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e Apeon & sppévouca Napacttoktévog Spaon Katd YUAAwV & KpoTwvwv* yia
touldxiotov 5 eB6opadeg.

H napaottoktévog Spdon napapével ouvexng & otaBeph yia oA6kAnpn tn
Bepansutikn nepiodo*, XwpiG va apnvel Kevd otnv Npootacia Tou Jwou HEXPLTN
OTLYHN TNG ENOHEVNG GUVICTWHEVNG XOPAYNONG.

Evéeikvutal & yia t Bepaneia tng capkontuikng wwpag**.

* Je epyaomplakés LEAETeS, éxpt mv nuépa 35, ) napaaitoktdvo bpdan tou Simparica ritav moAU peyaAdtepn and to dpio anoteAeguankdmag, S o

[ia toukdxiatov 5 ef6opddeg, n eviopoktdvos pdan tou Simparica katd twv wiMwv anobeixBnke Gu eivar > 99.8% kat yia ta 2 €ién C. felis kai C. canis, > o ™
VL) 1) GKAPEOKTOVOG Bpdan Katd twv Kpotvawv, anodeixBnke 6u eivar > 96.8% yia tov R. sanguineus, > 98.2% yia tov D. reticulatus, 0 l m Pa r I C a

> 95.4% yia tov . ricinus, > 99.1% yia tov I. hexagonus (Zoetis studies A6201, A6371, A6196, A6154, A6135, A6280 kai A6527).

™ Sarcoptes scabiei Eupévouoa 8pdon. Zuvexii¢ npootaaia.

Mpwv n xprian 61aBdote npooekTikd 1o e0wkAeiato @UAMo 0bnyiwv Xpriong Tou npoidvrog

Zoetis Hellas S.A. Aew@. Meooyeiwv 253-255, Néo Wuxiko, 154 51 ABrnva www.zoetis.gr, TnA.: 210 67 91 900, Fax: 210 67 48 010




ApOBpo Tuvta&ng ‘.\\

Mépaoav pepIKa xpovia amd tote mou 10pLOnke N EAEK.ZY. Zovue nén Tov amonyo tou 7ou FORUM kat Tnv tpitn Katd
oelpd avadeién véou AY péoa amod TG KAoYEC TNG 20N¢ MapTiou 2016. Ta EMUOPPWTIKAE TTPOYPAUUATA, HEoa amd TIC @O
VOTIWPIVEC NUEPISEC Kal TIC KAT' €T0¢ AlNpePIOeC og OAN TNV EANASA, avadeikviouy TNV avayKaldtnta TG UMAPENE TNG Kal
n emTuxia OAwV auTWV eMPBPABEVEL TIC TPOOTIAOEIEC AWV TWV CUVTEAECTWY, UEAWV KAl OTEAEXWV TNC.

H emoxn pag sival «eykAwBlopévny» otnv TaxuTnTa TNG €EENENG, TTOU aKOUA Ki OTAV T PAVOUEVA 1) T ATMTOTEAECUATA TNG
yivovtat avtianmtd, Sev eival mévta e§nyriota.

Ot e1dikol gival TpoonAwuévol TNV £PELVA TOUC T ONOKANPEC OeKAETIEC. STV TTopEia auTr) Ba éheya OTI Ol TPEIC TEAEU-
TaleC yeVIEC EMOTNUOVWY YivovTal OO KAl TTIO TUXEPEC OTNV ArodoxT, APOUOIWaN Kal XPron TwV AMOTEAECUATWY TNG.

H emoTtAipn onuepa amavtd kal AUVEL pia oelpd amd mpoRAipata. AIABETEL T CUUTTEQACUATA TNG TTOU TTPOEPXOVTAL ATTO
Tov GvBpwTo, OTOV ONUEPIVO KOWVWVIKO AvBpwTo, oTnv avBpwndtnTa. AlaBETel Ta OTAA TNG KATW artd ToV EAEYXO TNG
KOWVWVIaG, o€ auTrv. Zuvtnpel kat emavédavel T diaBeon yia mpdodo.

H Ktnviatpikr| cav emoTipn €xel Kat autr) oav amodektn dAn tnv Kowvwvia. H mpooddg tng ival Taxutatn TIG TENEUTAIEG
SekaeTieg! EIOIKA n €€ENEN TNG 0Ta ZWa ZuvTPo®ldg dev €xel va (NAEYEl TOAG amd T latpikr| Tou AvBpwriou. H cuvexriq
Kal aBIEAETTTN EMUOPPWON TWV KTNVIATPWY EiVal EMOUEVWG KOWWVIKY) avAykn. O EMUOPOWHEVOCS KTNVIATPOG OTEKEL OTA
noo1a Tou KaAg, amodidel kaNUTepn @povTida oTov acBevr| TOU KAl EIOTIPATTEL TNV IKAVOTIONON KAl TNV avtanddoon tng
Kowviag emdvw Tou. H KTNVIATEIKH UIaivel £T01 0TOV KOVWVIKS 10T TTO Glyoupa Kat amoAUTa xprotal

MixaAng Xat{omovog

Ipappatéag EAEKZY

H «ATPIKH ZOON YYNTPOOIAY» amoTeAEl €va KOUUATL AUTHE TNE TTOPEIAC KAl OKEPNC. ZUVTACOETAl ammd avBpwoug aél-
oug, aVISIOTENWCG.

Onotevel kKOO, TTPOOTIABEI KAl YWWON CLVASEAPWY TTOU BEAOLVY Va TN HoIPAcToUV padi pag. Ag yivoupe meplocdtepol!
OINT!
MixaAng Xat{omoulog

Editorial

Few years have passed since HCAVS was established, and we have already successfully concluded the 7th FORUM and
third nomination of a new Administration Board through the elections that were conducted on the 20th of March 2016.
Ongoing education programmes, held by the autumnal scientific days and annual regional courses throughout Greece,
highlight the necessity for the existence of HCAVS, the success of which is reward itself for all the efforts made by its
contributors, members and executives.

Our era is so “‘caught up”in the speed of development that even when its effects or outcome are identified, they cannot
always be explained. Experts have been dedicated to their research for decades. With this in mind, | would say that the
last three generations of scientists have been much more fortunate in terms of acceptance, assimilation and use of those
results.

Nowadays, science answers and resolves a variety of questions. Conclusions are drawn from humans and then used to
help people in society, and ultimately humanity. Its armamentarium is under the control and at the disposal of society
itself, setting the pace and mood for progress.

As a science, veterinary medicine has also become widely accepted by society in its own right. The advancement made
in the last decades has been rapid! In particular, the progress witnessed in the field of companion animals has virtually
nothing to envy that of human medicine. The continuous professional education of veterinarians is therefore a social
necessity. A well-trained and updated veterinarian stands firmly on their feet, and can deliver better care to the patient,
thereby earning both social satisfaction and reward. It is clear that veterinary medicine has become a useful and inherent
part of society.

The “Hellenic Journal of Companion Animal Medicine” constitutes part of this progression and philosophy. It is compiled
by worthy people who work selflessly to this end, and it hosts the hard work, effort and knowledge of colleagues which
they are willing to share with us. May we increase in numbers!

Cordially

Michael Chatzopoulos
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O niiocouos

+ Ap@iBAnoTtposidng

« OmTiko vevpo

« YKUNOG

+ XpWHATIKO AVTAVOKAAOTIKO KOPNG

1

To XPWHATIKO
AVTAVAKAQOTIKO TNC
KOPNC Tou 0pOaApOoU Kal
n Epapuoyn Tov otnv
opBaipoloyia Twv (wwv
OUVTPOPLAG

> MepiAnyn

H mpdogatn avakdAuypn g Umapéng otov ap@IBANCTPOEIOH Wag Tpitng opadag
PWTOELAICONTWY KUTTAPWY, EKTOC TWV Kwviwy Kal Twv pafdiwy, Ta omoia éxouv TNV
1516TNTA va Sleyelpouy To avTavakAAoTIKO TNG KOPNG, EXEL LETABAAEL TN YVWon Jag yia
Tov Tpomo mou N {pida avtidpd ota SIéeopa PriKn KUUOTOE TOU WTOC, KAl EXEL EI0AYELTO
XPWHATIKO AVTAVAKAQOTIKO TNGKOPNG TOL OPBAAUOU, TNV 0@BAAIONOYIKN £€€TACN TwWV
(wwv ouvTPOoPIAC. MpdKerTal yia pia e6£Taon oTnV ommoial TO AVTAVAKAQOTIKS TNG KOPNG
SleyeipeTal OXl LE TO LOVOXPWHATIKO-AEUKO- WG, AAG S1adoxIKd e TO epuBPS Kal UmAé
WS Me Tov TPdTo auTd yivetal Suvatr n eKAEKTIKY) OIEYEQON TWV PWTOUTOOOXEWV.
TO XPWHATIKO AVTAVAKAQOTIKO TNG KOPNG Tou o@Baiuou eivat 1baitepa xprioluo otn
Siayvwon NG aipvidlag emktnTng eKEUAIONG TOU AREIBANCTEOESH, TNG MEOoIoVOAG
aATPEOPIAC TOU APPIBANCTPOEISH, TWV XOPEIOAUPIBANCTOEIOOTABEIWY, TNG ATTOKOMNONG
TOU AUPIBANCTPOEISY, TOU YAQUKWHATOC, TWV TTABHOEWY TOU OTITIKOU VEVPOU Kal TOU
ONTIKOU XIAOHATOC KABWGE Kal OPIoUEVWY TIABACEWY TOU EYKEPANOU TIOU TTPOKAAOUV
TUPAWON.

> To avtavakAaoTKo TG Kopng Tou o@BaApou.
H vnrapyovoa yvwon

JUU@WVA PE TNV KANAOOIKH QVATOUIKT TIEQLYPAPH, OTOV AUPIBANCTPOEISH) CuVAVTMWVTAL
Suo €idn pwtolmodoxéwv': Ta pafdia mou sivatl moAumANBéoTepa kal  umelBuva yla
TNV 6PACN O GUVONKEG XAUNAOU (WTICHOU KAl TA Kwvia TTOU AEITOUPYOUV OE GUVONKEG
€VTOVOU PWTICHOU Kal gival umevBuva yla TNV avayvwplon Twv xpwudtwv.? Ta paBdia
TIEPIEXOLV TN WTOELAIOONTN XPWOTIKA podoivn Tou epeavilel To Péyloto Babuod eu-
aio0noiag ota 508nm (UmAe/mpAcivo eaopa). STov apeIBANOTEoEdH Tou okUAoL Bpi-
okovtal Suo MANBUOHO! KWVIWV TTOU TIEPIEXOLY TN GWTOELAIoONTN XPWOoTIKA opivn. O
TIPWTOC TANBUOUOG epavilel To péyloto Babud evaiodbnoiag ota 555nm (L/M opsin
- Mpdoivo pdacua) kat o SeUTepoC ata 430nm (S opsin - IWSEC paoua)>*

Ta kwvia kat ta pafoia, £xouv TNV IGIOTNTA VA PETATPETTOLV TN PWTEIVT EVEQYEIQ OE NAE-
KTPIKO Orjua 1Tou Jéow Twv S{moAwv KUTTApwWV UeTABIBACETal OTa yayyAlaKd KUTTapa
TOU auEIBANCTEOEDH. YIidpxouv akopa Suo MANBUCHOL KUTTEPWY GTOV au@IBANCTPO-
€16\, Ta 0pICOVTIa KAl TA APAKPOIVA KUTTAPA TTOU CUHHETEXOLY OTNnV ene€epyacia tng
wonc mou petaPiBadetal amod Toug puToUTodoxEIC oTa yayyAlakd kUTTapa. Ot VEUPITEC
TWV YayyMaKwy KUTTapwy oxnuati(ouv o ontiké vevupo (Eikova 1). Ot iveg Tou onTikol
VEUPOU, apoU X1aoBouv 0To OmTIkS ¥iaoua, oxnuatiCouv TIC OTTTIKEG TAWVIEC, Kal 0T OL-
véxela Slalpouvtal o€ Suo Séapec. To HeyaAUTEPO TTOCOOTO (80-90%) TWV VEUPITWY TWV
YayYAIGKWOV KUTTAPWY TOU A@IBANCTEOEISH Tou e€UTTNPETEL TN AslToupyia TS 6pAcNG
KaTahryel oto 6w yovatwdeg owpa. Ol VEUPITEC TwV KUTTAPWY Tou €6w yovaTwdoug
OWUATOC (OTTTIKY aKTIVOBOAIQ) KATAAyouv OTOV IVIAKO AoBO TOU AOIOU, OTO KEVTPO
™NC 6paonc. To UIKPGTEPO MocooTod (10-20%) TWV VEUPITWVY TWV YAYYMOKWY KUTTAPWY
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Apakpdva kiTrapa

Fayyhaxd wimTrapa

Newpives yayyhiasay Kunapurlfl__ |

Ommikd vedpo

Ekéva 2. ZXnHATIKT AIEIKOVLIOT TOL AVTAVAKAAGTIKOD TOE0U TG
K6pNG Tov 0pBapo0 (Tporomnomnpévo amnd Petersen-Jones SM. Neuro-
ophthalmology. In Petersen-Jones SM, Crispin SM, ed. Manual of small
animal ophthalmology, Gloucestershire: BSAVA, 1993).

Ewova 1. ZXnUaTIKN QITEKOVION TOV KUTTAP®V
Tou apdLPAnoTpoetdn xttwva. To gpwg mpoomintet
0TOUG pWTOVTTODOXEIG OL OTIO{OL TO HETATPETTOLY
oe NAexTpikn won. H odon avth péow tov Simolav
KUTTApwV petafipaletal ota yoyyAlokd KOTTopa
TOU apPLPANCTPOELT, OL VELPITEG TWV OTIOIWV OL-
YKEVTp@VOVTAL aTNV onTiki BnAr) kat oxnpatitovy
70 omTiko vevpo. H eme€epyacia Tov orjpatog mov
petadEpetal ard Tovg dpwtobmodoxels oTa yayyAl-
aKa KOTTapa yivetal amoé to optllovTia Kot Tor apo-
Koo KUTTapa.

00, OTTTIKO Xiaoua, OTTIKY Tawvia, MEOTETPASUUIKOG
TUPAVAC, TTAPACUPITABNTIKOC TTUPrvac TNG KOENG
ToU 0PBAAUOU, TTPOYAYYAIAKES TTAPACUUMAONTIKEG
fVEG KOWVOU KIVNTIKOU VEVPOU, 0QBAAUIKS YAyYAILO,
Bpaxéa aktivoeldr veupa) (Eikova 2). Ailel va on-
HelwBel oTL pe To AKO Sev ehéyxeTal n Aettoupyia Tng
opaonc. Etol, avdhoya pe v evtomon e BAGBNS
UTTIGPXOLV TTEPUTTWAELS TTOU N amwAela Tou AKO ou-
voSeleTal 1 Oxl amo AnMWAEI TNE OPACNG, EVW UTTAP-
XOUV KQl TIEPITTWOELG TUPAWV (WWV TIOU TTAPOUGIA-
Couv puaoiloloyikd AKOF™ (Eikoveg 3-5).

TOU aUIBANCTEOEISH TIOU ECUTTNPETEl TO avTava-
KAQOTIKO TNG KOPNG ToU 0pBaluoL (AKO) kataArivet
OToV TIPOTETPASUUIKS TTUPrvVa amd Tov omoio EeKl-
VOUV VEUPIKEC CUVOETELC [IE TOV OUOTIAEUPO KAl ETE-
POTTAEUPO TIAPACUUITABNTIKG TTUPRVA TOU KOWOU
KIVNTIKOU VEVPOU (TAPACLHTABNTIKOG TTUPHVAG TNG
KOPNG Tou opBaipov) (Eikova 2).2° Exel mapatnpenBel Tl oplopévol aoBeveic mou ma-
oxouv amd TVEAWoN efartiag kamolwy Tabroewy
TOU AUPIBANCTPOEISH XITWVA, TAPOUCIAlouy BETIKO
{p160C Kal oTn OPiKPUVON TNC KAPNC LETA amd TN AKO (av Kal TIC TIEPIOOOTEPES (POPES KABUOTEPNUEVO
Sléyepan Tou 0PAAALOU pE QWG To AKO YapakTn- /Kal atehég kal aotaféq). Autd amodidovtav péxpt
plleTal WC PUOIOAOYIKG OTAV Elval YPryOPO, TINPEC TPOCPATA GTOV UIKPO ApIBud Twv ewTolmodoxéwy
(Sl&ueTpoc kOPNG 5 mm) kal 0Tabepd. Mapdia autd
katd tnv aglohdynon tou AKO Ba mpémel va AapBd-
vovTal UTIOYN KATOLOL TTAPAYOVTEC TIOU TTPOKAAOUV
pudpiaon kal 1o emnpedlouvy, 6MwG o PORog Tou
(wou katd v €étaon, n atpopia G pidag ot

To avTavakAaoTiKd TNE KGENG Tou 0@BaALoU (AKO)
ouviotatal 0otn oLOTaon ToU OPIYKTAPA U TNG

Ewova 3. Zxnuatikn amekovion
TV SlATAPAX®VY TNG OPACNG KAl TOU
AKO o€ oxéon |e TNV EVTOTILON TNG

K&mola nAkiwpéva (wa Kat n Xoprnynon KAamowv
(PAPUAKEUTIKWY OUCIwV.” 210 dueco AKO n puon
APOPA OTOV OHOTIAEVPO HE TO €PEBICUA OPOAAUO,
EVW OTO EUHEDO, ENEYXETAL N LUON TTOU TIPOKAAE(TaL
OTOV ETEPOTIAEUPO HE TO EPEDICUA OPBANUO.

To AKO eléyxetal amd TO QUTOVOLO TIAPACUUTTO-
ONTIkG cLOTNUA Kal N afloAdynon Tou amoTEAE
QAvaméOTACTO TUAKA TNG OPOAAUOAOYIKNAG KAl TNG
VEUPONOYIKAG e€étaonc Twv {wwv. Na Tnv e¢étaon
Tou AKO xpnOIUOTIOIETal EOTIAKN QWTEWVY TINYN
HOVOXPWUATIKOU-AEUKOU- @WTOC Me Tov TpOTO
AUTO EAEYXETAL N AKEPAIOTNTA TOU AVTAVAKAAOTI-
KoU TOEOU (AP@IBANCTPOEIBNG XITWVAC, OTTTIKO VEU-

PR 2 T
ivtpe feg gy
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veupoloyikng PA&PNG. Otav n PAGRN
evTomileTal o€ KATTOLo ONpEio TG
OTITIKIIG 080V IO TOV AUPLPANGTPO-
€101 XITOVO €WG KAt TIG OTITIKEC TaLl-
vieg TPV TOV SIXAGHO TWV VEUPIKOV
VOV, TIPOG TO €0 YovaTmdes cmpa
Kol TOV TIPOTETPASLKO TILPHVA,
Tapatnpeital Slatapayr 1600 g
opaong 6o kat tov AKO (Tporo-
motnpévo amd Petersen-Jones SM.
Neuro-ophthalmology. In Petersen-
Jones SM, Crispin SM, ed. Manual
of small animal ophthalmology,
Gloucestershire: BSAVA,1993).
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3, o EKTOC TWV KWViwv Kal Twv pafdiwy, Urdpxel OTov ap-
o o PIBANCTPOEISH Kal pia TpiTtn opdda ewTolmoSoxé-
wv-TBavd kamola amd Ta yayyAlakd KUTTapa- (Ka-
vwv va oleyeipouy To AKO." AuoTuxw¢ ot avakdiu-
Pn Tou Keeler dev étuye amodoxric amd v emotn-
HoVIKn KovoTnta. H épguva mpog tnv katevBuvon
auTtr] SIaKOTINKE Kal CLVEXIOTNKE LONIC TN SekaeTia
Tou 1990 yia va KaTtahAEel OTIC ApxEG TOU VEOU alw-
va, OTNV QVakAALYn JIag VEAG QWTOXPWOTIKAG Ka-
BW¢ Kal plag Tpitng opdadag wTtolmodoxéwy oToV
APEIBANOTPOEION XITWva. Xruepa yvwplloupe 6Tl
€KTOC TNG podoivng Kal TS oYivng, LTTAPXEL OTOV
APPIBANOCTPOEION XITWVA KAl UIA AKOUA QWTOEUA-
0NN XpWOTIKA N peAavoyivn, n omoia eppavilel To
péyloto Babud evaicbnoiag ota 480nm (UmAe @d&-
opa).""® H pehavoyivn mepiéxetal og kamola anod Ta
yayyAlakd KUTTapa Tou apeBAnoTposldr ta omnoia
ovopdalovtal evooyevwg wTosuaioBnTa yayyAlakd

Bpe
ativeertdfuine

3B I_J)((I'.‘--..":. "
i [y T
| ws

mapgvmatfiunis ey 3y
i | —

Ewova 4. ZxXnpaTikn ammeikovion

Ewova 5. ZYNUATIKT QITEKOVIOT TRV
TV SLOTAPAXOV TNG HpAOTG KAl TOV Satapaxmv g 6pacng kat tov AKO oe KUTTaPa Tou ap@BAnoTtpoeldr (EOTKA) (intrinsically

AKO oe ayéon pe Ty eviomion e OXEOT) pe TV evTbrion Tng vevpoloykrig photosensitive retinal ganglion cells - ipRGCs).!51%!
vevpoloyikng PA&PNnG. Otav n PAaPn BA&BNG. Otav 1 PA&Pn evromiletal oe Ta KOTTaPa AUTd anmoteholV T0 1-3% TOU GUVOAOU
evtorietatl o€ K&moto onpelo TG KQITOLO ONHE0 QIO TOV TTPOTETPASUUIKO TWV YayYNOKOV KUTTAPWY TOU  apu@IBANOTOE
OTTIKNAG 0800 ATt6 TOV SIKATHO TV TILPAVA HEXPL KAL T Ppaxéa aKTvoeLdr) & KCI c:/(\;ei)\ouv ny OVSUQO[C{ Toucuoqinv ?(SIOFT)QT(']

VEVPIKGV VOV TIPOG TO £€® YOVAT®- vevpa, mapatnpeitat Statapoyr tov AKO : ] )

8eg 0O WG KAL TO KEVTPO TNG Opa- xwpic Satapayn g dpaone. H katé- Toug va Sieyeipovtat amd To pwg, aveEdptnTa g
ONG OTOV VIAKO AOPO TOL EYKEPAAOU, OTHOT AT TIEPLYp&PeTaL oav opOakpo- S1EyepoNnC Twv KAAOOIKWY GuToUMoSoXEWY (Kwviwv
napatnpeitar Slatapayr TG 6pacng mAnyia (Tpormomounpévo amd Petersen- kat paBsiwv). 18laitepo evdiagpépov emiong mapou-

xopic dtatapaxr Tov AKO (Tporo-
moinpuévo amo Petersen-Jones SM.
Neuro-ophthalmology. In Petersen-
Jones SM, Crispin SM, ed. Manual
of small animal ophthalmology,
Gloucestershire: BSAVA,1993).

Jones SM. Neuro-ophthalmology. In
Petersen-Jones SM, Crispin SM, ed.
Manual of small animal ophthalmology,
Gloucestershire:BSAVA,1993).

01aCouV Ol VEUPIKEC OUVOEDEIC AUTWY TWV KUTTAPWV.
Ot veupite Twv EOTKA Sev ouvantovtal pe To €6w
YOVATWOEG OWHA AMA UE TOV UTIEPXIACHATIKO TTU-

TOU AUQIBANCTPOEISH TIOU TTAPAEVOUV AEITOUPYL-
Kol kal éxouv Tn Suvatdtnta va dieyeipouy To AKO.
H e€riynon autr| BaciCovtav otnv emkpatouoa pé-
Xpl TPdoeATA Amoyn, OTL KATA TNV eKTENECN TOU
AKO, ot oTo1BASEC TOU AUPIBANCTEOEIDH XITWVa, KAl
e161koTEPA Ol PWTOUTTOSOXE(C (Kwvia Kal paBdia) kalt
Ta yayyhlakd KUTtapa/omTikod velpo, eéetélovral
oav eviaio ouvolo. H mapadoaoiakr e¢étaon tou
AKO e TN Xprion HOVOXPWHATIKOU (AeUKOU) pWTOC,

8

Ogv UImOpEl va pag mANPoQoproEL Yia To akpIBEG
onueio ™S BAABNC HETALD TV WTOUTTOSOXEWY Kal
TOU OTTITIKOU VEUPOU /KAl TOU EYKEPANOU.'?

