, supporting and protecting its
inner anatomical structures. It is worth to be men-
tioned, in regards to its fine structure, the high
resistance of cornea to elevated intraocular pres-
sure and environmental injuries.

Optically, cornea functions as a convergent lens.
Moreover, it is the most important convergent
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lens of the eye’s refractive system, as its conver-
gence capability is 42 D. Corneal function is cor-
related to its own clarity and transparency in light.
These are based on:

1. Normal corneal curvature and smooth opti-
cal surface. Normal curvature depends on the
anatomical integrity of cornea. Its smooth and
shiny surface is provided by the PTF.

2. Nonkeratinized surface epithelium. Corneal
epithelium is stratified squamous epithelium
with high regenerative capability. It consists
of 7-9 cell layers. The anterior layers are not
keratinized in order to remain transparent.

3. Lack of blood vessels. Healthy cornea is avas-
cular. Nutrition is provided in a limited level
by the limbus vessels and mainly from PTF
through epithelium and from aqueous humor
through endothelium. In contrast to vascular-
isation, sensitivity of cornea is very extended
and is considered as one of body’s most sensi-
ble tissues. Nerve endings are provided from
ciliary nerves, which are the ending branches
of the ophthalmic branch of trigeminal nerve.
Nerve endings are distributed into epithelium
and superficial stromal layer which may ex-
plain that superficial corneal lesions are more
painful than deeper ones.

4. Special stromal architecture, which forms 90%
of total cornea’s thickness. Stroma is mainly
consisted of lamellae of fibrous tissue, few fi-
brocytes (keratocytes) and interstitial matrix
(glycosaminoglycans). The architectural ar-
rangement of stromal collagen fibrils and la-
mellae differs from those of other connective
tissue, providing stromal transparency.

5. Regulation of stromal humidity level. Stromal
transparency depends on the maintenance
of stromal humidity level. Increase in corneal
humidity leads to corneal edema and loss of
transparency. The integrity of both epithe-



lium and endothelium is essential for maintain-
ing the hydrostatic state of stroma. Epithelium is
water resistant and consisting a barrier to water
diffusion from PTF to stroma. Endothelium, even
though consisting of a single cell layer, is respon-
sible for energy-dependent ion and water trans-
fer from stroma to aqueous humor and anterior
chamber.

1. Size and curvature abnormalities

Microcornea: The decrease of corneal size may be
congenital, as a part of microphthalmia” or acquired
following a phthisis bulbi (Fig. 2).

Magalocornea: Magalocornea is a rare condition, usually
congenital.” When acquired it follows the total increase
in bulbi size, due to increased intraocular pressure (end
stage chronic glaucoma- buphthalmus) (Fig. 3).

Ceratoconus. Unlike human, in dogs and cats cerato-
conus is not a primary disease. It is usually secondary
to chronic keratitis or central corneal ulcer, which re-
sults in central corneal thinning and increased com-
pliance centrally (Fig. 4).

2. Corneal edema’

Edema is the most common corneal defect. Usually
it coexists with other corneal defects. Corneal edema
is characterized by the overhydration of corneal tis-
sue, which leads to corneal opacity and decreased
transparency. There are several causes of corneal
edema and sometimes more than one can occur con-
currently. Corneal edema can be focal or diffuse and
concerns epithelium, stroma or both.

Epithelial edema (Fig. 5) usually is mild. In slit lamp bi-
omicroscopy epithelial edema appears like a vapour
on a pane of glass. Following installation of glycerine
dilute, epithelial edema is temporally disappeared.
Epithelial edema is caused by erosion or loss of the
epithelium, which results in imbibition of PTF fluid by
the inner epithelium layers or superficial stroma. For
this reason the edema is confined to the area of epi-
thelial defect.

Stromal edema appears as a mild or severe corneal
opacity which in some cases may appear milky. In the
beginning, slit lamp biomicroscopy reveals multiple
white corneal spots with haze edges which tend to
join each other. Upon slit lamp examination low or
high degree of corneal thickness (proportional to the
degree of edema) is typically observed. A special form
of stromal edema is bullous keratopathy, in which
there is not a corneal fluid imbibition by stromal in-
terstitial tissue but micro-drops accumulation in the
stroma’ (Fig. 6). Causes of corneal edema can be epi-
thelial, endothelial or both in origin. A unique form
of edema is the interstitial stromal edema in which
epithelium, as well as endothelium is intact.