> Neotepa dedopéva.
H pehavoyivn kat ta
evdoyevug pwTtogvaicOnta
YayyAlaka KUTTapa Tov
apu@iBAnocTpoeIdoig
To 1923 o Clyde Keeler mapatripnoe 6Tl Ta dtoua
HIOG YEVETIKA TPOTIOTIOINKEVNG aATTOIK{ag TTOVTIKWY,
TWV OTTolWV 0 AUPIBANCTEOEIONC OTEPOUVTAV KWVI-

wv kat paPdiwv, mapousialav guaioroyikd AKO. H
€peuvd Tou Katénée To 1927 oTo cuumépacpa ot

latpikn Zwwv ZuvTpoeldg « Topogs5 « Tevxog 1 « 2016

Ewova 6. ZXnpaTiKn) aImetkovion v armoAnewy
TWV VEUPLTOV TV YXYYALXKOV KUTTAPWV TOV apPL-
BAnotpoetdn) mov amaptifovv To onTikd vevpo. To
HEYOAADTEPO TIOCOGTO TWV VELPLTGOV TTOL TIPOEPXO-
VTOL QIO ToL KAAOOLKA Yory YAMAKA KOTTapa (KOKKLVO
GTO OXIHA) ATTOAYOUV OTO €60 YovaTmdeg cmua
Kat e€umnpeTovy TNV 6pact). To pikpdTEPO TTOGOGTO
TWV VEVPLT@V TIOV TIPOEPXOVTAL ATTO TOt KAACTIKK
yayyAakd KOTTapa (UTAe 0TO OXNa) ATTOAYOULV
GTOV TIPOTETPASLHIKO TIVPTVa Kat e§LTTNPETOVY TO
AKO. Amté toug vevpiteg Tov evE0YEVHOG GpTOEL -
oONT@V Yoy YAaK®OV KOTTAp®V TOL apdpPAnotpo-
e18006 évar Pépog (Kaé aTo OXIHa) ATTOAYOLY
GTOV LITOBANAO KOl GCUUHETEXOVV OTN AELTOVPYial
ToL KIpKGESLov puBpoD Kat éva pépog (ipdotvo ato
OXMHQ) ATTOA]YOUV OTOV TIPOTETPASUUIKO TTUPT VX
kat e€umnpetovy 1o AKO (Tpormormotnpévo armod
Miller’s anatomy of the dog. H.E Evans (ed), 3rd
ed,W.B.Saunders co. 1993 Philadelphia).
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Ewkova 7. H ekpeTAANeLOT TOV pACHATIKGV 1510-
THTOV TOV POTOXPWOTIKGV TOL ApPLBANGTPOEISOUG
XITOVA Yl TNV eKAeKTIKT Siéyepon twv mAnBuopodv
TV pwtobmodoxéwy. H S- kat ) L-oyivn mov mept-
éxovtal ota Kevia, eppavifouy tov péytoto fabuo
SLéyeporn|g Tovg ota 430nm kat 555nm avricToya.
H podowivn mov mepiéyxetat ota papdia, epdpaviet
1o péyloto Paduéd Sieyepong g ota 508nm. H
HeEAaVOWivN TIOL TIEPLEXETAL OTA EVEOYEVRGS GOTO-
evaioBnta yoryyMakd KUTTapa Tov apuPANcTpoEL-
Sovg, epgaviel o péytoto Pabpo dityeporic g ota
480nm, eve mavel va SteyeipeTal ammd pwg UKoug
KOHATOG HEYOAUTEPOL TwV 600nm. Otav o apgL-
BAnoTpoeldrg Sieyeipetal e 1oXUPO dwg 200ked/m?
urKovg Kopatog 480nm (pithe pwg), Steyeipovral
1 pelavoyivn (EOTKA), n podoyivn (papdia), n
S-oyivn kat ehéxiota n L/M oyivn (kwvia). Otav
0 apIPANcTpoetdiic SteyeipeTat pe LoXLPO PG
200ked/m? prjkoug Kopatog 630nm (epuBpod pwg),
Sieyeipovtat povov n podoyivn (papdia) kot n L/m?
oyivn (kwvia).

priva Tou UTOBAAGUOU, PE TNV EMTIQUON KAl UE TOV
mupriva TS kOpNG Tou oeOBaipoU (Eikova 6). Kata
ouvenela ta EOMKA Sev cuppetéyxouv otn Asttoup-
yila Tng dpaong ald oTic Asitoupyieg Tou Kipkadiou
puBuoU, Tou UMvou/eypriyopong kat TEAoG oto AKO
Kal TO @WTORAEPAPIKS AVTAVAKAACTIKO. 2%

> To XpWHATIKO AVTAVAKAACTIKO
™G KOPNG Tov 0POaApoU

E¢etalovtag TIC GAOUATIKEC ISIOTNTEC TWV PWTOEL-
aloBNTWV XPWOTIKWY TTOU UTTAPXOUV OTOV AUPIBAN-
OTPOEISN XITWVA TOU OKUAOU, TTAPATNEOUUE OTL UE
™ XPron 1OxuPOoU GWTOC UNKOUG KUPATOG 630nm
(epuBPO o), Sleyeipovtal povov Ta paBdia kal
0 TANBUCHOC TWV KWwViwy TTou TIEPIEXEL TNV L/M oyi-
vn. Me Tn xpnon 1oxupol ewToC URKOUG KUUATOG
480nm (umhe pdopa), dieyelpovTal Ta Kwvia, Ta pa-
Béia kal ta EOTKA?* (Eikodva 7).

H K\VIKR €Qapuoyr Twv mapamdvw mpoceatwy
aAvakoAUPewv Sivel TN SuvaTdTNTA, TNG ATTOUOVW-
ong Kal Eexwplotng e¢étaong ¢ é€w oTolAadag
TOU au@IBANoTPOEION (kwvia kal paBdia) amd tnv
éow oTolBAada Tou (yayyAlakd KUTTapa) Kat amod 1o
OTTIKO VEUPO (Eikdva 7). AuTd emTuyxAvVETal HEOCW

XpWHATIKO avTavakAaoTiko TNG KOPNE Tou opBaluou D

Ewova 8. Zuokevég

IOV XPNOLHOTIOOVVTAL Yo
v e€étaon tov XAKO.
Endvw: Xtabepr) cuokeur)
Melan-100 (Biomed
Vision Technologies).
Kdrw: @opnrr cuokevn
Iris-Vet (Biomed Vision
Technologies).

NG ektéAeon( Tou AKO pe tn xprion Sladoxika epu-
BpoU Kal ume pwTéC ! H e€étaon otnv mepimtwon
autr) ovopddeTal XPWHATIKG avTavakAAoTIKO TG
K&ENG Tou 0PBaApoU (XAKO). Ztnv mpdén, apvnTikd
QAVTAVOKAQOTIKO KOPNG OTAV QUTO ENEYXETAL E PGS
€PUBPOV PACLIATOC PAKOUC KUpaTo¢ 630nm, o€
ouvOUAoHS e BETIKG avTavakAaoTIKO KOG dTav
AUTO ENEYXETAL HE QWG UITAE PACHATOC UNKOUG KU-
patog 480nm, SnAwvel mabnon ¢ €6w otolBadag
TOU apQIBANCTPOEISH. ApvNTIKO AVTAVAKAACTIKO
KOENG OE ApPATEQA TA UAKN KUUATOS, SNAWVEL BAG-
BN GAwv Twv oToIBAdWY Tou APPIBANCTPOEISH 1Y/
Kal Tou onTIKoU veupou.'*3%3 Ta kprtrpla TG alo-
Aoynong tou XAKO eival ta idia pe autd mou Aappd-
vovTal uméyn yia v agloAdynon tou AKO. MNa va
BewpnBei BeTIKO TO AVTAVAKAQCTIKG TTRETTEL VAl Elvall
YPHYOPO, TMAAPEC Kal IAPKEC,

> H ggpappoyn tou XAKO otnv
KAk mpaén

TNV KAVIKA TTpdén, n ektédeon Tou XAKO yivetal
e TN PonBela SIKWY CUCKEUWV-QWTEIVWDY TTNYWV
TIOU EKTTEUTIOUV PWTEIVEC SECUEC 10X V0G 200 Ked/m',
AEUKOU, £pUBPOU Kal UMAe Xpwuatog'>* (Eikéva 8).
H e€étaon eival amr), cuvToun Kat cuvioTtatal otnv
a&loAéynon tou AKO pe T xprion ewTelvic §€oung
TWV TPV XpWHATWY Stadoxikd, oe mePIBANOV Xa-
UNAOU WTIoHOU. 2rjUepa Telvel va ephapBavetal
otV €elOIKELPEVN TANPEN OQBAALONOYIKY €EETA-
on. To XAKO eival éva e€aipetikd agiomoto avta-
VOKAQOTIKO TTOU TIAPEXEL TTOAUTIMEG TTANPOPOPIEC
oToV KAWVIKG o@BaAuiatpo Twv (WwV CUVTPOPIAC.
H cupPBoAr] Tou ocuviotatal otn KAWIKY SlapopIKr
Sldyvwon TS alevidlag emiktnTng EKQEUAIONG Tou
AU@IBANCTPOEDN, TNG TTPoioUoag EKQUAIONG TOU
aueIBAnoTpoedr, NG aueIBAnotposidondBelag
QAVOOOAOYIKAG AITIOAOYIAC, TWV XOPLOAUPIBANCTPO-
€160MabEIY, TS ATOKOAMNONG Tou APIBANCTEO-
€101, TOU YAQUKWHATOC, TN OTTTIKAG Veupitidag, Tng
HNVIYYITOag, Twv GYKwv Tou omTIKOU XIACHATOG Kal
NG UTOPUONG KABWG Kal Twv Tabrioewv Tou omTi-
KoU @AoloU.'>#%

1. 2710 oUvdpouo TNG alpvidlag emikTNTNG eKQU-
Aong tou apeIBAnotposdry (SARDS -sudden
acquired retinal degeneration syndrome), émou
N VEKpWON Twv Kwviwv kal Twv paBdiwv ival
améToun Kat kabBoAikr, N pda mapapével os

Hellenic Journal of Companion Animal Medicine « Volume 5 « Issue 1+ 2016
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Ewkova 10. To XAKO
oTNnV Tpoiovon aTpodia
Tou apdPAnatpoeldr)
(PRA). Z10 oXMHa 1) G-
OXOLO TIEPLOXT] OTHELD-
vetal pe Ty yKpila {ovn.
Z1a apxikd oTadia g
véoov 1o XAKO pmopel va
eivat atelég fi/kat aotadég
010 epuBpo PG Kat Gpuot-
0AOYIKO OTO MITAE PpwG. Me
v mp6odo g véoou, To
avTavaKAaoTIKO KabioTa-
Tt TAPWG APVNTIKO GTO
epuBpo Kal PElWPEVO OTO
UITAE GWG.

Opsldnmia wiTTapa

&inoka kiTTapn

FNaypsaxd kdTTapa

Mrupitrg yoyyhimsody muTTapen) |

Fteysieg yey s nrgnd, |

Crvmms o ipn

Ewova 9. To XAKO o1o 60vSpopo TG aidvi-

Slarg emiKTNTNG EKPUALOTG TOL AUPLPANTTPOELdT)
(SARDS-sudden acquired retinal degeneration
syndrome). X10 ox1Ha 1) TAGXOLOW TTEPLOXT] OTHELD-

vetat pe Ty yKpila {ovn.

AN Sla0TOAr 0TO £pUBPS PWG EVW CUCTIATAL
KQVOVIKA 0TO UAE gwg (Eikdva 9).

2NV KATNyopia Twv voonuatwy Mou TEpLypd-
(POoVTal UE TOV YEVIKO TITAO mpoiolca atpogia
Tou aueBAnotpoeldry (PRA-progressive retinal
atrophy), 6Tou n Vékpwaon Twv Kwv{wv Kal Twv
paBdiwv eival mpoodeuTIkr, avahoya JE To OTé-
O10 NG vooou, 1o XAKO umopei va gival pelwpé-
vo 1} amdv oTo €puBPY, eV Eival PUOIONOYIKO
OTO UIAE PWG, OTA ApPXIKA 0TAd1a TN VOoOoU. 2 €
TpoxwENUévo oTddlo duwe, mapouacialovtal
Slatapaxég kat katd tn Sléyepon He UIMAE Qw,
OTOTE TO AVTAVAKAAOTIKO UImopei va eivat kabu-
oTEPNHEVO Kal atehég (Eikdva 10). Eva oAU ou-
XvO TPORANUA oTnV o@BaioAoyia Tou GKUAOU,
givain Sldyvwon tTng mpoiovoag atpoeiag Tou
APPIBANCTPOELSN, OE (A TTOL TACKOUV Ao Ka-
TappEAkTn, e€attiag Tou omoiou n BuBookdTnoN
Kal n agloAdynon Tng Kataotaong Tou au@iBAn-
otpoeldn, ivat aduvatn. H didyvwon tng mpoi-
ovoag atpo®i{ag Tou apeIPANCTPOoEISH O autd
Ta (Wa éxel HEYAAN onuacia, TTPOKEIEVOU va
aAmOPEUXOEL LLla AOKOTIN XEIPOUPVIKY EMEUBaON.
Méxpl OriUEPA O TIPOEYXEIPNTIKOG ENEYXOC TNG
AETOLPEYIKATNTAC TOU APIBANCTPOEIGOUE amnal-
ToUoE TN SleVEPYEId NAEKTPO-AUPIBANCTPOEL

i

Ohriwed vElpo
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Ewoéva 11. Epappoyn tov XAKO oe okdlo GpuArg
Poodle n\iiag 7 et@v oL AGXEL ATTO KATAPPAKT
Kat TIpolovoa atpodia Tov apdBANcTPoEd).

a. 2N Sigyepon pe epuBpd pug 1 iptda Sev avTidpd.
B. Ztn Siéyepon pe pihe ¢pog 1 iptda avTidpd, aA&
OXL TTAPWG YEYOVAGS TIOL SNAGVEL TO TIPOXWPNHEVO

0TAS10 TNG ATPOPING TOL AUPPANGTPOELST).

Soypapiac. To XAKO, To omoio dev emnpeadletal
amnd v UMapén Tou KATapPEAKTN, ATTOTEAE! Of-
Hepa ia ypriyopn, a&lomaotn Kat ¢tnvr Slayvw-
OTIKA €€€Taon, mou Sev amaltei Tn xopriynon Ye-
VIKI¢ avaiodbnoiac'>* (Eikova 11). Etol, avdhoya
HE TNV TIEPIMTWON UMOPEL VO CUMIMANPWOEL i val
UTTOKATAOTACEL TNV NAEKTPO-AUPIBANCTPOEIDO-
ypaoia. Y& aobeveic mou To XAKO eival capuwg
BeTIKO, N NAekTPO-apPIBANCTPOEOOYPaPia Sev
eival amapaitntn. e 6oouc aobeveic To XAKO
Sev gival capwg Betikd, n Bubookdmnon eival
QVEPIKTN T1)/KAL UTTAPXEL UTTIOVOL OUVUTIAPXOU-
0a¢ 0PBAMUIKAG VOOOU, O TIPOEYXEIPNTIKOC
ENEYXOC TIPETEL va TTEPINAUPBAVEL Kal TNV NAe-
KTpo-au@IBAnoTposidoypagia Kabwe kal To
UTIEPNXOYPAPN A TOU 0pBAAUOU.

ST aueIBANOTPOEIOOTABEIEC AOYW QAVOCONO-
YIKWV atTiwy, O1ou TO TOO0OTO TWV KWViwv Kal
paSiwv mou maoyouv Slagépel avd TTEPIMTWan,
10 XAKO eival ouvriBwe ateréc ri/kal aotabég
OTO £pUBPO KAl PUCIONOYIKO GTO UITAE PWG,.
2TIC SlapoOpwyY ATiwv XoploappiBANCTEoEId0-
TIABEIEC, KABWG Kal OTNV ArTOKOANCN TOU aul-
BANCTPOELON, OTTOU TTACKOLV TOCO Ot £€W (Kwvia
Kal pafdia) 6oo Kal ol éow (yayyAlakd KUTTapa)
OTOIRASEC TOL APPIBANCTPOELSN. ZTIC TIEQUTTW-
o€1¢ auTég To XAKO elval atehég ry/kal aoTtabég
Kal ota U0 XPWUATA HE EAAPPWS KAAUTEPO
€KEVO TOU PIMAE PWTOG AOYW TNG AUENUEVNG EU-
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Ewkova 12. To XAKO oT1¢ xoptoapdptBAnotpoet-
domabeleg, KaL 0TV artoKOAANGN TOL ApPLPANCTPO-
€181). Z10o oXfipa 1 TAoXOLOX TIEPLOXT] OTHELDVETOLL
pe v yKpila {oovn. ZTig KATAOTAOELG AUTEG TOL
KOTTOPX TTOL APYIKA TIAOXOLV gival oL pwTobmodo-
XeiG, Aoyw tng Statpodikrig e&pTnor)g Tovg atd ToV
xoploetdn xirava Kat to pehayxpouvv embrio. Etot
OTOL OLPYIKE OTASIA T pATNPOVVTAL SLATAPOKESG TOU
XAKO mov eivat apyo, atehég kat aotabdég kupiwg
010 epLOPO PG, EVR eival PUGLONOYIKO GTO UTTAE
Pws. ApydTepa TO avTAVAKAXGTIKS amtovalalel oTo
epuBpo eva eppavitovrar Statapaxég Kat oTn Sié-
YEPOT) HE TO HITAE POG.

aoBnoiag Twv Kwviwv kal paBdiwv oe oxgon pe
Ta yayyMakd KUTTapa. 2ta apxikd oTadia autwv
Twv mabricewv 1o XAKO pmopel va ivat guoto-

Ewéva 13. Epappoyn tov XAKO oe okOAo pulrg
Spitz nAtkiag 9 TV IOV TTACKEL ATTO ATTOKOAAN O™
ApPPANCTPOELdT) KAl APXOHEVO KATAPPAKTN. . XT1)
Siéyepon pe epuBpd Ppwg N ipda avTiSpd edytoTa.
B. X1n Siéyepon e umie pwg 1 ipda avTiSpd, aAN&
OXL AN PWG. 210 OTASIO AUTO, Kot epOaov 1) PAAPN
anokataotadei, popel va emavélBet k&molov Babd-
pov opoor).

XpWHATIKO avTavakAaoTiKo TNG KOPNE Tou opBaluou G
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Cumnadorh

sy s pafiics

it nirmpa

Lo L e

A P Re TR

Tarymmed KUTToRa

h‘wmll.mh-w‘ndwi. e
v vl |

Ewova 14. To XAKO otig mabroelg Tou omntikov

VeDPOUL. XTO OXNHA 1) TTAOXOLOA TIEPLOXT) OTLLELWVE-

Tat pe Ty yKpila {ovn. To avTavakAAOTIKO atouat-
alet ato epuBpd Kat To PITAE PG,

AOVIKS OTO UAE Qwg (Elkoveg 12 kat 13).3°

Y€ ONEC TIC TABNCEIC TIOU APOPOVV TO OTTTIKO
VEUPO R/Kal TO OnTIkO Xiaopa (YAaukwpa, n
OTTTIKA VEuP(TI&a, N UNVIyY(TIda Kal ol YKol Tou
OTTIKOU XIGOHATOG Kal TNG umdeuong), To XAKO
elval apvntikd 1600 010 £pUBPG OO Kal OTO
urme ewc (Eikoveg 14 kat 15).

6. TéNOC OTIC TABNOEIC TOU OMTIKOU (AOIOU TO

XAKO eival BeTikd 1600 010 £pUBPS OGO KAl OTO
UITAE QWG

Ewova 15. Epappoyr) tov XAKO oe okONo pUArG
French Bulldog nAwiag 1 étoug mmov mdoxet and
omtikr) vevpitiSa. H iptda dev avtidpa otn Siéyepon
pe 1o epuBpd (&) Kat pe To pPihe Ppag (B).
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> ZUpmépacmua

To XAKO eival pia véa SlayvwaoTikr TEXVIKY OTnV
opBaluoroyia twv (Dwv cuvtpoPldg, Slaitepa
QIOTEAECHATIKA yla TN Slapopikry Slayvwon Twv
mabnoewy Tou au@IBANCTPOEISH Kal TOU OTTIKOU
veupou. Tooo Ta BiRAloypapika dedopéva oo Kal
n eumelpia Tou cuyypagéa otn xpron tou XAKO ta
Teheutaia Téooepa xpovia Seixvouv OTI TTPOKELTAL
yla pia amin kat ypryopn wéBodo mou pmopei
va gpappootel omoudnmote. H efétaon amaitel
Hev TN xprion €1dikol e€omAiopoU, To KOOTOC ToU
omoiou OwC Sev ival amayopeuTIKO. Y& OUYKPIoN
HE TNV NAekTpo-appiRAnotposidoypagia To XAKO
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Chromatic pupillary light
reflex and its application in
small animal ophthalmology

> Abstract

The recent discovery of the existence in the retina of a third group of photosensitive
cells, other than cones and rods, which have the capacity of stimulating the pupillary
Liapis LK. light reflex, has changed our knowledge of how the iris reacts to different wavelengths of
light and introduced the concept of chromatic pupillary light reflex in eye examination.
This is a test whereby the pupillary response is stimulated not by monochromatic
white light, but successively by red and blue light, allowing the selective stimulation
of photoreceptors. The chromatic pupillary light reflex is particularly useful in the
diagnosis of sudden acquired retinal degeneration, progressive retinal atrophy,
chorioretinopathies, retinal detachment, glaucoma, disorders of the optic nerve and
optic chiasm and certain brain diseases that cause blindness.

L S g S S ) W T S N N e S e g e N e S

> Pupillary light reflex: existing knowledge

According to the classical anatomical description, the retina has two types of
photoreceptors': rods, which are more numerous and responsible for dim-light vision,
and cones, which function in daylight and are responsible for recognising colours.?
Rods contain the photosensitive pigment rhodopsin that presents maximal sensitivity
at 508nm (blue/green spectrum). The canine retina has two types of cones containing
the photosensitive pigment opsin. The first type presents maximal sensitivity at 555nm
(L/M opsin - green spectrum) and the second at 430nm (S opsin - violet spectrum).2#>

Cones and rods transduce light energy into an electrical signal that is transmitted to
the ganglion cells of the retina through the bipolar cells. Two other cell types in the
retina, the horizontal and amacrine cells, are involved in the processing of the impulse
transmitted from the photoreceptors to the retinal ganglion cells (RGCs). Axons of the
RGCs constitute the optic nerve fibres (Figure 1). The optic nerve fibres, after decussating
at the optic chiasm, form the optic tract and are then divided into two bundles. The
majority (80-90%) of RGC axons, which serve the function of vision, synapse in the lateral
geniculate nucleus (LGN). The axons of the LGN cells (optic radiation) end in the posterior
Ignatios Liapis, 31 Al.Panagouli street, 15343, occipital lobe of the cortex, the visual cortex. A smaller subset (10-20%) of RGC axons,
e which serves the pupillary light reflex (PLR), synapse in the pretectal nucleus from which
liapis@plakentia.gr there are neural connections with the ipsilateral and contralateral parasympathetic
Tel.: 2106082308-9 oculomotor nucleus (PON) providing afferent input to the PLR?® (Figure 2).

O oruris

Corresponding author:

PLR concerns the contraction of the sphincter muscle of the iris and constriction of the
pupil following light stimulation of the eye. PLR is considered normal when it is rapid,
complete (pupil diameter 5 mm) and stable. However, the assessment of PLR should
take into account certain factors that cause mydriasis and affect it, such as the animal’s

» Chromatic pupillary light reflex ’ - - - ; S .
. Dog stress during examination, iris atrophy in some older animals and administration of

- Optic nerve certain drugs.” Direct PLR concerns miosis induced after stimulation of the ipsilateral
+ Retina eye, while indirect PLR miosis induced after stimulation of the contralateral eye.
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Figure 1. Schematic representation of the retinal
cells. Light reaches photoreceptors that convert it
into an electrical signal. Through the bipolar cells,
this impulse is transmitted to the ganglion cells of
the retina, the axons of which converge at the optic
disc to form the optic nerve. The signal transmitted
by the photoreceptors to the ganglion cells is
processed by the horizontal and amacrine cells.

PLRis controlled by the autonomic parasympathetic
system and its assessment is an integral part of the
ophthalmic and neurological examination. PLR
examination uses a focal monochromatic white
light source, in order to test the integrity of the
reflex arc, i.e. the retina, optic nerve, optic chiasm,
optic tract, pretectal nucleus, PON, preganglionic
parasympathetic fibres of the oculomotor nerve,
ophthalmic ganglion, and short ciliary nerves
(Figure 2). PLR does not test visual function. Thus,
depending on the location of the lesion, there are
some cases where loss of PLR may be accompanied
by loss of vision, and others of blind animals
presenting normal PLR®™" (Figures 3-5).

It has been observed that some patients suffering
from blindness due to certain retinal diseases
present positive PLR (though delayed and/or
incomplete and unstable in most cases). Until
recently, this was attributed to the small number
of retinal photoreceptors that remain functional
and are able to stimulate PLR. Traditionally, white
light sources are used for evaluation of PLR. As
PLR observation is used in assessing diseases that
can affect the retina, optic nerve and anterior
visual pathways, the presence of afferent deficits
after white light stimulation does not differentiate
whether problems are present in the retina or at the
level of the optic nerve and/or brain.'?
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Figure 2. Schematic representation of the PLR (Modified from
Petersen-Jones SM. Neuro-ophthalmology. In Petersen-Jones
SM, Crispin SM, ed. Manual of small animal ophthalmology,
Gloucestershire: BSAVA, 1993).

> Latest data: melanopsin and
intrinsically photosensitive
retinal ganglion cells

In 1923, Clyde Keeler observed that members of a
colony of genetically modified mice, whose retina
lacked cones and rods, presented normal PLR.
In 1927, his research led to the conclusion that
besides cones and rods, there is a third group of
photoreceptors in the retina - most likely certain
ganglion cells - capable of stimulating PLR.”?
Unfortunately, Keeler's discovery was not accepted
by the scientific community. Research in this
direction was interrupted and was to continue

Figure 3. Schematic representation
of visual and PLR disturbances
depending on the localisation of the
neurological damage. Where damage
is located from the retina to the optic
tract, before the bifurcation of the
nerve fibres to the lateral geniculate
nucleus and the pretectal nucleus, we
observe a disturbance in both vision
and PLR (Modified from Petersen-
Jones SM. Neuro-ophthalmology.

In Petersen-Jones SM, Crispin

SM, ed. Manual of small animal
ophthalmology, Gloucestershire:
BSAVA, 1993).

Fewterar oiigtsl bbe
cartes
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Figure 4. Schematic representation of visual and
PLR disturbances depending on the localisation of
neurological damage. Where damage is located from
the bifurcation of the optic nerve fibres to the lateral
geniculate nucleus and the visual cortex centre in
the posterior occipital lobe of the brain, we observe
a disturbance in vision without PLR disturbance
(Modified from Petersen-Jones SM. Neuro-
ophthalmology. In Petersen-Jones SM, Crispin

SM, ed. Manual of small animal ophthalmology,
Gloucestershire: BSAVA, 1993).

much later in the 1990s, eventually leading to
the discovery in the early 2000s of the existence
of a new photopigment and a third group of
photoreceptors in the retina. We now know that
in addition to rhodopsin and opsin, the retina also
has another photosensitive pigment, melanopsin,
which exhibits maximal sensitivity at 480nm (blue
spectrum).''® Melanopsin is contained in certain
RGCs, called intrinsically photosensitive retinal
ganglion cells (ipRGCs).'*"2?" These cells represent
1-3% of all RGCs and owe their name to their
capacity for being stimulated by light, irrespective
of the stimulation of classic photoreceptors (rods
and cones). The neural connections of these cells
are of particular interest. The axons of ipRGCs do
not synapse in the LGN but in the suprachiasmatic
nucleus of the hypothalamus, pineal gland and PON
(Figure 6). Consequently, ipRGCs do not participate
in the visual function, but in the functions of the
circadian rhythm, of the sleep/wake pattern and
finally in PLR and the photopic blink response.?>?

> Chromatic pupillary light reflex

Examining the spectral properties of photosensitive
pigments in the canine retina, we observe that the
use of bright light, at a wavelength of 630nm (red
spectrum), stimulates only the rods and cone types
containing L/M opsin. The use of bright light at a
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Figure 5. Schematic representation of visual and
PLR disturbances depending on the localisation

of the neurological damage. Where damage is
located from the pretectal nucleus up to the short
ciliary nerves, we observe PLR disturbance without
impaired vision. This condition is described as
ophthalmoplegia (Modified from Petersen-Jones
SM. Neuro-ophthalmology. In Petersen-Jones

SM, Crispin SM, ed. Manual of small animal
ophthalmology, Gloucestershire:BSAVA,1993).

Figure 6. Schematic representation of the
synapses of the axons of the retinal ganglion cells
that constitute the optic nerve. The majority of
axons from classic ganglion cells (red in the figure)
synapse in the lateral geniculate nucleus and serve
vision. A smaller subset of axons from classic
ganglion cells (blue in the figure) synapses in the
pretectal nucleus and serve PLR. Of the axons of
intrinsically photosensitive retinal ganglion cells,
one part (brown in the figure) synapses in the
hypothalamus and is involved in the functioning
of the circadian rhythm, and another part (green
in the figure) synapses in the pretectal nucleus and
serves PLR. (Modified from Miller’s anatomy of the
dog. H.E Evans (ed), 3rd ed,W.B.Saunders co. 1993
Philadelphia).
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Figure 7. The use of the spectral properties of
retinal photopigments for the selective stimulation
of photoreceptor types. S- and L/M-opsin,
contained in cones, exhibits maximal spectral
sensitivity at 430nm and 555nm respectively.
Rhodopsin, contained in rods, exhibits maximal
spectral sensitivity at 508nm. Melanopsin, contained
in ipRGCs, exhibits maximal spectral sensitivity

at 480nm, and no activation under light with a
wavelength higher than 600nm. Retinal stimulation
by 200kcd/m? bright light with a wavelength of
480nm (blue light), activates melanopsin (ipRGCs),
rhodopsin (rods), S-opsin and, to a minimal extent,
L/M opsin (cones). Retinal stimulation by 200kcd/m?
bright light with a wavelength of 630nm (red light),
activates only rhodopsin (rods), S-opsin and L/M
opsin (cones).

wavelength of 480nm (blue spectrum) stimulates
the cones, rods and ipRGCs?**° (Figure 7).

The clinical application of these recent discoveries
allows the isolation and examination of the outer
retinal pathway (cones and rods) separately from
the inner retinal pathway (ganglion cells) and
optic nerve (Figure 7). This is achieved by a PLR
test using red and blue light sequentially,®' termed
as a chromatic pupillary light reflex (cPLR) test. In
practice, a negative cPLR when evaluated with red
light in the 630nm wavelength spectrum, along
with a positive cPLR when evaluated with blue

Figure 8. Devices used
for cPLR test. Up: Fixed
Melan-100 device (Biomed
Vision Technologies).
Below: Portable Iris-Vet
device (Biomed Vision
Technologies).

light in the 480nm wavelength spectrum, indicates
a condition of the outer retinal layer. A negative
cPLR in both wavelengths indicates damage in all
layers of the retina and/or the optic nerve.'****! The
cPLR assessment criteria are the same as those that
apply for the assessment of PLR. For the reflex to be
considered positive, it should be rapid, complete
and continuous.

> The application of the cPLR test
in clinical practice

In clinical practice, cPLR is evaluated using light
source devices that emit 200 Kcd/m? white, red and
blue light beams.'>* (Figure 8). The test is simple,
quick and concerns the assessment of PLR using
beams in these three colours sequentially, in a
low-light environment. Today, it is usually included
in specialised complete ophthalmic examination.
cPLR is an extremely reliable reflex that can provide
small animal clinical ophthalmologists with valuable
information. It facilitates the clinical differential
diagnosis of sudden acquired retinal degeneration,
progressive  retinal  degeneration, immune-
mediated retinopathies, chorioretinopathies, retinal
detachment, glaucoma, optic neuritis, meningitis,
tumours of the optic chiasm and pituitary gland
and visual cortex disorders.'22%30

1. In sudden acquired retinal degeneration
syndrome (SARDS), where necrosis of cones and
rods is sudden and complete, the iris remains
fully dilated under red light while it contracts
normally under blue light (Figure 9).

2. Inthe category of diseases described under the
general heading Progressive Retinal Atrophy
(PRA), where necrosis of cones and rods is
progressive, cPLR may be reduced or absent
under red light and normal under blue light in
the early stages of the disease. With progression
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Figure 9. The cPLR test in SARDS (sudden
acquired retinal degeneration syndrome). In the
figure, the affected area is indicated by the grey
band.
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Figure 10. The cPLR
test in progressive retinal
atrophy (PRA). In the
figure, the affected area
is indicated by the grey
band. In early stages of
the disease, cPLR may
be incomplete and/or
unstable under red light
and normal under blue
light. As the disease
progresses, the reflex
becomes completely
negative under red light
and reduced under blue
light.
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of the disease, disturbances are also presented
upon stimulation with blue light, so the reflex
may be delayed and incomplete (Figure 10).
A most common clinical problem in canine
ophthalmology concerns the diagnosis of
progressive retinal atrophy in animals suffering
from cataract, which impedes fundoscopy
and evaluation of the retinal condition. The
diagnosis of progressive retinal atrophy in these
animals is critical in order to avoid unnecessary
surgery. Up until now, the preoperative control
of retinal function required electroretinography.
Nowadays, cPLR, which is unaffected by the
presence of cataract, is considered a fast,
reliable and inexpensive diagnostic test that
does not require general anaesthesia.'** (Figure
11). Thus, in some cases, it can complement or
replace electroretinography. In patients with a
clearly positive cPLR test, electroretinography
is not necessary. In those whose cPLR
test is not clearly positive, fundoscopy is

Figure 11. Use of the cPLR test
in a 7-year-old Poodle suffering
from cataract and progressive
retinal atrophy. a. Iris does not
react after stimulation with red
light. b. After stimulation with
blue light, the iris reacts, but not
fully, indicating the advanced
atrophy of the retina.
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Figure 12. cPLR test in chorioretinopathies and
retinal detachment. In the figure, the affected area is
indicated by the grey band. In these conditions, the
initially affected cells are photoreceptors, because
of their nutritional dependence from the choroid
and the pigment epithelium. Thus, in early stages,
we observe disturbances in cPLR, which is slow,
incomplete and unstable, mainly under red light
while it is normal under blue light. Later on, the
reflex is absent under red light while disturbances
also appear upon stimulation with blue light.

impossible and/or concomitant ocular disease
is suspected, preoperative testing should
include  electroretinography and  ocular

ultrasonography.
In immune-mediated retinopathies, where the

Figure 13. cPLR test in a 9-year-old Spitz suffering
from retinal detachment and incipient cataract.

a. After stimulation with red light, the iris reacts
poorly. b. After stimulation with blue light, the iris
reacts, but not fully. At this stage, and if the damage
is corrected, vision can be restored to some degree.
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Figure 14. cPLR test in optic nerve conditions. In
the figure, the affected area is indicated by the grey
band. The reflex is absent under red and blue light.

proportion of cones and rods affected varies by
case, cPLR is often incomplete and/or unstable
under red light and normal under blue light.

4. In chorioretinopathies due to various causes,
and in retinal detachment where both the
outer (cones and rods) and the inner (ganglion
cells) retinal layers are affected. In these cases,
cPLRis incomplete and/or unstable under both
colours, with slightly better results under blue
light due to the increased sensitivity of cones
and rods compared to ganglion cells. In the
initial stages of these diseases, cPLR may be
normal under blue light*° (Figures 12 and 13).

5. In all diseases involving the optic nerve and/
or optic chiasm (glaucoma, optic neuritis,
meningitis and tumours of the optic chiasm
and pituitary gland), cPLR is negative under
both red and blue light* (Figures 14 and 15).

6. Finally, in diseases of the visual cortex, cPLR
is positive under both red and blue light
stimulation.

> Conclusion

cPLR is a new diagnostic technique in small animal
ophthalmology, which is particularly effective in
the differentiation and diagnosis of retinal and
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H duonAacia Tou 10)iou
OTOV OKUAO.

Mépoc I: ArmionaBoyévela &
OlaYVWOTIKNA TPOOEYYION

> NepiAnyn

H uomhacia Tou 1oxiou o0Tov OKUAO ival éva ToAUTIApayoVvTIKO vOoNua, TO OTTOI0 OQEi-
AETAl OE KANPOVOUIKOUG Kal TIEPIBAMOVTIKOUG TTapAyovTeC. EpgaviCetal o (wa moAy
Kupiazis A. HIKENG NAIKIaG pe avwpain avamtuén Tou otpoyylhou cuvOéapou, n omoia odnyei oe
xaAdpwon TN dpBpwonc Tou Loxiou kat (umeéapBpnua. APopd KUPIWG O GKUAOUG LE-
YOAOCWHWY Kal XovOpoSUGTPOPIKWY PUAWV. TO VOO LA EKONAWVETAL E XWAOTNTA TWV
omoBiwv dkpwv, n omoia ota veapd (Wa 0PeNeTAl OTOV TIOVO ATd TNV UTIEPEKTACN TWV
HOAGKWY 10TWV TNG ApBpwaong Tou 1oxiou, eV 0Ta EVAAIKA 0TNV 0oTEoapBpitida mou
eykabioTatal We amoTENEOUA TNG EKPUNICTIKAG eEENENG ToL voorpatoc. H Siadyvwon Ba-
oiletal oTnV KAIVIKH EIKOVQ, OTIG EIGIKES KAMVIKEG OOKIUEC, OL OTTOlEG EKTENOUVTAL LE TO (WO
o€ ypriyopon, oe 3abeld npéunon r/kat oe yevikr avaiodnoia, kabwg emiong kat otnv
akTivoloyikn éétaon. Na v TeAeutaia xpnotpomolouvTal SIdpopeg MPOBOAEC Kal Ta
euprjuata Ba mpémel va aglohoyouvtal avaioya LE TNV NAIKia Tou (wou, To 0TAdIo Tou
VOOAUATOG Kal TNV KAWVIKH €lkdva. H avdykn éykaipng ektiunong tng ducmiaociag Tou
1oxiou 0drynoe otnv avamtuén SlAPopwy CUCTNUATWY KATtdTtaéng Twv (wwy, e Baon
Ta AKTIVOAOYIKA EuprjuaTa.
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> Elcaywyn

Evag idlaitepa mepypa@ikdc oplopog TG ducmiaciag Tou oxiou (Al) Slatunwbnke To
1966 and Tov Henricson kat ouv: «<H duomiacia Tou 1oxiou gival éva voéonua mou ogei-
Aetal og molkihou Babpov xahapdtnta TS dpBpwaonc Tou 1oxiou, N omoial EMITPETEL TN
Snuioupyia umeCapBPUATOC 1 Kal TEAEIOV E€APBPMUATOC TNS KEPAAAC TOU Unplaiou
KaTA Ta Mewipa otédia tne¢ {wnc Tou (Wou Kal Tpokahel Sidgopou Babuol peiwon Tou
BaBouc TNC KOTUANG Kal EMITESWON TNG KEQAAAE TOU UnpPLaiou. To yeyovog autd odnyel
QAVATTOPEUKTA OE 00TEOAPBPITIOQ TOU 1YoV Ot {Wa peyaAlTEPNC NAIKIAG.!

Ma ™ Al otov okOAO éxouv poTabel moAudpIBLEC péBodol Siayvwang, 0 HEYANOG aplB-
HOC Twv omoiwy TENKA o8nyel o€ oLYXUON TOV KTNVIATPO. TNV £pyacia autr yivetal yia
npoondabela mapouaciaong TnG arttlomaboyévelag Tng Al kat afloAdynong Twv KUPIOTEPWY
SIAYVWOTIKOV HEBOSWY TNG.

YnevOuvog aAAnAoypapiag:

Avdpéag Kuplalrig

Mpétumo latpeio Zwwv

e , > Artiona@oyéveia

54640 ©eocalovikn

e-mail: ricovet@hotmail.gr H mpaypatikn artia tng Al mapapével aoagnrg. Qotdoo, LoTePa amnod 75 XPOvIa EPELVAC,

. . efval yevikd amodekTo OTI TPOKEITAL YIA £Va TTOAUTIAPAYOVTIKO VOO A U KANPOVOUIKO
. unoRabPo, XWEIC OUWCE va gival YVwoTdS 0 akPIBAG UNXAVIOUSOS TNG YOVISIOKAG EKpPa-
ong?

. AuoTihaoia Katé tn yévvnon Ta 1oxia eival puolohoyikd Kat epdaovV UTIAPKEL TENELA EQAPHOYT TNG

- loyio KEPAANC TOL Pnplaiou otnv KOTUAN, e€akohouBolv va avamtiooovtal appovikd> " H

« KONOG Al uropei kdMIoTa va BewpnBel W To amOTEAECUA TNG «UOVORAXIaGy HETAE) Twv Su-
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VALEWV TTOU OEXETAL TO 10X(0 KATA TN POPTION TOU
AKPOU Kal TNE TaxutnTag e€ENIENC Tou XOV&POoU CE
00T6. AnAadr, €av 0 TapPaAyoLEVOS XOVOPOC OTNV
apBpwon Tou Loxiou petatpansi oe 00Td PUCIONO-
YIKAC Hop@ooyiag mplv amd tnv doknon 10XUpWY
Suvduewy o autry, evdexouévwe n duomhacia va
amo@evxBel, evw og avTiBeTn TEPIMTWON N ERPAVI-
or NG elvat avamogeukTn.'#1°

a v mpwinn XaAddpwon tng apBpwang Tou (oxiou
éyouv evoyorolnBei Suo evdoyeveic mapdyovtec. O
TPWTOC a@opd OTNV AVWUAAN avamTuén Twv VWV
TOU KOMayovou Tou apBplkol BUAGKOU Kal Tou
OTPOYYUAOU OUVOEOUOU'® Kal 0 SEUTEPOC OTNY AVW-
HaAn evooxdvdpla 00TEOTTONCN TWV OCTWY TTOU
amote oLy TNV dpBpwon Tou 1oXiou, N omoia odnyel
o€ Sucapuovia EQapuoynC TwV apBPIKWY TOUG M-
Qavely.'*1°

Ol TIPWIKA ATTAVTWUEVES LETABOAEC O€ éva SuoTIAQ-
OTIKO l0Xi0 TapaTnEOUVTAl HOAIC OTNV NAKia Twyv 30
NUEPWV KAl APOPOUV OTOV GTPOYYUAO CUVOEDHO, O
omolog o€ auTtr| TN @don gival o kat' e§oxnv unelOu-
VOG yla TN oTaBepdtnta TNG ApBpwonc. JUYKEKPL-
Héva mapatnpeital e€oldnon tou cuvdéopou, prén
VWV TOU Kal TTPOKANON TPIXOEIBIKNG aloppayiag. H
TIAXLVON TOU GTPOYYUAOU CUVOECUOU Kal n avénon
TOU GYKOU TOU apBpIKoU LYPOU ATTOTEAOLV TA TTRW-
Tapxikda evpripata g Al otov okUMo. MapdMnAa,
TO UAKOC TOU OTPOYYVUAOU GUVOECUOU TO OTTO(O TIG
mPWTEC 2 €RSouadec TNE Cwnc Tou {Wou eival TOAY
HIkpO, apxiCet va av€avetal. Eivat mhéov amodekTo,
ot ota (wa pe Al n umepBOAIKN ETUNKUVON TOU
ouvdéapou odnyel oTn xaAdpwon TN dpbpwong, n
orola OTn CLVEXEla eMTEETEL TO UTeEGpPBpnua TNG
KEQPANAC Tou pnptaiou.*" Emiong eival yvwotod, ol
OTNV KOTUAN Tou veapoU {Wou UTIAPXOUV TIEPIOCO-
TEPA TOU €VOG KEVTPA OOTEOTONONG, HE aUTO ToU
paxlaiou xeihoug TNG va kaBuoTtepel PUOIOAOYIKA
TV évwor TN KE To Aaydvio ooTo. 21a (wa pe Al n
kaBuoTtépnon autr ival akopa peyahutepn.'

MeptBarovTikoi TapdyovTeg, ot omoiol Sev MPOKa-
AoUv To voonua alé emnpedlouv ot S1dgopo Bab-
MO TNV EpAVIon Kat TNV CENER Tou Kal ot omoiol
uropel va TpomomoinBouy amod Tov ISIOKTATN HE TNV
€ykalpn uTdAEIEN TOL KTNVIATPOU eival:

a) To cwpatikd Bapog Tou koutafioy, aAAG Kal Tou
€VANKOU OKUAOU, Kal EISIKOTERA OTIC PUAEC OTTOU
10 Bapog aufavetal Taxutata Katd TOuG TPW-
Toug urjveq Tng Cwri¢ Tou (wou.?

B) H peydAn mpoopopd oe acéoTio kat Brrapivn D
UE TNV TPOEN 1} T CUUMANPWHATA SIATPOPNS,
OIOTIL MpokaAel kabuoTépnon otnv evdoxovopla
ooteornoinon.>118

y) H unepBoAikry doknon tou (wou oe veapr| NAKia,
KaBwg¢ kai n dlaBiwor| Tou o€ XWPOo e oMoBnEd
ddmnedo.?

Onwg unootnpiletal and MOMOUC EPELVNTEG, OF
(Wa PEYANOCWHWY QUAWY, O TaxUG puOPOG avamtu-

€NC TNG CWHATIKAG TOuG HAlag, ite gival yeveTikd mpo-
KaBopIopévoc eite opeileTal OE LTIEPTIPOCPOPA TPOPHC
movolag o uPnhoBepuidikd ouoTtatikd, emnpeddel
KATAAUTIKG TNV dpBpwon Tou 1ox{ou, CUVTEADVTAG OTNV
TIPWIUN gueavion Sduomhaociag, n omoia PANoTA €Xel
SpuUTEPN €EENIEN. AVTiOETq, e éva XaUNAOTEPO PUBUO
avdmtuéng mapéxetat n Suvatdtnta otV apbpwaon va
avantuxBei puolohoyIka.™

Ao eplo-punxavikr mpocéyyion, n Al Ba pmopouoe va
amobobel otV aclyypovn avamtuén TNG MUIKAG ud-
{ag PE TOV OKEAETO, O OToI0¢ AVANTUCCETAl TAXUTEQA.
YUYKeKPILéVa, N aduvapia ri n amoTuxia Twv HUWV TNG
TIEPIOXNC TOU 10X{0L va amoKTHoOoUV IKaVO PRAKOG, OYKO
Kal AEITOUPYIKOTNTA, O AVAAOYO XPOVO HE TNV QVATTTU-
&n Tou okeAeToU, emnpedlel onuavTiké TN otabepdtnta
Tou (oxlou, TUPOSOTWVTAC [ia aANAouXia YeEyovaTwY,
Ta omoia odnyouv ce Suomhacia kal o ooteoapBpitida.
Y nUEDVETal, OTL N 0TabepdTnTa Tov 1oYiou e€aptdtal oe
peydho Babud amd v 1Iox0 TwV HUWY, TOCO KaTd TNV
kivnon 600 kat Katd Tn otdon Tou (wou.'*!?