Stromal edema of epithelial origin is caused by the
disruption of the epithelial barrier between PTF and
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stroma, due to epithelial injury (Fig. 7). This results in
absorbing water by glycoaminoglycanes of stromal
interstitial substance. Corneal ulceration is the most
common cause of epithelial origin edema. In these
cases stromal edema is located in and around the le-
sion and its density is proportional to its extension,
depth and chronicity.

Stromal edema of endothelial origin (Fig. 8) is
caused by endothelial functional incapability to
move water from the stroma to aqueous cham-
ber37 In these cases the flow is reversed and aque-
ous humor enters stroma. Decrease in endothelial
functional capacity is commonly caused by inflam-
mation (endothelitis), which may be primary or sec-
ondary to anterior uveitis.® Typical stromal edema
of endothelial origin is noticed in canine adenovi-
rus-1 infection (CAV-1).° Less common causes of en-
dothelial damage and subsequent stromal edema
formation is endothelial dystrophy and degenera-
tion,"™"" iris anterior synechiae, as well as trauma
during intraocular procedures.? The extension and
density of edema is also related to the severity of
endothelial injury

Corneal edema of mixed, epithelial and endothelial,
origin is caused by injury of both epithelium and
endothelium (Fig. 9). In these cases endothelial in-
jury causes a diffuse homogenous corneal edema,
while epithelial regional defect increases locally its
density.

In interstitial stromal edema both epithelium and
endothelium are intact (Fig. 10). Initially, it is periph-
eral and is extended gradually centrally to the cor-
nea. Interstitial keratitis is the most common cause
of interstitial edema which is commonly accompa-
nied by inflammatory cell infiltration. Another form
of stromal interstitial edema is the one accompany-
ing canine leishmaniosis, even though in these cas-
es edema is caused mainly by anterior uveitis and
endothelitis.

3. Corneal Neovascularisation™

Normal cornea is avascular. Vascularisation beyond
limbus, as part of corneal tissue defense function
is always pathologic and leads to decrease corneal
transparency. The form, density and depth of vascu-
larisation is of high diagnostic importance. Morpho-
logically, corneal new-vessels may form bunches,
branches or may expand circularly to limbus.

Density of neovasularisation may vary and is corre-
lated to the severity of the underlying disease. The
density and the length of corneal new-vessels are
proportional to chronicity of the lesion, as their de-
velopment does not exceed 1-2mm/24h.

Corneal neovascularisation may be either superficial
or deep (Fig. 11). In superficial vascularisation (Fig. 9,
10, 11), new-vessels are derived from limbus vessels
and are continuous with the conjunctival vessels.
They are located in the corneal epithelial layer or
underneath; they form brightly red colored branch-
es. Superficial neovascularisation is related to acute
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or chronic superficial corneal lesions (e.g. superficial
ulcers, superficial keratitis). Frequently, only vascular
walls (ghost vessels) are observed in cornea, which
indicate previous corneal vascularisation (Fig. 13). In
deep corneal neovascularisation (Fig. 14, 15) new-
vessels begin from ciliary vessels; and thus they ap-
pear to start from limbus and they are not continu-
ous with the conjunctival vessels. They are located in
stroma, in parallel order and are minimally branched.
Frequently they have a brush appearance. They are
dark red. Deep corneal neovascularisation is related
to stromal diseases (e.g. deep ulcers, interstitial kera-
titis), as well as to uveitis and glaucoma.

4. Corneal pigmentation

Corneal pigmentation is most commonly presented
in the dog than in the cat. Melanin is the most com-
mon pigment, while infrequently pigmentation with
hemoglobin or metal dyes due to foreign metal body
fixation in the cornea, may occur.

4a. Melanin deposition'

Melanin is the most common pigment deposited
on the cornea. It suggests chronic lesion. Cornea
melanin originates from limbal, ciliary body and iris
melonocytes. Transportation takes place through
vessels, thus it is highly correlated with neovascu-
larisation. Melanin, depending on its cause, is accu-
mulated superficially and more rarely in stroma or
endothelium.

Epithelial deposition of melanin suggests complica-
tion of chronic corneal edema or chronic corneal ir-
ritation (e.g. distichiasis, trichiasis, entropion, corneal
overexposure due to exophthalmos etc.) (Fig. 16).
Moreover, superficial accumulation of melanin ac-
companies frequently or follows superficial inflam-
mations, such as chronic superficial keratitis and
keratoconjunctivitis sicca (Fig. 17).

Stromal deposition of melanin is observed mainly in
corneal sequestrum of the cat' (Fig. 18).