Ta mPWTA aKTIVOAOYIKA Eupruata Tng Al, Ta omola urmo-
pel va mapatnenBouv amd tnv 7" poAG BSopada Tng
{wn¢ Tou (wov, gival To uTeCAPBPNUA TNS KEPAANC TOU
pnptaiou kat n pelwpPévn avamtuén Tou paxlaiou Kat Tou
mPoGoBilou Xeihoug TNG KOTUANG TN @Acn autr o ap-
BpikdC BUAakog Slateivetal, xwPIig dUWCE va aANOIWVETAL
N Sour TOU Kal O GTPEOYYUAOC CUVOECHOC Elval Gapuwg
HakpUTEPOC®

Ye nAKia 2-3 pnvwv o Babudg tou umefapBpriuatog
auvédvetal kal o apBpikdc Buakog Slateivetal mepal-
TEPW, TTAXVUVETAL Kal GAeypaivel. H @Agypovr) Tou autn
ouvodeVETal amd avénon TNG TAPAywyn G Kat TNG arre-
AeUBEpwong mpooTayAavovwy amod KUTTapa Tou apbpl-
KOU LLEVQ, Ol OTTOIEC TTPOKAAOUV ayYEIOSIAGTOA OTOV
apBpikd BuAako kat mévo. To apBplkd Lypd, To omoio
oxnuatietal amd KUTTapa Tou apBplkol upéva Kal amd
e€ayyeloUUEVO TTAACUA, AUEAVETAL CNUAVTIKA O TTOGO-
NTQ, EVW TO IEWOEC TOU UEIWVETAL, AOYW UEYANUTEQNG
e€ayyeiwong mdopatog, omdTe Sev IKAVOTIOIE! TIG avd-
YKEG Almavong twv apBpikiv xdvSpwv. H Ke@air Tou
pnptaiou petatoniCetal mpog Ta €€w Kal, OTIC coRapod-
TEPEC TIEPIMTTWOELG, paxlaia o€ oxéon He TNV KOoTUAN. O
apBpIkdG xovOpog apyiel va dlafpwvetal kal va Tpa-
XUVETAL, KUPIWE 0T paxlaia emeAavela TNG KEPAARG Tou
pNPlaiou Kal CUYKEKPIUEVA OTO onpelo emagng tng Ue
TO paxlaio xeihog TG KOTUANG.®

Y€ la QUOIOAOYIKH APBPWON, KATA TN Ao GOPTIONS
TOU AKPOU ot QUVAUELS TTOU AVANTTUOCOVTAl KATAVEO-
VTal OOAG G OAN TNV APBPIKY EMPAVEID TNG KOTUANG
Kal 0TOUG HUG TNG TIEPIOXNG, N oUOTIAoN TwV OTolwv
OUUBANEL 0NV €6100pPOTNCN TwWV SUVALEWY AUTWV.
AvtiBeta, oto SUOTAACTIKS 1oXio N KEQAAR, AOyw Tou
UTECAPBPNUATOC, EQATTTETAL OE UIKPO UOVO TUN LA TOU
paxlaiou xefhoug TNG KOTUANG, TO omoio Géxetal TOAY
HEYAAUTEPEC OUVAUELC MO AUTEC OTIC OTTOIEC UITOPET va
avTEEEL AUTO €XEl WG ATTOTEAEGHA TNV TTPOKANON UIKPO-
KOTAYHATWY KAl TTIPOOSEUTIKA TNV KATACTPO®H TOU ap-
BplkoU xovdpou Tou paxlaiou XeAoug TNC KOTUANG, TN
PAeypovr) TNG ApBpwong Tou 1oxiou, TNV avTIOPACTIKY
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Ewova 1. [padikn map&otaon
™G SIAKVHAVOTC TG €VTAONG TOV
novov otn Al (umm\e ypappr) oe
oxéan pe TNV NAKia ToL GKUAOU.
O1 KOKKIVEG YPAUHEG TIOPIOTA-
VoLV ToV 0V36 TOUL TIOVOUL € TPELG
oKVAOVG. OTav 1) KaptoAn g
évTaong tov ovou Bpioketat
K&Tw aatd Tov 0vd6 Tov K&be {wov
To voonpa eivat UITOKALVIKO.
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TIEPLAPOPIKT vwan, TNV TPOOSEVTIKA TARAUOPPW-
on Twv apBPIKWY EMEAVEIWY, TNV avadlapdpewon
TOU paxlaiou Xehoug TnG KOTUANG Kal TN dnuioupyia
0O0TEOPUTWV. ZUVETIEID TWV TTAPATTAvW Efval N 0oTe-
oapBpitida Tou 1oxiov.”

> AlayVWOTIKN TIPOCEyYyion

Yropia Al pmopei va tebei o okOAO omolacdrimo-
Te NAIKIAG, 0 OTTO{0G AVAKEL OTIC QUAEC E auENUévN
TPOSIABEoN EUPAVIOAG TNG, EPOTOV TTAPOUCIALEL TN
OUUTTTWUOTOAOY(Q TTOU TIEQIYPAPETAL TIAPAKATW.

APXIKA, AapBavetal TARPES 10TOPIKS Kat Slevepyel-
TAl YeVIKA KAWVIKN, opBomaidikr) Kal VEUPOAOVIKN
e€€taon, Ue okomd Va TIEPIOPIOTEL N TTIOOEAELON TWV
KAIVIKWOV onueiwv otnv apBpwon Tou 1oxiou Kat va
ATTOKAEIOTOUV  AANA 0pBOoTTAUSIKA 1) VEUPOAOYIKA
mpoRAuaTa Ta omoia éxouv mapduola ekSHAWON
ue ™ Al TIOAEC UAEC OKUAWY TTou epgaviCouy Al
OE PEYAAN OUXVOTNTQ, €XOUV ETHONG PEYAAn mpo-
S1dBeon eu@AvIong AANG artloAoyiag XwASTNTAG
Twv omoBiwv Akpwv. Ta VOO |UATA AUTA TTPETTEL VAl
avayvwploTouv Kal va diagoporoinbolv amd
Al, wote va anogeuyOel A\avBaopévn Sidyvwon Kaly,
MOAVWG, QVEMITUXNAC QVTIMETWITION TNG TEAeuTalag,
AuTS €xel 101aitepa peydAn aia dtav cuvuTapxel N
Al, n omoia opwe Sev givat urevBuvn yla TN XWAOTN-
Ta Twv omoBiwv dkpwv. EEQIpWVTAC TIC TPAUUATIKEC
KOTOOTAOEIG, TETOlA Voo ata eivatl yla Ta veapd
(wa 1o e€apBpnua Tng emyovatidag, n MAvVooTelT-
Oa, N aoNTITIKr VEKPWOoN TNE KEPAARG TOU pnplaioy,
n O0TEOXOVOPWON Kal, OTIAVIOTERQ, N UTIEPTPOPIKY
00Te0dUOTPORIa, VW yia Ta evhiika (wa n enén
TOU TTPOGBIoL XIaoTOU CUVOECHOU, TO €€ApBpNUa
NG emyovatidag, N EKQUAIOTIKY) 0OPUOIEPT) OTEVW-
on, n SlokoomovOuAiTida, N TPOROAN HecoaTovdU-
Aou iokou, N EKPUANICTIKH HueAOTTABEL, N TOAUAP-
Bpitida Kal T VEOTTAACUATA TWV 00TWV.>*%??

Ma ™ Sidyvwon ¢ Al 0Tov OKUAO €XOLV €pap-
HooTel oxedoOv ONeC ol dlayvwoTIkEG péBodol ou
xpnolgomnolovvtal otov AvBpwro, 6Twe n apbpo-
ypaoia, n apBpookdmnon, N UTTEPNXOTOOYRAPIA, N
Beppoypagia, To omvVONEOYPAPNUA Kal, O EISIKEC
TIEPITTWOELC, N UTTOAOYIOTIKY (a€oVIKH) Kal n payvn-
TIKA Topoypagia. QoTO00, N KAIVIKY €€4TAON Kal O
ATAOC AKTIVOYPAPIKOS EAEYXOG TwV LOXiwY, oTav Si-
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€VEQYOUVTAl OWOTA, OLUVAOWG Eival EMAPKE(C yla TNV
TEKUNPIWON TOU VOO LATOC

> Eménpioloyia

OewpnTikd, N Al urmopel va epgavioTel o8 oKUAOUC
OANWV TWV QUAWY, AAAG auTo{ TTou Kupiwg TPooBaA-
AovTal gival TwV PEYOAOCWHWY, TWV YIYOVTOOWUWY
Kal ot aveéapTATWCE PeyEBoUC OKONOL TwV XovOPO-
OUOTPOPIKWY PUAWV. ETCL, ol OKUAOL QUALV OTTWG
Newfoundland, Saint Bernard, Old English sheep-
dog, Rottweiler, German Shepherd dog, Samoyed,
Golden Retriever, Alaskan Malamute, Labrador Re-
triever, al\& kat Pug, €xouv Tn peyaAUTepn ouxvoTn-
TA EUPAVIONG TOL VOOHUATOG, CUHPWVA UE TN BAon
edopévwy tou OFA (Orthopedic Foundation for
Animals) (www.offa.org).

> lotopiko — KAviki €iIkOova

H oupmtwpatoloyia g Al molkiMEL kal Xapaktn-
piCetal amd ehappld Suopopia éwg évtovo ol N
XPOVIO TIOVO. To voona eEeNCoETal TPOOOEUTIKG
Kal n KAVIKY ekdnAwor| Tou Slagépel avaloya Je
NV NAkia Tou okVAou. Alakpivovtal SU0 NAIKIaKEG
OHABEC, TWV VEAPWV (4-16 UNVWY) Kal TWV eVANKWY
(>16 punvwv) okOAWV.’

Ta CUPMTTWUATA TWV VEAPWV OKUAWY ouVABWC -
eavilovtal og nAKia 4-12 pnvay, éxouv alpvidla
EUPAVION Kal XapakTnpiCovTal amd eTepOMAeLUPN I
AUPOTEPOTAEUPN XWASTNTA TWV OTMOBIWY AKPWV.
Ta {wa mapouctalouv SUCKOAA OTnV avéyepon,
TPOTIMOVY va kdBovtal kat Seixvouv ampobupia
va TPEEOLY, va KAvouv AAUATA, va avéBouv Kal va
KatéBouv okahomdTia, akopn Kal va MEPTATricouV
Kal YevIKa Seixvouv va OuUCAVAOXETOUV OE KABE Ki-
vntikn dpaotnedtnta. O Pnuatiopds toug ivat
HIKPOU €UPOUG, EVW KATA TOV YPryopo Bnuatiopd
kat 16iwe o TPéIuo, Kabw¢ kal otnv avdpaon ota
OKANOTIATIA, PETAKIVOUVY TAUTOXpOVA Kalt Ta SU0 ori-
ofla dkpa (Badioua Aayou). Ot SuomhaacTikoi oKU-
Mot mapouctidlouv Suckappia Twv omobiwv dkpwv
UETA TNV TTapateTapévn avanauon r tnv avanauon
n omoia akohouBel emimovn SpactnEIdTNTA (XWAS-
™ta ev Yuxpw).2H mapandvw KAVIKH eikéva amodi-
Oetal oTov MOVO, O OTOI0C KUPIWE TTPOKAAETal and
TIC AAN\QYEC TTOU ETTEPXOVTAL OTA AVATOUIKA OTOIKEI
NG TTEPIOXNC TOU 1oXI0U AOYW TNG LTIEPROAIKAC Xa-
ApOTNTAG TNG APBPWONG, KABWE KAl TNG AVWUAANG
KIVNTIKOTNTAG TNG Lumte€apBpwuévng KeQPaNig Tou
unptaiov.’

Opiopéva aoBevr] kKoutaPla evdéxetal va unv ek-
ONAWOOUV TIOTE KAIVIKY] CUUMTWHATOAOYia Kal TO
VOONUA va TIapapeivel UTTOKAIVIKO, SeSopévou OTI N
évtaon tou movou Sev Eemepvd Tov oudo Tou oTa
(wa autd (Eikdéva 1). AvtiBeta, dMa koutdPia -
eaviCouv 18laitepa évtova cupnmTPaTa movou, Ta
oToia, O TTOAG Amd AUTA, LTTOXWPEOUV TOUG EMé-



Ewéva 2. H meploxr) tng muélov €xel Lo TeTpa-

YWVIOHEVO oXipa 0TOV SUOTIAXOTIKG (Se€1i) o

oxéon pe tov vyt (aplotepd) oKONO, KATH TNV ETL-
oKomnor) Tou and nicw.”

HEVOUC UNVEC, WOTE OTNV NAKKia Twv 12-15 pnvwv
Va €ival OXETIKA ACUPMTWHATIKG, MHavWG Aoyw TG
avTIOPACTIKAG TIEPIAPBPIKAC ivwong, n omoia ¢ai-
VETal va otabeporolel TNV apBpwan. Xta undAoima
(wa, o TMOVog Oxl Lovo Sev UTIOXWPEEL, aMa Baivel
TPOOSEVUTIKA EMEEIVOUUEVOG KAl TA OUVOOEVEL OTO
OeuTePO €10 NG (WNC TOUC. %

2TN NAKKIOKK opdda Twv evnAikwy, n orola anote-
Ael Tn Seltepn @dAon ekSHAWONG TNG VOOOU, TA CU-
UMTWUATA UMTOPEL VA EUPAVIOTOUV OE OTTOIAONTIOTE
nAkia. TIC TTEQIOCOTEPEG POPEC N EUPAVION) TOUC
elval TPooOEUTIKY, eviy omavidTepa eival aipvidia.
H oupmtwpatoloyia mou mapatneeital eivat mapod-
ola NG 0oTteoapBpitidag Tou (oxiou.?

> KAivikn €€€taon

H emokdémnon npémet va yivetal Tdoo Katd Tn oTé-
on, 600 Kal KAt TNy kivnon tou {wou. Katd tn otd-
on, og (wa e ooPapr duomhacia toxiou, ol peiCoveg
TPOXaVTAPES MPORANOLY TPOG Ta 6w Kal paxlaia,
AOYW TOU podvIpoU (UMeEapOPrHATOG TNG KEPAANG
TOU pnplaiou, yeyovog mou eival EUPAVESTEQO OTAV
OUVUTTAPXEL KAl MUTKA atpoia. MapatnewvTag Aol-
oV 1o (WO amod THow N TIEPIOYR TNE TTUEAOU (paiveTal
TIEQIO0OTEPO «TETPAYWVIOUEVN» (Eikdva 2).2¥ Ta md-
oxovTd {Wa, avahoya LE TO OTASIO TOU VOO ATOC,
urmopei va éxouv eupeia ry otevr) Bdon otpEng (E-
kova 3). Apxikd, Ta {wa éxouy eupeia Bdon otpiEng
(dkpa og amaywyr) mpoomadwvtag va Slatnerioouv
TIC KEQANEC TV UNplaiwy péoa aTtnv KOINGTNTA TNG
K&Be KoTUANG. Me v mépodo Tou Xpdvou Kal TV
embeivwon Tou umeEapBPAKATOC, N KEPAAY UTTO-
oTnpileTal MEPIOOOTEPO ATTO TOV TTAXUUEVO apBpl-
K& BUAaKO, TaPA amd TNV KOTUAN. To yeyovog autd
EXEL WG OUVETTELQ TOV TTEPIOPIOUO TNG ATTAYWYNG Twv
Aakpwy, O160TL Adyw Tou UTEEapPBPrATog oL TTPOoa-

Ywyol HUEG kal Kuplwg o KTevitng, d€xovtal Ioxupn Kal
enwduvn TEoN, UE AMTOTEAECUA VA TTAPAYoVTal SUVALEIG
TIOU EVEPYOUV OTOV AON GAEYUAIVOVTA KAl TETAUEVO ap-
Bpikd BUAako. Etol, To (Wo VIOBETEl TN GTACN TNC OTEVAG
Bdonc otipEnc (Gkpa os TPOCAywyr), Yia VA UEIWOEL
™V évtaon Tou mévou.?’

2TV EMIOKOTNON KATé TNV Kivnon pmopel va Slamotw-
B¢l TahAvTeLON Tou OMMOBIoU PEPOUC TOU OWHATOC TOU
{wou, evoexopévwg OIOTI TPOOTIABEl va UEIWOEL ToV
névo Bpayxuvovtag tov SlaokeNopd Tou. Ta omiobia
akpa @aivovtal SUCKAUNTA Kal ol apBPWOEIC TOU YoO-
VATOG KAl TOU TAPOOU O OXETIKH €KTAoN, TMOaAVWE Aoyw
NG MPOOTIABEIaG TOu (WOoU VA PETAPEPEL TO BAPOG TOU
ota mpdobia dkpa. To «Badioua Aayou» sival cuxvoTa-
TO oUuMTwPA NS Al kKat uTOSNAWVEL TNV TPOOTIABEIA
Tou {WoU VA PEIWCEL TOV TTOVO, KABWE ot SUVALEIC TTOU
aokouvTal oTa loxia Katd T @opTIon Twy omobiwy
AKPWV YIa TNV TTPOWBNOoN TOU OWUATOC, KATAVEUOVTAL
kal ota duo akpa.’

H ynAdonon twv omobiwv dkpwy, kat 1Blaitepa Twv
oxiwv mpémel va yivetal oe U0 QACELG, €K TwV OTof-
wv N mWTN He To {Wo OE eypriyopon Kat n OeuTePN
o€ npéunon 1 katd mpoTiuNnon, ot yevikr avaiodnoia.
TNV TEWTN GAcn, N omola ota peyahdowpa (wa eival
TTIPOTILOTEPO Va YIVETAl OTO MATWHA, EKTIUATAL N UTTAP-
&N UUIKAC atpoeiag ota omioBia dKpa Kal 0T CUVEXEIQ
eKTEAOUVTAL TTABNTIKEG KIVAOEIG KAUPNG, €KTaong, €5w
OTPOPNC KAl amaywync Twv 1oxiwy, yia va Slamotwoei n
mapouaia kplypou kat mévou, o onoiog yivetal 1blaitepa
QVTIANTITOC KATA TNV €KTacn TN dpBpwaong, kKabwg kal
Yla va EKTINBEL TO €UPOC TWV KIVAOEWY TWV 10XIWV, TO
ornoio ota {Wa pe duoTAacia eival oaQw LEIWUEVO. TN
OeUTEPN PACN EKTEAOUVTAL EISIKEG NUITTOOOTIKEG SOKI-
HEG, ol omoiec ota veapd {Wwa pag Sivouv XpnoIUOTATES
TTANPOPOPIEC OXETIKA LIE TN XaAAPOTNTA TOU 1o¥(oU. Au-
Té¢ eival n dokiury Ortolani, e TN pétpnon g ywviag
Tou onueiou Ortolani kal Tou onpeiou Barlow, kaBwg kal
n Sokiury Bardens. !

>t Sokiury Ortolani, To (o Bpioketal oe MAGyla Ka-
TAKAION (OPICUEVOL TIPOTILOUV UTTTIA KATAKAION), UE TO
mpo¢ e€€taon Akpo PO Ta Avw. MNa TNy e€étaon tou
Se€lov 1oxiou, 0 e€eTaoTC Bpioketal miow amd to (o
Kal pépel To omioBio Se€i dkpo g Béon MapdANAN LE
10 ofeNaio emimedo kal KABETN WG MPOG TOV ETMUAKN
a&ova tou (wou (oTmovOUuAKkr oTiAN). Me To Se€i Tou ¥épl

Avomhacia Tou oxiou 0Tov GKUNO

Ewova 3. Ztevi (aptote-
pdr) ko evpeiar (Se€id) Pdon

oTpLENG Tov SUCTIAACTIKOD

OKOAOU, AVAAOY O L€ TOV

BaBpé tov vme€apBprpatog

TV loXiov.”
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Ewova 4. Aokipr) Ortolani yta
Tov éheyxo g AL TTpdrAnon (A)
Kat avatagn (B) tov ve€apOpr-
HATOG TNG KEPAATG TOL pnplaiov.>

Ewoéva 5. Aokiur) Bardens yla
Tov éeyxo g ALY To Beldkt
UTTOSNAGVEL TN HETAKEVIOT TOL
peilova TpoxavTrpa TPOG Ta V.
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0 €€€TA0TAC CUNAUBAVEL TO YOVATO, EVW N TTAAGUN
TOU APIOTEPOU TOU XEPIOU TOTOBETETal 0TN paylaia
EMPAVELD TNE TTUEAOU Kal TNG OTTOVOUAIKAC OTAANG.
JTO TPWTO PEPOC TNS OOKIUAC, €xovTag To 1oxio o€
Tipooaywyr, He To Ol Tou ¥épL O €EETAOTAC AOKE(
LETPIa SUvaun OTo yOvVaTo HE QOPA TTPOC TN PAXN
Tou (Wou, OTNV ool TO AANO TOU XEPL TTPOBANEL
avt{oTtaon yla va anotpane( n petakivnon tou {wou.
H epappoyr) autrg tg Suvapng oe xahapr] apBpw-
on oxiou mpokahel umedpBpnua TG KEPAAAG Tou
unptaiou (Eikéva 4A).?

310 Seutepo pépog TS Sokiurig Ortolani To 10xio
anayetal Babuiaia, SlatnpwvTag Tautdxpova Tnv
€vtaon NG apxkng SVvapNg oL aokrBNKe OTo Yo-
VaTo, €WG OTOU YIVEL EVEEXOUEVWE AVTIANTITOG €Vag
XAPAKTNPIOTIKOG HXOG «KAIK», KABWG N KEPAA Tou
UnpElaiou avaTacoeTal 0TNY KOINOTNTA TNG KOTUANG.
AuTOC 0 rixoc aglohoveital we BeTikd onpelo Ortolani
Kal umodnAwvel TN xahapdtnta Tou oxiou (Eikdva
4B). Katd T oTiyun TN mapaywyng Tou Nxou, N yw-
v{a ou oxnuatiCetal HeTagy Tou pnplaiou Kat Tou
opllovTiou emmédou ovopddeTal ywvia avatagng
Tou umeCapBpnuatoc. H uétpnor g yivetal pe
YWVIOUETPO 1, AKOUA TTIO EUKOAQ, UE €va «EEUTTVO»
KIvnTd TNAéQwvo (smart phone) kat T xeron Ka-
TAGMNAoU TIpoyPdpUaToS, Omwe n dwpedv epap-
poyn iHandy Level (iHandySoft Inc.). 3tn cuvéyela,
T0 loxio mpoodyetal Babuiaia ex véou, SlaTnEWVTAG
TAUTOXPOVA AEIWTN TNV évTaon TN apxIkig Suva-
UNG OTO YyOVaTo, PEXPL TN OTiyur] Tou Ba mpokAnBet
kat maAL une€dpBpnua. H B¢on autr) xapaktnpile-
Tal w¢ onpeio Barlow kat n ywvia mou oxnuarti¢etat
UeTady Tou unplaiov kKal Tou oplldvTIou emmédou
ovopdletal ywvia ume€apOpriuaTog Kal LETPIETAL LE
ToV {010 TpdMO. 2272230
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H Sokiury Bardens yivetat pe 1o (wo kat Tov g&eTa-
ot otnv 8la Béon pe TNV mponyouuevn SOKIUN.
Me 1o 8€e&i xépt oUNaPPBAVEL O ECETAOTAC TO GKPO
oTnV meploxr TNG SIAPUONG TOL LNEIAIOU Kal QoKE(
SUvaun KABetn mpo¢ To ofeliaio enimedo pe popd
TTPOC TA AVW, EVW N TTAAAUN TOu GANOU XepLoU To-
ToBeTeTal OToV OUOTAELPO LElova TpoxavTrea.
Metakivnon tou peiCova tpoxavtripa peyahltepn
amd 6 mm TPOC Ta Avw Bewpetal we Un PUGIoAo-
YK Kal UodNAWVEL XaAdpwaon TG apBpwang Tou
1oxlou (Eikova 5) 3132

>1a evAhika (wa pe Al To amoTéAECA TwVY TAPATA-
v SOKIHWY omravioTepa eivatl BeTIkO, Kuplwe Aoyw
NS MEPIaPOPIKAC ivwong, TNS avadiapdpewong Tou
paxlaiou xefhoug TNG KOTUANG, KABWG Kal TNG peiw-
on¢ tou BdéBoug G Emiong, oe mepimtwon mpoi-
TApxovTog e€apBprpatog, Adyw ¢ Al, Ta amotehé-
opaTa TWV SOKIPWY aUTWV Eival apvnTikd.?

MoAovoTtt n mapoucia Betikol onueiou Ortolani
umodnAwvel xaAdpwon TG dpBpwong Tou 1oxiou,
Oev TPOSIKALEL TTAVTOTE TN UEAOVTIKY) EUQAVION
KAIVIKWV  CUUMTWUATWY  00TeoapBpitidag, €1dIko-
TepaA OTAV N ywvia avataéng Tou une€apBpruatog
eival pikpry (<20°). AvtiBeta, n amouvcia onueiou
Ortolani dev diaceahilel 6Tt ta (Wwa autd Ba éxouv
@UOloNoYIKA oxia katd TN Sidpkela TS (wng TOUG,
evOEXOUEVWG LANIOTA Kal va éxouv AON avamtuéel
AMNOIWOEIC 00TE0APOPITISAG. YUVETWC, Ol UTTOKEL-
UEVIKEC QUTEC OOKIUEC TTOETTEL VA OUVEKTILWVTAL JE
T AMOTEAEOUATA TNG OUVOAKAG £€€TaoNC Tou (Wou
KAl KUPIWE TNG AKTIVOAOYIKAC, TPV TeOl 0pIoTIKr Ol
Aayvwon kat oxedlaoTel n BepameuTtikr aywyr.

> AKTIVOAOYIKN €§€Taon

H aktivoloyikn e€étaon Bewpeital oA onuavTiké
HEPOC TNG SIaYVWOTIKAG TPOoEyylong TG Al otov
OKUAO Kall yivetal pe To (o umd Yevikr avaioBnoia.
Ta akTIVOAOYIKA eupripata aglohoyouvtal avaroya
de TNV NAkia Tou {wou, To 0TAdI0 TOU VOOHUATOC,
™V KAWVIKA €lkdvVa, KaBwe Kal TNV TPOOWTTIKY EKTI-
unon Kal eumelpia Tou e€€TA0TH. XpNolpomolouvTal
OLAPOPEC AKTIVONOYIKEC TIPOROAEC, KaBed amd TG
OTIO(EC €XEl TTAEOVEKTHUOTA KAl UEIOVEKTAKATA, Kal
efval ol TapakaTw:



Q) JUPPETPIKA Koloppaxlaia mpoBoAr TnG Muéhou
{e Ta omioBla dkpa o€ éktaon

B) JuupETPIKA KONoppaxiaia TPOBOAr TNES TTUEAOU
e Ta loxia og amaywyr) kal Ta omicBla akpa oe
oubétepn Béon (otdon Batpdyou)

y) Paxiaiokoakr] mpoBoAr Tou paxiaiou xeihoug
NG KOTUANG

8) MAaytomayia mEooAr) TG TUENOU

€) ZUUHETPIKN KoNloppaxlaia TPoBoAr TNG TUEAOU
e Suvapikr wONoN Twv KEGAAWY Twv pnplaiwv
OTIC KOTUAEC

OT) JUUKETPIKN Kooppaxiaia meoBoAr Tng mu-
éhou pe Suvaplkn €£LBNoN Twv KEPAADY TWV
unplaiwy amo TIC KOTUAEC,

Y€ ONEC AUTEC TIC TTPOBOAEC lval TTOAY CNUAVTIKA N
0pBr TormoBétnon tou (Wou, WOTE va amoPeUXOe
N e€aywyr AavBaouévwy CUUTIEPACUATWY KATA TNV
€KT{UNON TOU OKTIVOYPAPrUATOG,

2TN OUMMETPIKN KolAtoppaxiaia mpoBoAn tng
TUEAOV JLE TA AKPA OE EKTAOT TO (WO TOTIOBETETAl
o€ UTTTIa KATAKAION Kal cuykpaTeital otn Béon autr
he TN PoriBela odkwv Aupou 1y I8IKAG CUOKEUNG
oxnuatog V. Ta omioBia dkpa culMauBavovtal and
TOUG TAPOOUG Kal EAKOVTAL TTPOC TA TTIOW, EXOVTAC TA
pnptaia mapdAnAa LETay Toug Kal TiPog T OTToV-
SUAIKY) OTAAN, EVW CLYXPOVWE OTPEPOVTAL EAAPPWS
TIPOG Ta €0W, KEXPIC GTou N emyovatida mpoBAnBei
0€ KeVTPIKr Béon péoa otnv aviaka tng TPoxiag
(Eidva 6). H Suvaun éAéng, n omoia aokeftal ya tnv
ékTaon Twv dkpwv, kabopiletal armd N Sduvatotn-
Ta SlATaoNg TWY HUWV. To TIEPIPEPIKOTEPO AMO TOV
TAPGCO TUAHA TWV AKPWY TIPETEL VA BplokeTal amd To
Tpamédl og andotaon 5-7,5 cm yla Ta pUKPOCWHA Kal
10-12,5 cm yia ta peyardowpa (wa. H aktivoypa-
(POUWEVN TIEPIOXN) TIPETIEL VA eKTelveTaL QMO TIC TTTE-
PULYEC TOU Aayoviou péxpL Kal TI apBpwoelg Tou yo-
vatou. H emkévtpwaon tng Auxviag mpémel va yivetat
OTO P€oo TNG eVBeiag Tou evwvel Ta 1oxia. QoToo0, N
amekoOvIon Twv aAolboewy o Al Sev emnpedletal
oNUavTIKA €dv N EMKEVTPWON Yivel TpooBidTepa 1y
omoBIOTEPA TOU TTAPATTAVW CNUEIOY, APKEl N Ou-
yKkpdtnon tou {Wou va eivat n evdedetyuévn.?

Katd tnv akTivoypdgnaon Twv oxiwy, yia va Bewpn-
Bel éva aktivoypdenua o1t eival 0pBr¢ mpoBoAnc,
TIPETTEL VA UTTAPXEL ETTAPKAC OTPOP Twv Ommobiwy
GKPWV TTPOG TA €0W, VA HNV UTTIAPXEL OTPOPN TNG
TTUEAOU KAl OUYXPOVWE TO TIEPIPEPIKO TUAHA TWV
akpwv va Bpioketal otnv evéedetyuévn amodota-
on amod 1o Tpamédl (Eikova 7). Eidikotepa, dtav n
OTPOPN TWV GKPWV TIPOG TA €0W {val QVETTAPKNG,
N ywvia mou oxnuatiCetal and Tic SVo eubeieg mou
Sigpyovtal amd To péco emnimedo TG Sidpuong Kat
TOU auyéva Tou pnplaiou (avatopikoi a&oveq), amel-
KoviCetal mePIooOTEPO auPAEia Kal To AKpo TPOo-
BaMetal BAaicd, unmodnAwvovtag eopaiuéva ot
OTNV KONOTNTA TNG KOTUANG EUTTEPIEXETAL UEYOAUTE-
POC OYKOG TNG KEPANAG, 0 omo{og HANIoTA auvEdveTal

TAQACHATIKG OC0 LEYOAUTEEN Elval N amdoTacn TG
emyovatidag amd Tn péon YPARUr TNG MPOBOANS
TOU pnptaiou, oTo LYOC TNG TPoXNac? H otpoen
NG TUENOU UTTOONAWVETAL QMO TNV ACUULETPEN
mPOROAN Twv SUO NUIMOPIWY TNG. UYKEKPIUEVQ,
TO €0POC Tou BupoeldoUC TPHHATOC, TO XA TNG
TITEPUYAC TOU AAyOVIoU 00ToU Kal N andoTacn e
EYKAPOIAC amdeuong Tou TeAEUTaiou 0opUIKoU
omovOUAoU amd To TEOGCOI0 XelAo¢ TNC TITEPUYAC
Tou Aayoviou Slagpépouy PETACy Twv VO NUILOPI-
wv TN uéAou. Emiong, ol lepolaydviec apBpwoEelg
elval acUPUETPEC, TO TEKS 00TO Kal N akpomocbia
Sev mpofdarovTal O KevTpkr) Béon Kal, TEAOG, N
euBeia OV evVel TNV TIPOROAKN aTTEKAVION TwV
akavlwdwy amoeUOEWY TwV 00PUIKWV KAl TWV L€~
PWV OTTOVOUAWV ETTEKTEIVOUEVN TIPOG TA TTIoW Ogv
SiépyeTal amod Tnv NPIKr cuPeuUon. Katd tov éAeyxo
NG CUMMETPIAC TNG MUENOU, PEYaNUTEPN onuacia
SiveTal 0To €VPOC TOU BUPOEIBOUC TPHHATOC KAl OTO
oxfpa TN MTEPLYAC TOU Aayoviou 0oToU. Y€ TEP(-
TITWON QCUMMETPIAC, TO NUILOPIO TN TTUEAOU, OTO
omoio To BUPOEISES TPrA PaiveTal EVPUTEPO Kal N
TITEPUYA TOU Aayoviou AemTdTePN, €xel avupwBel kal
EXEL OTPAPE! TTPOC TN Auyvia Tapaywyn Twv akTi-
Vwv.2 Q¢ amotéheoua NG ACUPHETPIAG, N KOTUAN
NG TAEUPAG AUTAC aTTeIKOVICETAl KAAOOKNUATIOUE-
vn Kat Babid, KAIAUTTITOVTAC ECPANUEVA OE PEYOAUTE-
pn éKTaon TNV KEQaAr Tou pnptaiou,* evw avtiBeta
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Ewoéva 6. Zuykpdtnon tov

OKUAOU Yl GUHHETPLKO KOLALOP-
paxlaio aKTVOYpAdN A TNG TTVE-

AoV [e Ta AKPX O€ EKTAOT).

Ewoéva 7. Ouotoloytkd axti-
VOYPAPNHX TV (oX{wv oKUAOL
O€ OUUHETPLKT) KOLhloppaytariot

TPOPOAT] TNG TTUENOL HE T AKPX

o€ €KTAOT).
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Ewova 8. Antootaon (kitpvo
BéXog) Tou KéVTPOUL TNG KEGAATIG
ToL pnplaiov (KOKKLVN KOUKKISa)
a6 TNV TPoPoAr Tov paxtaiov
Xefhoug ¢ KoTVANG, o€ ouppE-
TPLKO KOALOppaxXLA{o AKTIVOYp-
Pnpa TG TVEAOL GKOAOL (e Ta
AKPX OE EKTAOT).

Ewéva 10. Tpoppr) Morgan
(Aevkd PéAn) okvlov pe Al oe
GUHHETPLKO KOLALOPPOXLOiO AKTL-
VOYPADNHA TNG TIVEAOV e Tl
axpa og éKTaoN.
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n €TEPOTAEUPN KOTUAN paiveTal aBabéotepn.”

TNV MPOROAr autr, 0 TPOTOC EKTIUNONG Kal adl-
oAOynong, KaBwg Kal To €l00C TWV AKTIVOAOYIKWV
eupnudTwy, Slaeépel avaroya pe v nAikia Tou
(wou. Etol, ota evihika (wa n mpoBoir autr xen-
OIHOTIOLETAL YIa TNV EKTINON TNG 0oTeoapOpitidag
TWV oYWy, evd) oTa veapd (wa, oTa omoia ot aANoL-
WOEeIS TN ooTteoapBpitidag Sev €xouv akOPa eyka-
Taotabel, avalnteital o Babudg Tng xahapdtnTag
TwV loxiwv. 3 MpakTikd, n TEAeUTAiA ekTILdTal amd
Tov Babud KAAUPNG TN KEPAAAC TOU Unplaiou and
TNV KOTUAN, Yl TNV OTTolal ETPIETAL N amdGOTACH TOU
KEVTPOU TNG KEPAAG amd Tnv TpooAr| Tou paxlai-
ou Xeihoug NG KOTUANG (Eikdva 8). DusIoNoyIKE, TO
KEVTPO TNC KEQANAC TTRETTEL vl BPIOKETAl E0WTEPIKA
TOu paylaiou Xelhoug TNG KOTUANG Kal N KEPAAR va
KAAUTITETAL TOUAAXIOTOV KATA 50% armmd Tnv KOTUAN.
MikpdTepO MOOOOTO KAAUYNG onpaivel xahapry dp-
Bpwon.*

H ywvia Norberg (Norberg angle - NA), yia kd&Be
loxlo, oxnuatiCetatl amd TNV €uBeia Mou evwvel Ta
KEVTPA TWV KEPAAWY Twv U0 UNEIaiwy 00TWVY Kal
Vv €uBeia oL PEpPETal amd TO KEVTPO TNE KADE Ke-
PAAAC TTPOC TO TIPGGBI0 XEMOC TNG OUOTTAEUPNC KO-
TUANG (Eikova 9). Quaoioroyikd Bewpouvtal Ta 1oxia
pe ywvia Norberg peyahutepn amd 105°, porovotl
OE OPIOHEVEG XOVOPOSUOTPOPIKEC (PUAEC Ta LoXia
€XOLV PUOIONOYIKA pIKPOTEPN Ywvia.> H ywvia autn
Exel uikpry StayvwoTikn agia yia {oa LIKPOTERA TWV
5 unvwy, S10TL ¢’ auTd Sev €xel akOua ooTeomolnBel
0 akTvoSIapavig XovEpog Tou mPdoBiou xefloug

latpikr) Zwwv 2uvtpoPldg « Topog5 « Tevxog 1 « 2016

Ewkova 9. Twvieg Norberg oe cuppetpiid Kothiop-
paxlaio aKTIVOypadnpat TNG TUEAOL OKVUAOU pe T
AKpa O EKTOLOT).

TNG KOTUANG Kall prmopei va odnyrioet oe A\avBaopévn
petpnon.*

>1a eviAika Kupiwg (Wa, ektdg amod TI¢ mapandvw
HETPAOELC, UE TIC OTTO{EC ekTIHdTAl N 0TaBepdTNTa
TOU 1oXioL 08 GLVOUAOUO E TNV AVANTTLEN TOU Pa-
xlaiou xethoug NG KOTUANG, 1dlaiTeEpo evdiagépov
Tiapouotdlouy ol GEUTEPOYEVEIG EKPUAIOTIKEG AANOL-
WOEIG TTOU avanTuoooVTAl 0TNY KOTUAN, KaBwg Kal
OTNV KEPAA Kal OTOV auxéva Tou UnElaiou 0oTo.
AuTéC efvat:

a) H ypauury Morgan (caudolateral curvilinear os-
teophyte - CCO) eival pia ypappoeldng okiaon
otnv omn{oBla kat €§w em@dvela Tou auxéva Tou
unptaiou 0oTou Kal UTTOSNAWVEL TNV AVATTTUEN
00TEOPUTWY 0TN B¢on autr (Eikdva 10). H ypap-
ur) Morgan anotelel aTaBepd akTivoypa@Ikod ev-
pnua os actadry oxia kat opeiletal otn diéyep-
On Tou 00TOoU OTIG BETEIC TPdOPUONG Tou apbpt-
KoL BUAAKOU, Noyw TNG AuEnUEVNG KIVNTIKOTNTAG
TOU Avw GKPOU TOU pnplaiou ooTou.

B) To TEPILETPIKO OOTEOPUTO TNG KEPANNG TOU [N-
plaiov ootou (circumferential femoral head os-
teophyte - CFHO) amotelel oxnuatiopd ooteo-
PUTWV TIEPILETPIKA TNG KEPAANG Kal eppaviCeTal
WC AKTIVOOKIEPH VPO OTO Oplo Tou apBpikol
XOvOpoU TNG KEPANAC (Eikdva 11).2

y) 2e pa aotaln apBpwon To MPoobio kal 6w




Ewova 12. Avamtuén véov 00ToD (KOKKIVO BéN0G)

otV tpdabia ywvia tng KoTOANG (Suthé xelhog) oe

OKOMO (e Al, 0€ GUUHETPIKO KOLALOPPAXLA{O OKTIVO-
YPAPNHA TNG TTVEAOD pE TAl AKPA O EKTAOT.

xethog (mpdobia ywvia) Tng KoTUANC @opTiletal
TIONU TIEQIOOOTEPO, UE ATTOTEAECUA TNV AVATTTU-
&n véou ooTov, WoTe va Sivetal n elkova SmAoU
xelhoug (Eikova 12). Ta evpnua autd amoTeAe
TpWIUN évéeln ooteoapOpitidac.

8) To umoxévdplo 00Td oTnv MEOCBia poipa TG
KOTUANG amelkovileTal UOIOAOYIKA WG TOEO e
oHOoIOHoPPA auENUévn TTUKVOTNTA, AOYW TNG
10OTTO0A KATAvEPNUEVNG Tiieong, n omoia aokei-
Tal o' autd amd TNV KEPAAr Tou pnplaiou katd
POETION TOU AKPOU. Y€ TIEPITTWON XaAapoU LoXi-
ou pe une€dpBpnua TS KEQAAAE Tou unplaiov,
n mieon mMou AoKETal GTO UTTOXOVOPIO 0OTO Eival
peyahUTepn Kal Suoavéhoya Katavepnuévn, pe
amoTéAECUA TNV TIEPAITEPW aUENON TNG AKTIVO-
OKIEPOTNTAG TOU KAl TNV AITWAELA TNG OUOIOHOP-
oiac Tou (Eikéva 13). H TapAueTpog autr €xel
Blaitepn SlayvwoTikr agia akoun kat étav 1o
peadpBpto Sidotnua eival otevo.?

€) NeplapBpikry avdmTuén 0oTEOPUTWY, KABWG N K-
(UAIOTIKN VOOOC eEENICOETAL.

o0T) MetaBoAry OTn HOPQPOAOYId TWV AVATOUIKWY
oTolkelwv NG meploxne. EIGIkdTEPQ, N KOTUAN Yi-
VETal aBabng kal To XA TNS armd NUIKUKAIKO
eU@aviCeTal TEPIOCOTEPO NUENETIKS. H Kepa-
Ar] TOU UNPELAioL XAVEL TO GQAIPIKO OXMUA TNG, Yi-
VETAL TTIO TIAQTELG KOl OPIOHEVES POPEG HOIACEL e
pavitdpl. Tautdxpova, Ta 6pla HETAEY KEPAAAG
Kal auyéva yivovtal acaer). O TeAeuTaiog mayv-
VETAl ard TNV avanTtuén véou ooToU Kal HETA-

BaMetal n ywvia Tou gmurikn afova Tou Je Tov
avatopikd d&ova tou pnptaiou (Eikova 14).2%8

>Tn oUPUETPIKN KolAloppaytaia mpoBoAn Tng
muéNou HE Ta 1I0Xia o€ amaywyn Kat Ta onicOa
akpa o€ oudétepn Oéon (otdon Patpdyou), TO
(o TomoBeTeltal dTwE Kal oTNV TEONYOUHEVN TIPO-
BoAr, pe TN Slapopd OTI Ta Ioxia amdyovtal TOCo
(WOTE Ta pnplaia va eubelaocToly Kal va gival KABeTa
oTn OMOVOUAIKN] OTAAN, VW Ol LTOAOITTEG aPBPW-
OEIC TwV OmoBiwV AKPWY aAPrvovTal 0T PUOIKN
Toug Béon, xwpic va cuykpatouvtal (Eikdva 15). Xtnv
TIPORBOAN AUTH, EKTIWVTAL Ol SIAQOPES EKPUAICTIKES
ANNOIWOELC KAl KUPIWG N Tapousia ooTEoQUTWY 1/
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Ewova 11. Tepipetpiod oote-
OPUTO GTNV KEPAAT TOUL pnpLaiov
0010V (\eukd BéAn) o€ aKVAO pe
Al o€ ouupeTpikd Kothloppaxtaio
AKTIVOYPAPN QL TG TTVEAOD (e T
AKPX O€ EKTAOT). ZTNV OpLOTEPT
ewova Sev mapatnpeitat n oAhoi-
WOT), EVR OTIG ETTOUEVEG 1) £VTOOT)
NG aLEAVETOL TIPOOSEVTIKA Katt
peytotomnote{tat on Se€ld elkova.?

Ewoéva 13. AvEnon tng akTt-
VOOKIEPOTNTAG TOL LITOXOVSPLOU
00TOV 0TNV TTPOadla poipa TG
KOTOANG (KdKKvo PENoG) o€
okUMo pe Al, 08 GUMUETPIKO KOL-
Aloppaxtaio akTvoypadnua g
TIVENOL {E TX AKPA OE EKTAOT).

Ewova 14. Aevtepoyeviig oote-
oapBpitida oxinwv Adyw Svamha-
olaG 0 OKONO, O€ OUHHETPLKO
KOLALOpPaxLaio aKTVOYpadpn o
NG TTLEAOD HE Tt AKPA OE EKTA-
on. IMaparnpeitat méxvvon Tov
auxéva Tou pnplaiov, Aoyw g
avanTuEng véou 0oToU, 1) oTToix
KaBotd ta dplax peTaly Kepahng
Kl auxevoar aoodry.
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Ewova 15. Xvykpdtnon tov
GKONOU YL CUHHETPLKT) KOLAL-
oppaxtaia TpoBoAr) TG MUEoL
HE T LoYio O€ Ty wYT) Kot

Ta omioBia akpa g 0vdETEPN
0¢on (otdon Patpdyov).®

Ewova 16. Zvykpdtnon Tou
GKUAOU Yl paLOtOKOIALXKT)
TpoPoAr) TOu paxtaiov xeilovg
NG KOTUANG.

Ewoéva 17. H khion tov
paytaiov xeithovg TG KOTOANG
(DAR) o€ paxtatoKotAaKo
AKTIVOYpApn o TOL paylaiov
XetAoug NG KOTVANG o€ oKLAO.

Ewoéva 18. Xvykpdrtnon tov
GKUAOU Y10 GUMHETPIKT) KOLAL-
oppaxtaia TpooAr| Tng uEAoL
pe Suvapikr @Onon Twv Kepa-
A®V TOUL pNPLAiOL OTIG KOTOAEG
(http://cal.vet.upenn.edu).
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Kal TOU UTTEQTPOQIKOU OTPOYYUAOU OUVOEGLIOU péoa
OTNV KONOTNTA TNG KOTUANG. 2€ TTApousia Twv 10TWV
autwv napepmodiCetal n mMARENS KAAUYN TNG KEPANNG
TOU Unplaiov amd Ty KOTUAN, N omoia SlamoTwveTal
and TNV av&non TS amodoTaong PETagy Toug?’8

H paxtatokolhiaky mpofoAn Tou paxiaiov Xei-
Aoug TNG KOTUANG Yivetal pe to (Wo oe mipnvry Béon
e Ta omioBla dkpa va @épovTal TIPOG Ta eUMPOG Kal
o€ ema@r) Ue TO OPOMAEUPO TIAAYI0 BWPAKIKO TOlXW-
pa (Eiova 16). Me tnv mpoPoAr) autry, ekTiudTal Kat
peTpdTal N KA{on Tou paxiaiou xefhoug TNG KOTUANG
(Dorsal Acetabular Rim - DAR). 3ta guactohoyikd {wa
To paxlaio xehog TNG KOTUANG SlaypAgeTal pe oagpn-
vela, oxnuartiCovtag ofeia ywvia. H ywvia mou oxnua-
TiCeTar amd v euBeia, n omoia evvel TNV evéoapBpt-
Krj poipa Tou paxiaiou XeAouG TG KOTUANG HE TOV ETTL-
prikn a&ova g muélou kal TG K&BeTng eubeiag oto
ONUEio TOPNAG TwV TTPONYOUHEVWY YPAUHWY, OpieTal
WG KAion Tou paylaiou xefhoug NG KOTUANG KAl PUCLO-
AOYIKG TTpémel va eival pikpotepn amo 7,5° (Eikéva 17).
>1a (wa pe Al, n mpooAr) Tng ywviag Tou paxlaiou
X&AOUG TNG KOTUANG gival apBAgia kal OTPOYYUAEUEVN,
Aoyw SLABPwWOTriG Tou, Kat n KAon Tou evOeXopéVWG Va
urnepPaivel akdpa kat Tig 20°. A&iCet va onpelwBet ot
otV MEOROAH auTH YiveETal avTIANTITr Kalt n mapouaia
TUXOV O0TEOPUTWY OTO PAxlaio xefhog TNG KOTUANGY

H mAaylomAayia mpoBoAr} TG mMUEAOV yivetal Ue
10 (WO Ot MAayia KaTAakALon Kal Eival Xpriolun yia T
EKTIUNON TNG 00PULOIEPAC HOIPAC TNG OTTOVOUAIKNC
OTAANG WOTE va eival ekt N Slapopomoinon Twv
nabroswyv ¢ and tn Al Tétoleg mabnoelc sival n Si-
okoomovOUATida, n omovduhoapbpitida, N MEOROAN
ecooTTOVOUNIOL Siokou, KaBWE Kal N eKQUAICTIKN
0O0PUOIEPH OTEVWON, LE 1 XWPIC YEQUPWOEIC OTTOVEU-
Awv (O7-K1), n omoia cuxvd ouvéetal pe to 1dlaitepa
enwduvo olvdpopo NG Immoupidac.?

Ma T ocuppETPIKN Kothlioppaytaia mpoBoAn Tng
muélou pE Suvapiki WONnon Twv KeQalwv Tou
HNpPlaiov 0TI KOTUAEG TO (W0 ToMoBETE(Tal O UTTTIa
Béon, Ta yovata CUYKPATOUVTAl OE KAUYN KAl Ta pUn-
plaia pépovtal oxedov kdBeta mpog to Tpamédl. Xpn-
OloToIWVTAS E18IKA uTToOXALa (Elkoval 18), aokeital
eNapEIA amaywylkr dUvaun ota yovata, Pe TPOmo
WOTE Ol KEPANEC TWV pnplaiwv va wbouvtal péoa oTiq
KOTUAEC, ATTO TO OKTIVOYPA@N A TTOU AapBAveTtal amo-
KopiCovTal LETPROILA OTOIKEIQ Yl TNV EQAPUOYH TWV
aAPBPIKWV EMPAVEIWV Kal TNV TTAPOUGIa 00TEOPUTWV
OTNV KONOTNTA TNG KOTUANG. Mée tnv mpooAr autn
petpartal o Seiktng wdnong (Compression Index - Cl),
0 omoio¢ umooyietal and tov Adyo TN andotaong
HETAEY TOU YEWUETPIKOU KEVTPOU TNG KEPAAAG TOU
HNplaiou Kal Tou KEVTPOU KAUMUASTNTAG TNG avTIoTOL-
XNG KOTUANG, TTPOG TO PAKOC TNG AKTIVAG TNG KEPAANG
TOU pnplaiou. Juykekplpéva, dTav UTTAPXEL LAIKO OTO
BaBog TN KOTUANG Tou eummodilel TNV TEAEID EQApPO-
YN TNG HE TNV KEPOAAN, TO KEVTPO TNG TTPOROARG TNG
KEQANAC TOU LNPELaiou E TO KEVTPO KAUTTUAOTNTAG
NC KOTVANG Sev cuPTMTouV. To UANIKO QUTO AmOTENEL-
Tal gfte amd TovV UTIEPTPOPIKO GTPOYYVAO CUVEECHO,
YEYOVOG TTOU UTTOONAWVEL XaAapOTNTA TNG dpBpwong,



Ewéva 19. ZuyKpdtnorn Tou OKOAOU Yia GUp-
HeTpLKT) Kothtoppaxtaio TpoBoAr| TG TLENOU pe
Suvapikr e€wBnon Tev Kepalwy Tov unplaiov and
TIG KOTUAEG.