Deep deposition of melanin is less common and usu-
ally it is noticed in chronic anterior uveitis (Fig. 19).
In such cases, melanin granules, originated from the
inflamed anterior uvea, swing in the aqueous humor
and accumulate on the posterior corneal surface.

4f.Hemoglobin deposition

Corneal hemoglobin deposition is rare. It results
from anterior chamber hemorrhage and stromal in-
filtration of hemoglobin through endothelium and
Descemet’s membrane. Hemoglobin deposition in
the beginning is brownish in color and with time it
becomes green and yellow-green.

5. Microcrystal deposition”

It concerns lipid, cholosterole or calcium microcrys-
tal deposits of metallic lustre in the cornea. They are
usually bilateral and symmetrical. Usually they are
correlated with corneal dystrophy or degeneration
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(Fig. 20). Rarely are they associated with systemic
diseases, which cause alterations in lipids or calcium
metabolism (hypothyroidism, diabetes mellitus,
pancreatitis) (Fig. 21).

6. Corneal ulceration” >

Corneal ulceration refers to any corneal tissue loss.
Epithelial ulcers concern only epithelial loss. A partic-
ular epithelial ulcer form is the chronic recurrent cor-
neal ulcer (Fig. 22). When it concerns stromal defect,
it is characterized as stromal ulcer (Fig. 23). In case
of full thickness stromal defect, it is characterized
as pre-descemetic ulcer (Fig. 7). In these cases De-
scemet’s membrane is protruding within the ulcer in
various degrees due to its elasticity. It must be men-
tioned that in most cases, stromal ulcer is accom-
panied by other lesions (edema, neovasularisation).
Fluorescein staining is positive in ulcers although in
case of pre-descemetic ulcer, only its vertical walls
are stained, if they are not epithelialized and not its
floor (Fig. 24). Finally, in Descemet’s membrane rup-
ture the ulcer is characterized as perforated, while
from its floor it may protrude a part of iris (staphy-
loma), which is usually covered by fibrin (Fig. 25).

7. Neoplastic tissue development/ inflammatory
reaction

Dermoid is congenital and it results from the devel-
opment of skin tissue on cornea (Fig. 26). This tissue
may include all anatomical features of the skin, as
well as hair follicles.™

Several types of corneal neoplasms have been de-
scribed such as squamous cell carcinoma, papilloma,
lymphosarcoma, hemangiomas, hemangiosarcoma
and adenocarcinoma.”” They are presented like
raised areas, rich in vascularisation (Fig. 27).

In some chronic keratitis or during ulcer healing
process, cornea is infiltrated by inflammatory cells/
granular tissue. This inflammatory infiltrations form
smaller or larger red-white raised corneal spots. Usu-
ally, they are rich in vascularisation with an irregular
surface (Fig. 28). When these infiltrations are located
away from limbus they are irrigated from one or two
vessels. Occasionally, in the inflamed area erosions
are apparent and fluorescein staining is positive but
this does not correspond to corneal ulcer. A special
form of inflammatory corneal infiltration is the eo-
sinophilic keratitis of the cat in which eosinophils
predominate'® ' (Fig. 29).

8. Scar formation™

Superficial lesions of the cornea concerning epithe-
lium as well as superficial stromal layers heal without
scar formation, even though a minimal alteration in
corneal curvature may be noticed leading to astig-
matism. In deeper stromal lesions scar tissue forma-
tion is usual. This is caused by the inability of proper
reparation of corneal architecture, which is responsi-
ble for its clarity. The scar tissue may have the form
of nebula (Fig. 30) which is transparent or of a dense



white to percenaloid area which is opaque. A special category of
scar formation is the adherent leukoma in which iris attaches cor-
nea posteriorly and suggests previous corneal penetration (Fig.
31). Finally, severe keratoconjunctivities may result in adhesions
between cornea and conjunctiva or/and eyelids (symblepharon).
These lesions vary in extension and appear frequently in cats suf-
fering from keratoconjunctivitis due to the feline upper respira-
tory syndrome (Fig. 32).

Clinical signs of corneal lesions in dog and cat. ’ ,

The aforementioned lesions may appear solitary or in combina-
tion (Fig. 33). When more than one lesion coexists, clinician should
observe and describe them using a bright light source and appro-
priate magnifying equipment. Then, history and other findings of
the ophthalmic examination are taken under consideration pay-
ing attention in the sequence in which these signs first appeared.
Differentiation of corneal lesions as primary or secondary is of
great importance, for both the diagnostic approach and the treat-
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