€fte amd 0oTEOPUTA, TTOU UMTOSNAWVOUV OCTEOAp-
Opitda. e wa guaooroyikn dpBpwon o Seiktng
wBnong loouTal Ye To pndév. o4

Ma ™ ouppeTpikn Kothoppayiaia mpofoin
NG MUéAov pe Suvapikn e§WOnon Twv Kepa-
AWV TOU pnplaiov amo Tig KOTUAEG TO (WO TO-
moBeTeltal éMw¢ Kal oTtnV TTPONYOUUEVN TIPOROAN,
ge Tn Slapopd ot avaueoca ota omiobia dkpa, Ta-
peuPdMeTal elOIKr) cuokeur (Eikova 19). H teleu-
Taia Aertovpyei W LTTOPGXAIO, UE OKOTIO TNV WwBNnon
TWV KEQGAADV TWV Pnplaiwy ektdC TNG KOTUANG, HE
KateBuvon TPOC Ta €€w, OTaV O £EETACTAC £Qap-
polel ota pnetaia Ama duvaun mpooaywynic. Me
™V POPRoAr autr petpdtal o Seiktng e€wBnong
(Distraction Index - DI), o omoiog ummoAoyileTal 6mw¢
Kal oTnv mponyoupevn mpoBoAr (Eikova 20). To ev-
POC TWV TIHWV Tou SelkTn e€WBNONG KupaiveTal amd
0 (TéAela epappoyr TwY apBPIKWV ETIPAVEIWY) EWG
1 (téhelo e€GpBpnua), BewpwVTag WS QUCIONOYIKEG
TI¢ TIpEC DI<0,3. Me Tov tpdmo autd umoloyiletat
QVTIKEIMEVIKA O BaBudg xahapdtnTag tne dpBpwaong
Tou (ox{ou. To peyAAo TIAEOVEKTNUA TNG TTPOROANG
QUTAC €lval OTI YTOPEl va EQAPUOCTE! Kal O TTOAY
vEapAd (Wa (4 unvwv), TapéxovTag MEWILA XPHOIUES
TANPOPOPIEC YIA TNV TTPOYVWON TOU VOCKUATOC Kal
Kat' emékTaon Tov BeparmeuTikd oxedlaoud. Maviweg,
OXETIKA WE TNV TPdyvwon agilel va avapepBel, ot
EVW N XaAdpwon Tou loxiou TpodIabEéTel o epEd-
vIon GEUTEPOYEVWV EKPUAICTIKWY AANOIWCEWY, N
ouXVOTNTA TouC SIAPEPEL PETAEY TwV OKVAWY S1d-
POPWV PUAWV. A TTAPAdelyua, ot OKUAOL TNG GUAAC
German Shepherd dog pe DI>0,3 éxouv mévte @o-
PEC TIEPIOOOTEPEC TMIBAVATNTEC AVATTTUENC OOTEOAP-
Bpitidag os oxéon Pe autoug Twv QLAWY Rottweiler
n Labrador pe tov (610 deiktn e€wBnong*#

> Zuotipara katara§ng tng Al

H avdykn yla mpwipn ektipnon tg Al, akopa kat
OTIC ATTIEC LOPYEC TNG, WOTE Va AneBoUv TTPOANTTTI-
KA LETPA KAl VA EQAPHOOTEL YEVETIKOC AMTOKAEICUOC,

odriynoe otnv avdmtuén Slaeopwy CUCTNUATWY
a&loAdynon g TNG LE BAoN Ta AKTIVOAOYIKA EUPHUA-
1a. AlEBVWIG, XpNnolWomolouvTal, KUPIwG, TECOEPA OL-
omuata aéloAdynong, Ta omoia TpoépxovTal and
TOUG TTAPAKATW POPE(C:

FCl (Fédération Cynologique Internationale),

BVA/KC  (British  Veterinary Association/The
Kennel Club),

= OFA (Orthopedic Foundation for Animals) (www.
offa.org) kat

= [lavemotApio MevwouABaviag twv HIOA (www.
pennhip.org).

To ocvotnua a&lohdynong tou FCI uoBetriBnke amd
TOUAGKI0TOV 80 XWPEC, OMWE N TIAEIOVOTNTA TwV Eu-
PWITATKWV XWPWV, HETAEL Twv omoiwv kat n EMada,
n Pwolia, kaBwg kat oplopéveg xwpeg ™ Notiou
AUEPIKNG Kal TNG Aclag. H emoTnovVIKn emTpom
tou FCl mpoteivel éva ovotnua Katdta&ng mevte
BaBpidwv (A-E), pe ™ Babuida A va avtioTolyel
0Tn QUOIOAOYIK dpBpwon kat Tnv E oe coPapou
Babuou duomiaocia (Mivakag 1). Ot okVAOL TPEMEL
va OKTIvoypagouvtal e NAKia 1-2 ETWV TIPOKEL-
pévou va ekTipunBel o Babudg tng duomhaociac. H
TIPOPBOA TIOU XPNOIUOTIOLE(Tal €ival N OUPUETPIKN
KoI\loppayxlaia TNG TTUEAOU HE Ta AKPA O€ €KTAON,
OTIWG auTr TEPLypAagnKe mapamdvw. H Babuolo-
ynon vivetat pe Baon tn «xepdtepn» anod TG SVo
apBPWOELG Kal Ol TTAPAKETPOL TTou aflohoyouvTal
efvat n ywvia Norberg, o BaBudg ume€apBpripatog
ToU Lox{ou, TO OXrHa Kat To TAXOG TOU UTTIoXOVOPLou
00TOU TNG MPOoBIAg poipag TNG KOTUANG, TO OXrHa
NG KEPAAKG Kal TOU auxéva Tou pnplaiou 0oTtou, To
OXrHa KL TO péyeBoG Tou TPOoBiou €€w XeiAoug TNG
KOTUANG (Eikdva 21), kaBwg kat Ta mbavd euprjpata
Seutepoyevolg ooteoapBpitidag ota onueia mpo-
opuong Tou apBpikoy BUAAKOU OTO pnptaio 00To.*

AuoTuxWe, N aéloAdynon we Bdon to cuoTNUA AUTO
Sev eival QVTIKEIEVIKY, KABWS LTTAPXEL TTOAD eYd-
AN amékAlon petay Twv aglohoyntwv. MNa autd tov
AOYO, O TIOMEC XWPeS, omwe n EABeTia, ot omoieg
aAPXIKA TO EiXaV VIOOETATEL XPNOIUOTIOIOUVTAL TTAEOV
SIAPOPEC TPOTTOTIOINTELC TOU, OTIWG Elval TO TTEPIO-
06TEPO «aplBpomoinuévo» clotnua tou Fluckiger
(Mivakac 2).%

To cvotnua aflohdynong g BVA/KC, to omoio
xpnotdomoleital otn Meydhn Bpetavia, otnv lphav-
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Ewova 20. O Seiktng e€wbnong
NG KEPAANG TOL Unplaiov amd
v KotOAn (Distraction Index -
DI) woo0tat pe Tov AOYo TG armod-
otaong (pmke ypapn - D) petald
TOU YEWHETPIKOV KEVTPOUL (KOK-
KLVI) KOUKK{Sa) TNG KEPAATG TOL
unptaiov (KOKKVOG KOKAOG) Kot
TOUL KEVTPOU (KiTpLvn KOUKKida)
KApImuAdTnTag TG KOTUANG (KitpL-
VoG KOKAOG), TTPOG TO HIKOG TNG
aKTivag NG KePpaAng Tov pnplaiov
(mpdotvn ypappn - R), Snhadn
DI=D/R. Ot petprioelg yivovtal oe
GUMHETPLKO KOALOppaXLOio aKTL-
VOYPAPN LA TNG TTVEAOL OKOAOU pE
Suvakr) e€mBnon Twv Kepalwv
TOL UNPLAioV ATTO TIG KOTVAEG.
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A Asev untapyouv suprjpara Sucmhaciag oiov

H ywvia Norberg sivai mepimou 105°.

H ke@aAr| Tou pnptaiou kat n KOTVAN €xouv amOAUTN EQAPUOYH.

- To mpoobio kal £€w XeNog TNE KOTUANG @aiveTal o€V Kal EAAPEE OTPOYYUAELEVO.

+ To KEVTIPO TNG KEQAANC TOU LINPLaiou BPIOKETAL EOWTEPIKA TOU paxlaiou XeAoUE TNG KOTUANC.

+ To peodpBplo didotnua tou oxiou eivat oTevod.

B  Ixed6v @uacioloyiko 1o)io

H ke@ar Tou pnptaiou kat n KOTuAN dev €xouv amdAUTN E@appoyr), ard n ywvia Norberg sivat mepimou 105°

H ke@ar Tou pnplaiou Kat n KOTUAN €xouv amoAUTN Epappoyr, aMA n ywvia Norberg eival pikpdtepn amd 105°.

C 'Hma Suomiacia oxiov

H ywvia Norberg eivai mepimou 100°.

H Ke@aAr Tou pnptaiou Kat n KOTUAN eV EXOLV KOAr EQAPUOYH.

« YTIAPXEL HIKPH EMITESWON TOU TTPOOBIoU Kal €W XEMOUG TNG KOTUANG.

Mmopei va umdpyouv oTolxela firmag ooteoapdpitidag oto mpdabio kal omioBlo XeIAOG TNG KOTUANG 1} TNV KEPAAT) KAl TOV AUXEVA TOU HnpLaiou.

D Mérpia Suomhacia ioxiou

+ YTTAPXEL EUPAVAC ENEWPN EQAPUOYAG UETAEY TNG KEPAANG TOU LNPELAIOU Kal TNG KOTUANG, KABWE Kat Urie€apBpnua TS KEQAANC.

H ywvia Norberg eivai Aiyo peyaiUtepn amd 90°.

Emmédwon tou mpoobiou kat €é€w XeiAoug TNG KOTUANG Ka/r) Tapoucia oTolkeiwv ooteoapOpitidac.

E Zofapn duomhaciaoyxiov

MNapouacia onuavTikwy aANOIWOEWY OTO ox(0, OTIWG e€APBPNUA 1 ELPaVESTATO UTIEEGPOPNHA.

H ywvia Norberg eival pikpdtepn amoé 90°.

.« Yaenc emmédwon Tou MEdoBiou Kal 6w XEMOUC TN KOTUANG.

+ TNapapdpewon TS KEQAAN S Tou Pnelaiou (OxrUa LavITapLov) Kal Tapousia oTolxelwv 00TeoapBpitidag.

Ewova 21. Ot avaTopke mepl-
OX£G TTOV EKTLHAOVTAL OTO CVUOTH A
a&loloynong tng duomhaciog Tov
woxiov katd OFA (1. TIpéabio é€w
TIPOPOAIKO XeiAOG TNG KOTUANG, 2.
Tpdabio xeihog tng KOTVANG, 3.
Kegpahn} tov unpaiov, 4. BoBpio
NG KEPOAT)G TOL pnpLaiov, 5.
Evtopr tng KotvAng, 6. OmicBio
Xeihog NG KOTOANG, 7. Paxtaio
Xeihog NG KoTOANG, 8. Oplo pe-
TaD NG KEPAAT|G Kot TOL XUXEVDL
Tou pnptaiov, 9. Tpoxavtrplog
B6bpog).

32

laTPIKA ZWwV ZuvTPOoPIAG

Sia, otnv Auotpahia kal otn Néa Znhavdia, Bacile-
Tal OE €VVEQ AKTIVONOYIKA KPITAPLA, Ta omoia aglo-
AoyouvTal amd TPEIC akTIVOASYoUC. Ta KpITHpla auTtd
elvat

H ywvia Norberg

O Babudc uneEapbpriuatog Tou loyiou

To mpdoBio Xehog TNG KOTUANG

To paylaio xeihog TNG KOTUANG

To mpdobio 6w MPOBOAIKS XEIAOC TNG KOTUANG
O B6BPOC TNC KOTUANC

To omioBio xefhog TNC KOTUANC

Ol e€00TWOEIC OTNV KEPAAK Kal OTOV auXéva

0 N O W

« Topog 5 « Tevyog 1+ 2016

TOU pnplaiou
9. O Babuodc mapapdpewong TS KEQANAS TOU Jn-

plaiou.
H a&lohdynon twv oxiwv yivetat o {Wa peyohUTe-
pa tou 1 étouc. H aktivoypagikr) mpoBoAn eivat n
OUMLETPIKY) KoNloppaylaia TnG TUEAOU e Ta AKpa
oe éktaon. Oha ta kpirrjpla Babuoioyouvtal o€ KAi-
paka amod 0 €wg 6, éktog amd To omiobio Xeihog TNG
KOTUANG, yla To omoio N péylotn Babuoidyia sivat 5.
Ot BaBuoroyieg amd 1o Sei kal To aploTePd 1oXio
TpooTiBevtal yia va SWoouV Tn cuVoAKr BaBpolo-
yia Twv 1oxiwv. Oco upnidTepn eival n Babuoroyia,
TG00 HEYONUTEPOG elval 0 BaBudg Tng BAABNC*

To ovoTtnua adlohdynong tou OFA, xpnolpomoleiTal
Kupiwe oTic HMA kat otov Kavadd. H aglohdynon yi-
VeTal amé TPEIC SIMWUATOUXOUS AKTIVOAOYOUC. Ma
va 60Bel moTomoinon &t 0 okVAog Sev MAPOUCIA-
Cel Al mpémel va eheyxOei o nAikia peyailtepn Twv
24 unvwv. QoTO00, Jia TTPOKATAPKTIKY a&lohdynon
UIopel va yivel Aiyo JETE TNV NAIKIA TWV 4 unvwv.
Onwg Kal e Ta mponyoUupEVa OUCTHUATA, N AKTIVO-
YPA®PIKr) TTPOBOAN N omoia xpnotdormoleital givat n
OUUMETPIKA KoNloppaxlaia TnG Muéhou Ue Ta dkpa
o€ éktaon. Idlaitepn Baputnta divetarl oTIC TapaKd-
TW AVATOUIKEG TIEpILoXEC (Eikdva 21):

Mp6obio €€w MEOROAIKO XEINOC TNC KOTUANG

1.

2. Mpdobio xeihog TN KOTUANG

3. Kepahr Tou unplaiou

4. BoBpio TNC KEPAANC Tou unplaiou
5. BEvtour TnNG KOTUANG
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Ixéon KK kat PXK. Mp6o6io kat €Ew Ynox6vdpio 0a16 Tngmpo- Mop@oloyia K Fpappun

et MeadapBpio Siaothpa xeilog TNGKOTUANG 0BG poipag TNGKOTUANG  Kat A Morgan s b
>105° KK: eowtepikd Tou Mapd\nAo atnv K Oparo K: opaipikn, Aeia Agv amelkovi-
PXK (>2 mm) A: aQUIC TIEPIYE- Cetal
YPAUHEVOG 0
MA: otevo
> 105° pe ehappws  KK: ecwteplkd Tou OptlovTio oo €Ew Oparo K: opaipikn Ouain
Sleupupévo MA PXK (1-2 mm) TETAPTNUOPLO TOU A: a0aC TIEPIYE- :
I YPAUMEVOG
< 105° pe otevo MA - MA: hiydtepo oTevo
>100° KK: oupmpoBaMetal  EAappwg amomia- Ehappw¢ mayupévo oty K: eAappw¢ armomia-  Tpappoeldng
e to PXK TUOPEVO, A €€6- €6w polpa, UETPIWC AEMTO  TUOUEVN eCootwon 1
oTWwon otV éow poipa A fimec efootbosc MM 2
MA: EAagppw¢ oTevoO
>90° KK: e€wtepikd Tou Metpiwg amomatu-  METpiwg Tayupévo otnv K: petpiwg amomhatu-  Meplyeypappé-
PXK (1-5 mm) OpéVO, Nia e660TW-  €6w Holpa, UETPIWG AeMTO  opévn vn e€6otwon
on, S apBpikr oTnV 0w poipa A ATeC £€00TAI0EIC Uéxpt 3 mm 3
i X em@davela
MA: uétpla otevo
> 80° KK: e€wtepikd Tou Y NUAVTIKA amomia- YNUaVTIKA Taxupévo otny — K: amom\atuouévn AvaAou
PXK (6-10 mm) TUOUEVO, LETPLEG £€w polpa, umopei va unv A: 510¢p6poU Baduoy TIEPYPAMHATOG
€O0TWOEIC amnelkoviCetal oTnV €0w £€00TWOEIC e€ootwon >3 4
. Hoipa, mm
MA: eupL
< 80° KK: e€wtepikd Tou Aev aneikovietal, Juyxéetal pe 1o €6w xehog  K: mapapopewpévn  MoAamAéG
PXK (>10 mm) ONUAVTIKA TAPAUOP-  TNG KOTUANG 1y eV eival A: TTOMaM\EC e€o- €€0OTWOELG 5
 e€4pOpnpa PWON NG KOTUANG EUPAVEC OTWOELC

KK: kévtpo Ke@ar¢ unptaiou, PXK: paxiaio xeihog koTuANng, MA: elpog peadpBplou SlaoTrpaTtog, K: KE@ar unplaiou, A: auxévag pnplaiou

6. OmioBio xelhog TNG KOTUANG HNVWV Kal AapBévovtal akTIvoypagruata os TPELG
7. Paxwaio xeihog TNG KOTUANG TIPOPONEC:
8. Oplo petady g KeQANAG Kal TOU auxéva Tou

0. CUPHETPIKY) KOWloppaxlaia TnG TuéAou LE Ta

1a{ou ] ,
Hne aKkpa o€ éktaon,

9. Tpoxavtrplog F60poc.
Ta SlayvwoTika kprpla ival o Babuog Tou ume- B, kooppayiaia TS MTUENoU e Suvapikr wOnon
€apBpruaTog Kal Ol EKPUAICTIKEG AAOIWOELS OTNV TWV KEQAADV TOU LNPIaiou OTIC KOTUAEC Kal
apBpwon Tou (oxiou. Me Bdon autd ta kpitripla, Ta
(Wwa katatdooovTal O EMTA KATNyopiec. ETol €xou-
HE OKUAOUC LIE:

Y. KOINloppaxiaia TG muéhou e duvapikr e€winon
TWV KEQPAAWV TOU Unplaiou amd TiG KOTUAEG,

a. QUOLONOYIKA LoX(a, HE KaTnyopleg «aploTa oxia» ME, ™ uédodo G,Um Q&O)\OYE}TG[ n qp@pwon TOL,)
(excellent), «kaha x> (good), «uETpla 1Oxia» (00U HE TTOIOTIKA KAL TTOOOTIKG OTOlXElG.HﬂOlOTlKﬂ
(fair), aélohdynon agpopd otn 6lon)\'oor] ™m¢ apepwonq

Kal oTnv evOeXOUEVN TIAPOUCIA EKPUAICTIKWY aA-

B. SuomhaoTikd 1ox(a, pe kKatnyopieg «Aimia SuoTAa-

ofa» (mild hip dysplasia), «pétpia duomiaocion

(moderate hip dysplasia), «coPapr| duomhaoia» ™ Garmedn shephants in=37290
(severe hip dysplasia) kal B E — = Goken meimever [n=4545) o
Vi = — 1..\,;.;;:';,. |-|:|rr_-u:u.- in=E2TH o 1,--H
Y' oplqm A| (border |ine h|p dysplasia)l Yla TnV OT[O{Q : | . menmas Hoibwets (ne 11911 J : o

TPOTEIVETAL EMMAVEKTIUNGN VOTEPA amd 6 prves |
Kal TENKKK KaTatagn OTIC KATNYopieC «UETpla i
1oxlo» 1y «ma ducmAaoiar.*

R f=

Ewéva 22. [Ti0avoTnTa
eppaviong ooteoapOpiti-
dag Tou toxiov oe NAikia
Avw TV 24 UNvoV oe oxE-
on pe Tov Seiktn e€dbnong
(DI) otnv nhikia TV 4

e —— UNVoV o€ 6KOHAOLG TECOA-
S il y - ¥ pwv (I)U)\d)V.M

To Penn-HIP (Pennsylvania Hip Improvement
Program) eivai éva clotnua aélohdynong tne Al, pe
10 ormoio Sev ekTipdTal povo o Babude ng Suomia-
olag, aMd cuyXPOVWE LETPATAL KAl EQUNVEVETAL N
XaAapoTNTA NS ApBpwong Tou toxiou. To cuoTnua T T
QUTO UMopEl va QapUOoTEl amd TNV nAia Twy 4
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NOIWOEWV Kal EKTILATAL LE TNV TTPOBOAR (). H
TIOOOTIKY aglohdynon mepNapBAavel T Létpn-
On TN EPAPLIOYNC TWV APOPIKWY ETTIPAVEIWY,
lE TOV UTToAOYIoUO Tou «Oeiktn wBnong» (Cl)
otnv meoBoAn (B), kal Tou Babuol xarapod-
™Tag TS ApBpwong, e ToV UTTOAOYICHO TOU
«&eiktn e€wBnong» (DI) atnv mpoBoAn (y). Me
ToV TPOTO AUTS, GTO CUOTNHA A&IoAOYNONG
Penn-HIP emixelpeitat o meploptopdg Tou umo-
KEIMEVIKOU TPOTIOU EKT{INONG TOU VOO ATOC,
0 omoio¢ ouvavtdatal ota dMa cuoTAPaTta,

TTPOTEVOVTAG €va TIO QVTIKEIYEVIKO Kal ava-
Aoyikd LovTéAo, To omoio Sivel éugpacn oTnv
TIPWIUN EKTUNCN TNG LEAOVTIKAC EPPAVIONG
ooteoapbpitidag, wote va umofondnbei n
EMAEKTIKA avamapaywyry, N mTEOANTTIKY Ola-
xelplon Twv (wwv, kaBWg Kal 0 evOEXOUEVOG
BepameuTikdg oxedlaopog (Eikdva 22).%

Katd ™ SlayvwoTikn diepevvnon tng Al Sev
€lval amapaitnTo va EQAPUOCTOUV ONEC Ol
TIAPAMAVW OTTEIKOVIOTIKEG TEXVIKEG, KOBOoOV

€XOVTAG O KAIVIKOC KTNVIATPOC umdyn Tou TN
OUVEIOPOPA TNG KABEIAC 0T Sidyvwaon NG
VOOOU, UTopEl, va emAEEeL ekelvn n omola e€u-
TINPETE KAAUTEPQ, PE BAon TNV eumelpia Tou
Kal Tov e€0TTAIOUG TToU SIABETEL Agv TTPETEL VA
Anopoveital 6Tt oe OAa ta otddla NG dlayvw-
OTIKAC TTPOCEYYIoNG TNG Al, ipémel va AauRd-
VETAl oBapd umoPn o SIAPOPETIKOG TPOTIOG
ek&NAWONC Kal Ta SIaPOPETIKA EVPAPATA TNG
vOooU avaioya Le Tnv NAIkia Tou {wou.
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Canine hip dysplasia.
Part |: Aetiopathogenesis &
diagnostic approach

> Abstract

Hip dysplasia in dogs is a multifactorial disease caused by hereditary and environmental
factors. Most commonly seen among very young giant and chondrodystrophic breeds,
Kyriazis A. it manifests as an abnormal development of the round ligament of the femoral head
that leads to coxofemoral joint instability and (sub)luxation. The disease presents as hind
limb lameness. In the young animal, this is due to pain caused by hyperextension of the
soft tissues of the hip joint, whereas in adults it is caused by osteoarthritis resulting from
the degenerative development of the disease. In addition to radiological examination,
diagnosis is based on clinical signs and specific clinical trials in both the awake animal
and the animal under deep sedation or/and general anaesthesia. Radiologic imaging
requires several views, and findings are evaluated according to the animal'’s age, stage
of disease and clinical signs. The need for early assessment of hip dysplasia resulted in
the establishment of different classification systems according to radiological findings.

L N e S o a5
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> Introduction

A very descriptive definition of hip dysplasia (HD) was given by Henricson et al. (1966):
“Hip dysplasia is a disease that stems from a varying degree of laxity of the hip joint,
permitting subluxation during early life, giving rise to varying degrees of shallow ac-

”

etabulum and flattening of the femoral head, finally inevitably leading to osteoarthritis”.

Numerous methods have been described for the diagnosis of HD in dogs, a large num-
ber of which may prove confusing for the clinical practitioner. This study aims to present
the aetiology and pathogenesis of HD, as well as the main diagnostic procedure.
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Exemplary Veterinary Practice The true cause of HD remains unclear. However, after 75 years of research, it is widely
;';'e';i:a?omki Y acceptable that HD reflects the interaction of multiple genes with environmental influ-
Greece ences, although the exact mechanism of the gene expression is still unknown.?
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At birth, the hip joints are normal and they are thought to continue normal develop-
ment if complete congruity between the femoral head and the acetabulum is main-
tained*>"® HD can be best considered as the result of the «duel» between the forces
applied to the hip during weight-bearing of the limb and the rapidity of cartilage devel-
. Dog opment to bone. This means that if the growing cartilage of the coxofemoral joint turns
- Dysplasia into a normal morphology bone before the effects of joint forces, dysplasia can probably
- Hip be avoided, otherwise HD is inevitable.'*!
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Two endogenous factors are suspected in the early
laxity of the coxofemoral joint. The first refers to the
abnormal production of collagen fibres in the artic-
ular capsule and the round ligament of the femur'®
and the second to the irregular endochondral ossi-
fication of the bones that constitute the coxofemo-
ral joint, which leads to contact incongruity of the
articular surface.'*

During development of the hip, the earliest dysplas-
tic joint changes are observed at 30 days of age and
are related to the round ligament of the femoral
head, which at this stage is primarily responsible for
maintaining hip joint stability. More specifically, an
oedematous ligament is observed, as well as torn
fibres and capillary haemorrhage at the tearing
sites. Increased volume of the ligament of the femo-
ral head and increased synovial fluid volume have
been considered the earliest findings of canine hip
dysplasia. In addition, during the first two weeks of
the animal’s life, the short round ligament begins to
lengthen. It has been suggested that in dysplastic
dogs, it is this excessive lengthening that permits
lateral subluxation of the adult hip joint>" It is also
known that there is more than one ossification cen-
tre in the acetabulum of a young animal, with that
of the dorsal rim normally detaining the junction of
the acetabulum with the iliac bone. In dogs with
HD, this delay is even longer.'

Certain environmental factors that do not cause the
disease but can affect its appearance and develop-
ment at varying degrees and can be modified by
the owner after an early indication of a veterinarian
include the following:

a) The body weight of the puppy and adult dog,
and mostly those breeds whose body weight
increases rapidly during the first months of the
animal’s life.?

b) Increased amounts of calcium and vitamin D
with food or nutrition supplements since they
cause the endochondral ossification process to
delay.WS,W,WS

c) Excessive exercise of the animal at a young age, as
well as it residing in places with slippery floors.2

As many authors suggest, the rapid increase of body
mass in large dog breeds is either genetically prede-
fined or due to excessive nutrition rich in high calo-
ries and ingredients which has a crucial effect on
the hip joint, thereby contributing to the premature
appearance of dysplasia which predisposes to more
severe development. On the contrary, a slower
growth rate provides the joint with the opportunity
to develop normally.™

From a bio-mechanical point of view, HD could be
attributed to the asynchronous growth between
the muscle mass and the skeleton which evolves
faster. In particular, inability or failure of the hip mus-
cles to obtain sufficient length, volume and func-

tionality in a time relative to skeleton development
will greatly affect hip stability, triggering a sequence
of events which will lead to dysplasia and osteo-
arthritis. Notably, the stability of the hip depends
greatly on muscle strength during motion, as well
as at standing position.'

The first radiographic signs of canine HD that can
be seen as early as at 7 weeks of age are subluxa-
tion of the femoral head and underdevelopment
of the craniodorsal acetabular rim. At this time, the
joint capsule is stretched but not otherwise struc-
turally altered, and the ligament of the femoral head
is lengthened >°

At the age of 2-3 months, the degree of subluxa-
tion increases and the joint capsule suffers further
stretching, thickness and inflammation. This inflam-
mation coexists with an increased production of
prostaglandins by the cells of the synovium, which
causes vasodilation in the articular capsule and
pain. The synovial fluid, produced by the cells of the
synovial membrane and extravasation of plasma, is
significantly increased in quantity, while its viscos-
ity is reduced because of greater plasma extravasa-
tion, which ultimately does not serve the lubrication
needs of the articular cartilage. The femoral head is
laterally displaced, and in more severe cases crani-
ally in relation to the acetabulum. The articular car-
tilage begins to erode and roughen, mainly on the
dorsal surface of the femoral head, especially at the
contact site with the rim of the acetabulum.?

In a healthy, congruent hip joint, forces during
weight-bearing are distributed across the entire
cartilaginous surface of the acetabulum and the vi-
cinity muscles, which helps to balance those forces.
On the contrary, the head of a dysplastic hip due
to subluxation is tangent only to a small part of the
dorsal acetabular rim, which receives much greater
forces than it can withstand. The latter results in
microfructures and progressive destruction of the
articular cartilage of the dorsal acetabular rim, in-
flammation of the coxofemoral joint and reactive
periarticular fibration, progressive deformation of
the articular surfaces, remodelling of the dorsal ac-
etabular rim, and osteophyte production. The con-
sequence of all the above is hip osteoarthritis.?!

> Diagnostic approach

HD may be suspected in a dog of any age belong-
ing to those breeds with increased predisposition
that presents with the symptoms described above.

A full history of the patient is initially obtained, in
addition to physical, orthopedic and neurological
examination, so as to limit the origin of the clinical
symptoms to the hip joint and exclude other ortho-
pedic or neurologic conditions that may present in
a similar way to HD. Several dog breeds that devel-
op HD, are considerably predisposed to hind limb

Canine hip dysplasia
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Figure 1. Graph of pain

intensity variance in HD (blue
line) in relation to the dog’s age.
Red lines correspond to pain
threshold of three dogs. When the
curve on pain intensity is below
the pain threshold of each animal,
the disease is subclinical.
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lameness of different aetiology. These pathologic
conditions need to be recognised and differenti-
ated from HD in order to avoid misdiagnosis and
possible unsuccessful treatment. This is of particular
importance in the case of coexistent HD that is not
responsible for hind limb lameness. With the excep-
tion of injury, other causes in young dogs include
patella luxation, panosteitis, aseptic necrosis of the
femoral head, osteochondritis and on rare occa-
sions, hypertrophic osteodystrophy, while in adult
animals, causative factors are cranial cruciate liga-
ment rupture, patella luxation, degenerative lum-
bosacral stenosis, discospondylitis, intervertebral
disc protrusion, polyarthritis and bone tumours >20%2

Almost all diagnostic methods used for humans
have also been applied to dogs: arthrography, ar-
throscopy, ultrasonography, thermography, scintig-
raphy, and in special cases, computed tomography
and magnetic resonance imaging. Nevertheless,
complete physical and radiological examination of
the hips, are usually sufficient for the confirmation
of the disease.”®

> Epidemiology

Theoretically HD can be presented in dogs of any
breed, although those mostly affected are large and
giant breeds, as well as chondrodystrophic breeds
regardless of their size. Consequently, according to
the OFA (Orthopedic Foundation for Animals) da-
tabase (www.offa.org), dogs belonging to breeds
such as Newfoundland, Saint Bernard, Old Eng-
lish sheepdog, Rottweiler, German Shepherd Dog,
Samoyed, Golden Retriever, Alaskan Malamute,
Labrador Retriever, and also Pug, have the highest
incidence of the disease.

> History - Clinical presentation

The clinical symptoms of HD vary and are charac-
terised as ranging from mild discomfort to severe
acute or chronic pain. The disease evolves progres-
sively?* and clinical manifestation differs in regard
to the dog’s age. Two age groups can be identified:
young (4-16 months) and adult (>16 months).

Regarding young dogs, clinical symptoms most of-
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ten appear at 4-12 months of age; they occur sud-
denly and are characterised by unilateral or bilateral
hind limb lameness. The animals exhibit difficulty
in rising; they prefer to sit and are reluctant to run,
jump, climb up and down stairs and even walk,
while in general they resent any motor activity. Their
gait is of shorter width, while at faster gait, especially
when running and climbing stairs, they move both
hind limbs simultaneously (bunny-hopping). Dys-
plastic dogs show hind limb stiffness after a long
period of inactivity or when inactivity is followed
by a copious activity.? The aforementioned clinical
presentation is attributed to pain, which is mainly
caused by the changes occurring to the anatomical
features of the hip joint region due to extreme laxity
of the joint, as well as the abnormal motility of the
subluxated femoral head.?

Some affected puppies may never exhibit any clini-
cal symptoms and the disease could remain sub-
clinical, taking into consideration that in such cases
pain severity does not surpass the pain threshold
(Figure 1). On the other hand, other puppies exhibit
notably severe pain symptoms, which in many cases
disappear within the following months; hence, by
the age of 12-15 months, the puppies are relatively
asymptomatic, probably because of reactive periar-
ticular fibration which seems to stabilize the joint. In
the rest of the animals, pain not only remains, but
progressively worsens and accompanies them in
the second year of their lives. >

As concerns the adult group which constitutes the
second phase of the disease, symptoms may appear
at any age. Onset is mostly progressive and rarely
sudden. The occurring symptomatology is similar to
that of hip osteoarthritis.?

> Clinical examination

Visual inspection should be performed in the stand-
ing as well as the moving position. In standing
position, dogs with severe HD display permanent
subluxation of the femoral heads resulting in pro-
trusion of the greater trochanters dorsally and lat-
erally. Subluxation may also make the dog appear
lower and wider at the hind end, which tends to
become exaggerated in the case of muscle atrophy.
Thus, at inspection of the animal from behind, the
pelvis region seems more «squared» (Figure 2).>
Depending on the stage of the disease, affected ani-
mals may exhibit a wide or narrow hind-end stance
(Figure 3). At first, the animals have a wide hind-end
stance (limb abduction) in trying to maintain the
femoral heads in the cavity of each acetabulum. As
time passes and subluxation aggravates, the femo-
ral head is increasingly supported by the thickened
articular capsule, rather than the acetabulum. As a
result, abduction of the limbs is reduced since due
to subluxation, the strong and painful contraction of
the adductor muscles, and especially the pectineus,
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Figure 3. Narrow (left)
and wide (right) hind-end
stance of a dysplastic dog,

Figure 2. The pelvis of the dysplastic dog (right)
is squarer in comparison to the healthy dog, at
inspection from behind.”

triggers forces that act on the already inflamed and
stretched articular capsule. Thus, the animal adopts
narrow-end stance (limb adduction) in order to re-
duce the intensity of pain.?’

When the gait of a dysplastic dog is observed, a
swing of the caudal body part may be noted, per-
haps because the animal attempts to reduce the
pain by shortening its gait. The hind limbs seem
stiff, while the stifle and tarsus are relatively extend-
ed, probably due to the animal's attempt to shift its
weight onto the front limbs. The «bunny hopping»
gait is a recurring symptom of HD and indicates the
animal’s attempt to reduce the pain, since in order
to move its body forward, the forces acting on the
hips during weight-bearing are evenly distributed
in both hind limbs.2

Palpation of the hind limbs and especially the hips
should be performed in two phases: the first on an
awake animal and the second under sedation or
preferably under general anaesthesia. In the first
phase, which in the case of large breed dogs should
be performed on the floor, muscle atrophy of the
hind limbs is first assessed, followed by passive

movements of flexion, extension, external rotation
and abduction of the hips to test for crepitation and
pain which become more obvious at extension of
the joint, as well as to assess the range of motion
of the coxofemoral joint which clearly decreases in
animals with HD. In the second phase, specific semi-
quantitative palpation manoeuvres are performed,
namely the Ortolani test and the calculation of the
angle of Ortolani and Barlow sign, as well as the
Bardens test, which give very useful information
concerning hip laxity in young animals.®®='

In order to perform the Ortolani test, the animal is
placed in lateral recumbency (some prefer dorsal
recumbency), with the limb to be examined fac-
ing upwards. For examination of the right hip, the
examiner stands behind the animal and brings the
right hind limb parallel to the examination table and
perpendicular to the sagittal plane of the animal
(spine). Using the right hand, the examiner holds
the distal aspect of the stifle, while the palm of the
left hand is placed on the dorsal side of the pelvis
and spine to provide stabilization. The first part of
the manoeuvre requires the limb in adduction; us-
ing the right hand, the examiner places medium
force on the stifle joint directed through the femur
toward the dorsum of the dog, while the other hand
resists in order to avoid animal displacement. This
force causes dorsal subluxation of the femoral head
in dogs with hip laxity. (Figure 4a).?

For the second part of the Ortolani manoeuvre, the
hip is gradually abducted, maintaining the inten-

grade of the hip.”

Figure 4. The Ortolani
manoeuvre for HD evaluation.
Accomplishment (A) and
reduction (B) of femoral head
subluxation.?
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Figure 5. The Bardens
manoeuvre for HD evaluation.?”
The arrow points to upward
dislocation of the great trochanter.

Figure 6. Dog positioning for
ventrodorsal radiograph of the
pelvis with the limbs extended.
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sity of the force initially applied to the stifle, until
a characteristic “click” is heard and/or palpated as
abrupt reduction of the hip occurs. This sound is
interpreted as the positive Ortolani sign and sug-
gests hip laxity (Figure 4b). At the moment of sound
perception, the angle between the femur and the
horizontal plane is defined as subluxation reduction
angle. It is calculated with a goniometer or more
easily with a “smart” mobile phone and the ap-
propriate programme, such as the free application
iHandy Level (iHandySoft Inc). Subsequently, the
hip is gradually adducted anew while also main-
taining unabated the intensity of the initial force
on the stifle until subluxation is caused again. This
position is characterised as the Barlow sign and the
angle between the femur and the horizontal plane
is defined as the angle of subluxation and is likewise
calculated 22230

The Bardens manoeuvre is performed with the ani-
mal and examiner in the same position as the previ-
ous procedure. Using the right hand, the examiner
holds the femoral diaphysis and applies force per-
pendicular to the sagittal plane and upwards, while
the palm of the free hand is placed on the major tro-
chanter of the same side. Major trochanter displace-
ment upwards greater than 6 mm is interpreted as
abnormal and suggests laxity of the coxofemoral
joint. (Figure 5).3132

In adult animals with HD, the result of the aforemen-
tioned tests is rarely positive, mainly due to periar-
ticular fibrosis, remodelling of the dorsal acetabular
rim, or the presence of a shallow acetabulum. More-
over, in cases of already existing subluxation due to
HD, the results of these manoeuvres are negative.

Although a positive Ortolani sign indicates laxity of
the coxofemoral joint, it does not always prejudge

-
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the future clinical signs of osteoarthritis, especially
when the subluxation reduction angle is small
(<20°). On the contrary, absence of the Ortolani sign
does not guarantee that those animals will have
normal hips during their life; in fact, they may have
already developed osteoarthritic changes. Conse-
quently, these subjective manoeuvres should be
considered in relation to the results of the general
examination and mainly radiographs, before final
diagnosis and therapeutic plan is established.?

> Radiographic examination

Radiographic examination is a very important part
of the diagnostic approach of HD in dogs and is per-
formed with the animal under general anaesthesia.
Radiographic findings are assessed according to the
animal’s age, stage of the disease, clinical signs, and
also the experience of the examiner. Various radio-
graphic views are used, each of which has its advan-
tages and disadvantages:

a) Ventrodorsal hip-extended radiograph of pelvis
b) Frog leg ventrodorsal radiograph of pelvis

) Dorsoventral projection of the dorsal acetabular
rim

d) Lateral projection of the pelvis

e) Compression ventrodorsal radiograph of the pel-
Vis

f) Distraction ventrodorsal radiograph of the pelvis

Proper animal positioning is essential during all of
the aforementioned projections, in order to avoid
false conclusions during evaluation of the radio-
graphs.

The ventrodorsal hip-extended radiograph of
pelvis requires the animal to be placed in dorsal re-
cumbency and held in that position with the use of
sand bags or a special V-shaped device. Hind limbs
are held by the tarsus and pulled caudally, while fe-
murs are held parallel to each other and the spine,
and slightly rotated inward until the patella projects
medially in the trochlea (Figure 6). The pulling force
applied for hind limb extension is determined by
the ability of muscles to stretch. The most distal to
the tarsus part of the hind limb should be 5-7.5 cm
far from the table for small dog breeds and 10-12.5
cm for large breeds. The projected area should in-
clude the area formed by the iliac wings down to
the stifle joint. The x-ray beam should be centred on
the middle point of the straight line between the
hips. However, providing positioning of the animal
is appropriate, depiction of abnormalities in HD
is not significantly affected if the beam is centred
more forward or backward.?®

For a radiograph to be considered as correct dur-
ing imaging of the hips, there needs to be adequate



inward rotation of the hind limbs, the pelvis should not
be rotated while at the same time, the distal part of the
limbs should have the proper distance from the table
(Figure 7). More specifically, if the legs are not properly
rotated inwards, the angle formed by the two straight
lines running through the middle level of the diaphysis
and the femoral neck (anatomical axis) projects more
obtuse and the limb appears valgus. This false position
incorrectly suggests that the concave of the acetabu-
lum contains a larger part of the femoral head, which
fictitiously appears greater as the distance between the
patella and the median projection line of the femur at
the level of the trochlea increases.?® Rotation of the pel-
vis is indicated by the asymmetric projection of its two
halves. In particular, the obturator foramen width, the
shape of the iliac crest and the distance between the
transverse process of the last lumbar vertebrae and the
cranial rim of the iliac crest all differ between the two
pelvic halves. Moreover, the sacroiliac joints are asym-
metric, the penile bone does not project in a central po-
sition and finally, if the straight line between the projec-
tional image of the spinal processes of the lumbar and
sacral vertebrae is extended caudally, it does not cross
the pubic symphysis. The obturator foramen width and
the iliac crest shape are of greater importance when
checking symmetry of the pelvis. In the case of asym-
metry, the part of the pelvis where the obturator fora-
men seems wider and the iliac crest thinner has been
elevated and turned towards the x-ray beam.”* As a
result of this asymmetry, the acetabulum on this side
appears normally shaped and deep, incorrectly cover-
ing a greater part of the femoral head,® as opposed to
the acetabulum of the other side which appears more
shallow.?

The process of evaluation and assessment of this projec-
tion and the kind of radiological findings differ, depend-
ing on the animal’s age. Consequently, this projection
is used in adult animals to estimate hip osteoarthritis,
whereas in those that are young and in whom osteoar-
thritis lesions have not yet been established, it is used
to estimate hip joint laxity.>** In fact, the latter is esti-
mated by the degree of coverage of the femoral head
by the projection of the acetabulum, in which case the
distance between the centre of the femoral head and
the dorsal acetabular rim is calculated (Figure 8). Nor-
mally, the centre of the femoral head should be located
medially to the dorsal acetabular rim and should be at
least 50% covered by the acetabulum. Smaller quantum
of coverage equals a loose joint.*

For each hip, the Norberg angle (NA) is formed by the
straight line between the two femoral heads and the
line drawn from the centre of each head to the crani-
al rim of the ipsilateral acetabulum (Figure 9). Normal
hips are considered those where the Norberg angle is
greater than 105°, although in some chondrodystrophic
breeds this angle is generally smaller®” This angle is
of little diagnostic value in animals younger than five
months because the radiolucent cartilage of the dorsal
acetabular rim in such animals has not yet been ossified,
which could lead to a false calculation.®

Canine hip dysplasia D

Figure 7. Normal

radiograph of the hips of a

dog at ventrodorsal projection

of the pelvis with the limbs
extended.

Figure 8. The distance
(yellow arrow) of the
femoral head centre (red
dot) from the projection of
the dorsal acetabular rim, in
a ventrodorsal radiograph
of the pelvis with the limbs
extended.

Figure 9. Norberg angles

in a ventrodorsal radiograph
of the pelvis with the limbs
extended.
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Figure 10. Morgan line (white
arrows) of a dog with HD in a

ventrodorsal radiograph of the
pelvis with the limbs extended.

Figure 11. Peripheral
osteophyte on the femoral head
(white arrows) of a dog with HD,
in a ventrodorsal radiograph of

the pelvis with the limbs extended.

No alteration is observed in the
left image, while in the following
its intensity is gradually increased
and maximizes in the right image
2.

Figure 12. New bone formation
(red arrow) on the cranial
acetabular corner (double rim) in
a dog with HD, in a ventrodorsal
radiograph of the pelvis with the
limbs extended.
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With regard to mainly mature animals, apart from
the aforementioned calculations with which the
stability of the hip is estimated in combination with
the development of the dorsal acetabular rim, sec-
ondary degenerative changes observed in the ace-
tabulum, as well as the head and neck of the femur,
are also of interest:

a) The Morgan line (caudolateral curvilinear osteo-

=z

phyte — CCO) is a well-defined linear density at
the caudolateral surface of of the femoral neck,
indicating osteophyte development at this po-
sition (Figure 10). The Morgan line is a constant
radiographic finding in unstable hips caused by
bone stimulation in the places where the syno-
vial bursa adheres due to increased motility of
the dorsal part of the femur.

The circumferential femoral head osteophyte
(CFHO) denotes osteophyte development at the
articular margin of the femoral head and appears
as a radiopaque (white) line that may or may not
extend completely around the femoral head
(Figure 11).2

) In an unstable joint, the craniolateral rim (cranial
angle) of the acetabulum bears more weight as
a result of which new bone tissue is formatted
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giving the impression of a double rim (Figure 12).
This finding is early evidence of osteoarthritis.

d) The subchondral bone of the cranial part of the

e

N

acetabulum normally appears as a curve with
normally increasing density since the pressure
placed on it by the femoral head is evenly dis-
tributed during weight-bearing of the limb. In
the case of a loose hip with femoral head sublux-
ation, the pressure applied to the subchondral
bone is greater and unevenly distributed, result-
ing in a further increase in radiopacity and loss
of its consistency (Figure 13). This variable is of
great diagnostic value, even when the midjoint
space is narrow.”

Periarticular osteophyte formation as degenera-
tive disease evolves.

f) Changes in the morphology of the anatomical

features of the area. The acetabulum, in particu-

Figure 13. Increased radiopacity of the subcortical
bone in the cranial acetabulum (red arrow) in a dog
with HD, in a ventrodorsal radiograph of the pelvis
with the limbs extended.



lar, becomes shallow and its semicircular shape
appears rather semi-elliptical. The femoral head
loses its spherical shape, becomes broader and
sometimes resembles a mushroom. At the same
time, the borders between femoral head and
neck become more vague. The latter thicken
due to new bone formation, while the angle of
its sagittal axis to the anatomical femoral axis
changes (Figure 14).2%

For the frog leg ventrodorsal radiograph of pel-
vis, the animal’s position is the same as the previous
one, with the difference that the hips are abduct-
ed in such a way that the femurs are perpendicu-
lar to the spine, while the other joints of the hind
limbs rest in their normal position without being
held (Figure 15). Several degenerative changes are
evaluated with this projection and mainly include
the presence of osteophytes and/or hypertrophic
round ligament of the femur in the acetabular cav-
ity. In the presence of these tissues, total coverage
of the femoral head by the acetabulum is prevented
as confirmed by the increase in distance between
them‘27,38

The dorsoventral projection of the dorsal ace-
tabular rim is performed with the animal in sternal
recumbency and the hind limbs are pulled cranially
and in contact with the lateral thoracic wall of the
same side (Figure 16). This projection is useful for
the calculation of the slope of the dorsal acetabular
rim (DAR). In normal animals, the dorsal acetabular
rim is clearly outlined, forming an acute angle. The
angle formed by the straight line from the intrarticu-
lar part of the dorsal acetabular rim to the sagittal
axis of the pelvis and the vertical line on the point
the previous lines meet is defined as the dorsal ac-
etabular rim slope and should normally be less than
7.5° (Figure 17). In animals with HD, the projection of
the angle of the dorsal acetabular rim is obtuse and
rounded due to deterioration, and the slope may
even exceed 20°. It should be mentioned that with
this projection, the presence of osteophytes on the
dorsal acetabular rim may be observed.”

For the lateral projection of the pelvis, the ani-
mal is lain on its side. This facilitates assessment
of the lumbosacral part of the spine, and enables
differentiation of HD from other diseases, such as
discospondylitis, spondyloarthritis and disk pro-
lapse, as well as deteriorative lumbosacral stenosis
with or without vertebrae bridging (L7-CX1), which
is often related to the rather painful cauda equina
syndrome.?’

The compression ventrodorsal radiograph of
the pelvis requires the animal to be positioned in
dorsal recumbency, the stifles flexed and the femurs
almost perpendicular to the table. With the use of
special levers (Figure 18), mild adduction force is
applied to the stifles, so as to push each femoral
head into the respective acetabulum. Measurable
variables are obtained by this radiograph as con-

Canine hip dysplasia

Figure 14. Secondary hip
osteoarthritis due to dysplasia in
a dog in ventrodorsal radiograph
of the pelvis with the limbs
extended. Thickening of the
femoral neck is observed. Due to
new bone formation the junction
of femoral head and neck is
indistinct.

Figure 15. Dog positioning for
ventrodorsal projection of the
pelvis with the hips in abduction
and hind limbs in neutral position
(frog-legged).*®

Figure 16. Dog positioning for
dorsoventral projection of the
dorsal acetabular rim.
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Figure 17. The slope of the
dorsal acetabular rim (DAR) in
ventrodorsal radiograph of the
dorsal acetabular rim.

Figure 18. Dog positioning
for compression ventrodorsal
radiograph of the pelvis.

Figure 19. Dog positioning
for distraction ventrodorsal
radiograph of the pelvis.

cerns the contact of the articular surfaces and the
presence of osteophytes in the acetabulum cav-
ity. The Compression Index (Cl) is measured with
this projection and is calculated by the ratio of the
distance between the geometrical centre of the
femoral head and the curving centre of the respec-
tive acetabulum to the length of the femoral head
radius. More specifically, if there is material in the
acetabulum preventing perfect contact with the
femoral head, the projectional centre of the femo-
ral head with the curving centre of the acetabulum
does not coincide. This material consists of either
hypertrophic round ligament implying joint laxity,
or osteophytes indicating osteoarthritis. In a normal
joint, the compression index equals zero. 4

The distraction ventrodorsal radiograph of the
pelvis is performed with the animal positioned
in the same way as previous, with the difference
that a special device is placed between the hind
limbs (Figure 19). This works like a lever, pulling the
femoral head out of the acetabulum in an outward
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direction, while the examiner applies mild adduc-
tion force to the stifles. The Distraction Index (DI) is
calculated with this projection, which is calculated
in the same way as the the previous projection
(Figure 20). The range of the distraction index var-
ies between 0 (perfect contact of the articular sur-
faces) and 1 (perfect luxation), while values DI<0.3
are considered physiological. In this way, the laxity
grade of the hip can be objectively calculated. The
greatest advantage of this method is the fact that
it can be performed early in very young animals (4
months of age), and provide useful information in
terms of prognosis and consequential therapeutic
plan. However, as far as prognosis is concerned, it
should be mentioned that although hip laxity pre-
disposes to secondary deterioration, the frequency
differs between the several dog breeds. For exam-
ple, for German Shepherd Dogs with DI >0.3, the
chances of developing osteoarthritis are five times
greater than those that apply to Rottweiler or Lab-
rador breeds with the same distraction index.23#

> Classification systems of HD

The need for early HD diagnosis even in its milder
forms, which will allow precautionary measures to
be taken and assist selective breeding, has led to
the development of several classification systems
based on radiographic findings. Mainly four systems
are internationally used, as provided by the follow-
ing institutions:

FCl (Fédération Cynologique Internationale),
BVA/KC (British Veterinary Association/The Ken-
nel Club),

= OFA (Orthopedic Foundation for Animals) (www.
offa.org) and

® Pennsylvania University of the USA (www.pen-

Figure 20. Distraction index (DI) of the femoral
head from the acetabulum equals the ratio of the
distance (blue line — D) between the geometrical
centre (red dot) of the femoral head (red circle) and
the curving centre (yellow dot) of the acetabulum
(yellow circle), to the radius length of the femoral
head (green line — R), i.e. DI=D/R. DI is calculated
in distraction ventrodorsal radiograph of the pelvis.
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A No signs of Hip Dysplasia
- The Norberg angle is about 105°.

- The femoral head and the acetabulum are congruent.

+ The craniolateral acetabular rim appears sharp and slightly rounded.
- The femoral head center is located medially to the dorsal acetabular rim.

+ The joint space is narrow and even.

B Near normal hip joints

- The femoral head and the acetabulum are slightly incongruent and the Norberg angle is about 105°.

or

+ The femoral head and the acetabulum are congruent and the Norberg angle is less than 105°.

C Mild hip dysplasia
The Norberg angle is about 100°.

- The femoral head and the acetabulum are incongruent.
- There is slight flattening of the craniolateral acetabular rim.
- No more than slight signs of osteoarthrosis on the cranial, caudal, or dorsal acetabular edge or on the femoral head and neck may be present.

D Moderate hip dysplasia

- There is obvious incongruity between the femoral head and the acetabulum with subluxation.

- The Norberg angle is slightly more than 90°.

Flattening of the craniolateral rim and/or osteoarthrotic signs are present.

E Severe hip dysplasia

Marked dysplastic changes of the hip joints, such as luxation or distinct subluxation are present.

- The Norberg angle is less than 90°.

- Obvious flattening of the cranial acetabular edge is observed.
Deformation of the femoral head (mushroom shaped, flattening) or other signs of osteoarthrosis are noted.

nhip.org).

The FCl evaluation system has been adopted by at
least 80 countries that include the majority of Eu-
ropean countries, among which are Greece and
Russia, as well as some South American and Asian
countries. The scientific committee of FCI proposes
a five-grade scoring system ranging from A which
reflects a normal hip joint to E indicating severe
hip dysplasia (Table 1). Radiographs of the dogs
should be made at the age of 1-2 years in order to
evaluate the dysplasia grade. The projection used is
the ventrodorsal projection of the pelvis with the
hind limbs extended, as described above. Scoring
is based on the “worse” of the two joints and the
variables evaluated include the Norberg angle, sub-
luxation degree of the hip, shape and thickness of
the subcortical bone of the cranial acetabulum and
femoral neck, shape and size of the craniolateral ac-
etabular rim (Figure 21), and possible evidence of
secondary osteoarthritis of the femur in the region
where the synovial membrane anchors.*

Unfortunately, evaluation according to this system is
not objective because of the high variation between
evaluators. This is the reason why many countries
like Switzerland, which had first adopted this system,
now use several modifications such as the more
“gquantitative” system of Fluckinger (Table 2)#

The BVA/KC system, which is adopted in Great Brit-
ain, Ireland, Australia and New Zealand, is based on
nine radiographic criteria evaluated by three radi-
ologists:

The Norberg angle

The subluxation grade of the hip

The cranial acetabular rim

The dorsal acetabular rim

The craniolateral acetabular rim projection

The acetabular fossa

The caudal acetabular rim

Exostoses on the femoral head and neck

The recontouring of the femoral head
Evalua‘uon of the hips is performed in animals older
than one year of age. The radiograph used is the
ventrodorsal projection of the pelvis with the limbs
extended. All the criteria are scored on a scale of
0 and 6, apart from the caudal acetabular rim for
which the highest score is 5. The score of the right
and left hip are added together in order to obtain

©ONO VA W =
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Figure 21. The anatomical
regions calculated in the

OFA classification system (1.
Craniolateral acetabular rim,
2. Cranial acetabular margin,
3. Femoral head, 4. Fovea
capitus 5. Acetabular noch, 6.
Caudal acetabular rim, 7. Dorsal
acetabular margin, 8. Junction
of femoral head and neck, 9.
Trochanteric fossa)
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Norberg angle

>105°

> 105° but JS wid-
ened slightly  or

< 105° but narrow JS

>100°

>90°

> 80°

< 80°

Relation of FHC and DAR.
Width of Joint Space

FHC: medial to DAR (>2
mm)

JS: narrow

FHC: medial to DAR (1-2
mm)

JS: minimally divergent

FHC: super-imposed on
DAR

JS: Slightly divergent

FHC: lateral to DAR (1-5
mm)

JS: moderate divergent

FHC: lateral to DAR (6-10
mm)

JS: markedly divergent

FHC: lateral to DAR (>10
mm) or

Luxation

Craniolateral
acetabular rim

Parallel to H

Horizontal on
lateral quadrant

Slightly flat-
tened, or mild
exostosis

Moderately flat-
tened, mild ex-
ostosis, two-part
surface

Markedly flat-
tened, moderate
exostosis

DAR absent, ac-
etabulum mark-
edly deformed

Cranial Subchondral
Acetabular Bone

Fine, even

Even

Slightly thickened lat-
erally, slightly reduced
medially

Moderately thickened
laterally, moderately
reduced medially

Markedly thickened
laterally, may not be
present medially

Blending with lateral
pelvic rim or absent

H and N morphol-

Morgan line HD scorin

ogy ) g
H: round, smooth Not visible
N: well demarcated 0
H: round Edged shoulder on
N: poorly demar- view with stifles ab-

i i dri ducted note: smooth 1
cated (cylindrical)

bump not scored

H: slightly flattened  Fine linear spur (up
N: mild exostosis to 1 mm wide) >
H: moderately flat- ~ Well defined spur (up
tened to 3 mm wide)
N: mild exostosis 3
H: moderately flat- ~ Broad irregular spur
tened (>3 mm wide)
A: moderate exos- 4
tosis
H: severely de- Spur incorporated in
formed or superimposed by 5

N: massive exostosis

FHC: femoral head centre, DAR: dorsal acetabular rim, JS: joint space, H: femoral head, N: femoral neck

general exostosis

Figure 22. The chances of a dog
older than 24 months to develop
osteoarthritis, in relation to the
distraction index (DI) at 4 months
of age in dogs of four different
breeds.*
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the total hip score. The higher the score, the worse
the condition of the hips.*

The OFA classification system is mainly used in the
USA and Canada. Evaluation is performed by three
radiology diplomates. The dog should be older than
24 months in order to be examined and receive
certification that no HD is present. Nevertheless, a
prime evaluation can be performed right after four
months of age. Similar to previous systems, the pro-
jection used is the ventrodorsal projection of the
pelvis with the limbs extended. Special interest is
paid to the following anatomical regions (Figure 21):

1. Craniolateral acetabular rim
2. Cranial acetabular margin
3. Femoral head (hip ball)
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4. Fovea capitus (normal flattened area on hip ball)
5. Acetabular noch

6. Caudal acetabular rim

7. Dorsal acetabular margin

8. Junction of femoral head and neck

9. Trochanteric fossa

The diagnostic criteria are the subluxation grade
and degenerative changes of the coxofemoral joint.
Based on these criteria, the animals are classified
into seven categories and display the following:

a) Normal hips: excellent, good and fair hip catego-
ries

b) Dysplastic hips: mild hip dysplasia, moderate hip
dysplasia and severe hip dysplasia categories

) Border line hip dysplasia: evaluation is repeated
after six months to be finally categorised as
moderate or mild hip dysplasia.*®

Penn-HIP (Pennsylvania Hip Improvement Pro-
gram) is a HD evaluation system, with the use of
which both the dysplasia grade and laxity grade
of the coxofemoral joint are assessed. This system
can be used as early as at four months of age, while
three different radiographic projections are used:

a) Ventrodorsal hip-extended radiograph of pelvis

b) Compression ventrodorsal radiograph of the pel-
Vis



¢) Distraction ventrodorsal radiograph of the
pelvis

The coxofemoral joint is evaluated according
to qualitative and quantitative data. Qualita-
tive evaluation is related to the shape of the
joint and the possible presence of deteriora-
tive changes and is assessed with projection
(a). Qualitative evaluation involves calculation
of the compression index (Cl) at projection (b)

and the laxity grade of the joint with calcula-
tion of distraction index (DI) at projection (c).
As a result, subjective evaluation of other sys-
tems can be limited with the use of Penn/HIP,
which provides a more objective and propor-
tional model and emphasizes the early evalu-
ation of future osteoarthritis appearance in
order to assist selective breeding, precaution
in animal management, and possible plan-
ning of therapy (Figure 22).%

Canine hip dysplasia

It is not necessary to perform all the afore-
mentioned imaging techniques during the
process of HD diagnosis. If the practitioner is
aware of the diagnostic value of each, the ap-
propriate modality can be chosen according
to his experience and availability of equip-
ment. Whatever the situation, the differences
in disease expression and findings in relation
to the animal’s age should not be neglected.
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26-27 September 2016, Singapore

5. 41 World Animal Veterinary Association Con-
gress (WSAVA)
27-30 September 2016, Cartagena, Colombia

6. European Veterinary Students’ Seminar 2016
(IVSA)
6-9 October 2016, Faculty of Veterinary Medicine, Utre-

cht University, the Netherlands

7. Ainpepida KAivikig Aipatoloyiag (EA.E.K.Z.X.)

1 & 2 Oktwppiov 2016, Electra Palace Hotel, ABriva

8. Ainpepida pe O£pa: “XeipoupylK HAAAKWV IGTWV
oo atpeio {Wwv cuvtpogiag” (EA.E.K.Z.X.)

15 & 16 Oktwppiouv 2016, Philippos Xenia hotel, Z¢ppeg

9. 2016 AAFP Conference - Feline Behavior and Res-
piratory Diseases
3-6 November 2016, Washington Marriott Wardman

Park, Washington, DC

10. Ainpepida pe Oépa: “Xeipovpyikr HAAAK®V
10TWV 070 latpeio {wwv cuvtpopiag” (EA.E.K.Z.X.)
3&4 AekepPpiov 2016, Negroponte Resort hotel,

XoAkida

Empéea otiAng:
TnAépaxos Avayvoctov
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To PIKPOTEPO
Ktnviatpiko EpYaoTnpIOo

SNAP® Combo Plus FIV/ FeLV
OV KOOUO
SNAP® Giardia
Ta avudpaotnpia IDEXX SNAP divouv Gueaoes,
noAUTIPES Kal a&IdnIoTtes NANPOPOPIES yia TNV KATE SNAP® Parvo

NS UYEias twv aoBevwyv o0as.

SNAP® 4Dx® Plus

SNAP® cPL™

SNAP® fPL™

SNAP® Heartworm

SNAP® Leishmania

IDEXX Angio Detect™ Test

MNa nepioadtepes NANPOPOpPIES ENIKOIVWVNCDTE LIE: N\
Petline AE. - Ktnviatpiké Tpnpa, tA.: 210-6069800, d e NN
mail:info@petline.gr, www.petline-vet.gr LABORATORIES

All ®TM marks are owned by IDEXX Laboratories, Inc. or its affiliates in the United States and/or other countries.
The IDEXX Privacy Policy is available at idexx.com © 2014 IDEXX Laboratories. Inc. All rights reserved * 1405005-0514-EU



Aldyvwaon Kat XElPoupYIKN
Oepareia Tov QupwpaTog
oTn yata

> NepiAnyn

To Bupwa gival éva omavio vedmAaopa TToU CUVAVTATAL O YATEG HEYAANG NAIKIAG Kall
TIPOEPXETAL Ao TA EMONAIOKA KUTTAPA Tou BUpou adéva. H KAIVIKA £lkova xapaktnpile-
Tatand duomnvola, avopegia, AnBapykdtnTa r avaywyée. To BupwUa oTn yata Ymopei va
oxetiCetal pe TV umapén Bapldg puacBévelag ry amo@oMSwTikAg Sepuatitidac H pala
ouvavtdatal cuvABwWE OTo MPOGOBIO PegoTveUUOVIO. H emBeBaiwon TG HECOTVEUUOVI-
ag padag BaciCetal otV amelkovioTIKr SIayVWOTIKY. H UTEpNXOTOUOYPaPIKr) e€€Taon
TIAPEXEL TANPOPOPIEC OXETIKA e TNV cloTaon TG padac. H éktaon kat n SindntikétnTa
NG Hadag Pmopel va ekTiunBel udvo Pe TV XPrion UTTOAOYIOTIKIAG Topoypa®iag. H KuT-
Tapoloyikn e€€taon unopel emfong va Bonbrioet otn Sidyvwon omou Ba mapatnendouv
Bupika emBnAlakd KUTTApA Kal pUIKpd AeppokuTtapa. H Bepareia emoyig yia to BU-
HWHA OTN YATA €ival XEPOUPYIK e KAAG amotedéopata. H mpooéyyion Tou Bupwua-
T0¢ YiveTal Slapéoou Péong OTEPVOTOUNAG 1 e HecomAeUpla Bwpakotour. H oploTikh
Siayvwaon Tou Bupwpatog urmopei va emPBeRaiwdei poévo pe 1otomaboroyikr e€étaon. H
TPAYVWOoN ToU BUPMUATOC 0TN YATA £lival KA, EQO0ov SV CUVUTIAPXOULV TIAPAVEOTIAA-
opaTiké cuvSpoUa Kal PETAOTACELG,

A S S S S g S e g W g e e S NI i g S N N

> Tuxvotnta Kat emdénuioloyia

To BUpwpa gival To Mo cuxvé vedrAaopa Tou Bupou adéva mou mpoépyetal and ta Bu-
HIKA emBnAlakd kUTTapa.® Ta BupmpaTta €xouv TIEplyPaPEl og BO0EISH, OKUAOUC, YATEC,
mpdRata, aiyeg, dhoya, Xolpoug kat kouvéia>'° To BUUWHA Kal TO APpWUaA aVTITPOOW-
TIEVOLV TA TTIO OUXVA VEOTTAGGHATA Tou BUpoL adéva oTig ydateg. " To Bupwpa otn yata
elval éva omavio vedmhaoua, ouviBwg KaAdNBeG kat apyd eEeNlocduevo mou evtomileTal
OTO MPOCBOIO PECOMVEUHOVIO.> 131623 el avapepBel akdua auxevikd BUPwHA TPOEP-
XOueVO amd éktomo Bupo adéva.’® MpooRdalovTal ouvnBwe YATeC e didpeon nAikia 10
ETWV Kal Ogv éxel avapepBel mpodidBeon o€ kAol UAR 3782

Ayyédou B.

DVM, Metamtuyiakn
pottiTpla, KAVIKr Zhwv
>uvTpoolds (Movada

XEPOUPYIKNG Kal MaleuTikng),

Turipa Ktnviatpikniig AN.Q,

Navwikas M.N.

DVM, MD, PhD, DipECVD,
KaBnyntr¢ ATIEIKOVIOTIKNAG
AlayVWOoTIKAG, T|

Ktnviatpikng Al

Wadda A.

DVM, PhD

Enikoupn KaBnyntpela,
Ktnviatpikng MaBoloylag,
Tunua Ktnviatpkig AT1.0.

Mandzoydou A.T.

DVM, PhD, MRCVS
KaBnyntrc Xelpoupyiknig
Tunua Ktnviatpikng,

>xoA Emotnuav Yyeiag,
ApPIOTOTEAELD [NavEMOTrUIO
©eooahovikng,
©eooahovikn, EN\Gda

YnevOuvog ANnAoypapiac:

Avoipayog MamédloyAou, DVM, PhD, MRCVS
Topéag KA\ivikwv Emotnuwv, Tuipa Ktnviatpikng
xoAf Emotnuwv Yyeiag,

AploTtotéelo MavemoTripio Oeooalovikng
Zt1avpou Boutupd 11, 54627 Oeccalovikn, ENGSa
Tel: 2310994426, Fax: 2310994449

e-mail: makdvm@vet.auth.gr

» Amog@oMidotikr Sepuartitida
« Baptd puacBévela

> KAviKn €1kOva, KAIVIKA KAl EpPYacTnplakd eupipata

H Suonvola, o Brixac, n avopetia, N AnBapykdTNTA, 0 EUETOC KAl OTTAVIA N Avaywyr lval
KoWd KAVIKA oupnt@pata. To Bupwpa pmopel va SlayvwoTel kat tuxaia katd tn Sidp-
Kela KAIVIKAG €6€taong pouTivag,37811141617.202429 T gyumtwpata autd eival ouvnBwg
AMma péxpt N ada va cLUTIECEL TOUG TTVEVHIOVEG TOOO OTE VA TIPOKAAEL QVATIVEUOTIKN
Suoyépela.”” BuBiotnta katd v akpdacn kabwge Kal Un CUPMESTOTNTA OTA TPOcBia
TIVEUHOVIKA TTESIa aviyveLovTal GUYVA. 141718202430 MepikéC YATEC UMOpEl va EKONAWCOLY
OUPMTWUATA TTOU OXeTi(ovTal e MapAVEOTAACHATIKA cUVOPOUA oTa omoia TTEPNaUBA-

vetal n Baptd puacBévela kai n amo@oldotikr depuatitida. Mateg pe Baptd puachHévela - [
TIPOOKOMICOVTAl HE IOTOPIKO VEUPOUUIKAG aduvapiag, Suokohiag atn Radion, mpoRAr- - OupekTopn
HaTa KATamoong, olaAdpPOLa, TPOHO TNG KEPAANG, Suopayia, éKTacn Tou auxéva rj Su- - OUuwpa
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G OuUwpa yatag

Ewova 1. AropohiSotikr) Sepuartitida oe ydta 4 eTodv pe Bdpwpa.

opwvia."*#»31 H Siayvwon tng Bapldg puacbévelag
ylveTal e HETPNOoN TWV AVTIOWUATWY KATA TWV UTTO-
SOXEWV TNG AKETUAOXOAIVNG'9%>?° TATEC UE ATTOPO-
Mootk Sepuatitida mpookopiovtal pe epubnua
TWV TITEPLYIWY, YEVIKEUUEVOUG MUTKOUG OTTAOUOUC,
UTTEPRBOAIKY) TTEPUTO(NCN TOU TPIXWHATOG, AANOTPIO-

ayia, depuatitida ota nTeEPLYLA, 0T AGYIo Bwpa-
Kikd Tolxwua, oTnv Kolhig, oTa dKpa, GTo TIEPIVED Kal
OTNV 0UPd, YEVIKEUEVN OUNYHOTOPPOILA, EMSEQUL-
K& €pUBNUA Kat amo@olidwaon. (Eikdva 1) 2127263133

H vevikn e€étaon aipatog eivat un Slayvwotikr. Ot
YATEC e BUPWUA UITOPEL VA EPpavicouy ewalvopl-
Na, AeLQOKUTTAPWAN, AEUKOKUTTAPWON, ATIa €w¢
oofapr) avaluia kal urepTpwTEvValpia.”®* YT Bi-
OXNHIKES Slatapayéc mepiapBavovtal n auvénuévn
Kpeatvivn opou, oupeia opou, ol MPWTEVEG Tou
TAQOLATOC, KPEATIVIKY) KIVAON, UTTEPXOAOOTEQOAAI-
uia, umepyAukaipia kat omavia upnAn pactnEIoTN-
TA TPAVOAUIVACWY KAl AAKAAKAG @uwogatdoncg 2

> ATEIKOVIOTIKN StayvwoTtiki

AKTIVOYPAPIKN AMEIKOVION

O Bupuog Sev eival opatdg oTig akTivoypapies Bw-
paKa OTIG LYLEIG YATEG AOYW TNG EVTOMIOHG TOU Kal
Noyw atpopiag. Ot akTivoypagieg sivat oAU xpr-
OlPEG yia TN Sidyvwon palwy oTo mPdoBlo Peco-
Tiveupévio. H mapouoia palag v LOAAKWY I0TWV
KOINlOKA TNE Tpaxeiag pmopel va eivat o Bupog adé-
vac r N mpdabia koihn eAERa, To BPaxIoVOKEPAAIKO
OTENEXOC, TA WECOTVEULOVIA AEp@OYAyyAld Kal n
aploTepr) umokAeiSla aptnpia mapdAo mou o Slayw-
PIOUOC ival SUOKONOC HETAD TwV oUWV AUTWY. H
mapousia Padag VENC LANAKWY I0TWY OTO KOIMAKO
TUAMA Tou TTPGOBIoU PECOTIVEUUOVIOU CUUTIECEL
TOUG MPOOBIOUE AOBOUC TWV TIVEUUOVWY [IE ATTOTE-
AECHA TNV TTPOG TA TTIOW PETATOTION TNG KAPSIAKIG
OKI&G Kal TN paxlala PETATOMION TNG TPAXEIQG eV
OUXVA OTIC AKTIVOYPa®ie Bwpaka Umopei va mapa-
peNnBel mMevprtikr) culoyr (Eikéva 2 a & 3,3 a &
3).3781618202430 £ 1500(pNTIK TIVEUHOVIA KAl LEYAOIOO-
@dyoc ouvavtwvtal oméviat

Ynepnxotopoypagia

H umepnyotopoypaeia Tapéxel TANPOPOPIEC OXe-
TIK& Pe TV ovoTtacn Tou Oykou. H ARYn LAIkoU
HE TN xprion Aemtic Behovag kat n Blovia amd tnv
pada pmopouv va mpaypatonoinfovv umd TV Ka-
Bodrjynon umneprixou. H cvotaon tTng padag pumopsl

Ewova 2a. Tata eikdvoag 1. TGyt axtvoypadio Owpoka
rov Seixvel BOpwua aTo TPOGhLO (LEGOTTVELHOVIO.

o610 pecomvevpdvio.
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Ewoéva 2. Kotkopaytaia aktivoypadia Oopaxa mov Seixvet O0pwpa oo mpod-



Ewova 3a. TT\G&yla aktivoypadia Bdpaka mov Seiyvel mevpt-
TIK) GUANOYT) Kot BOp@HA 6TO TTPOGHIO [LEGOTIVEVUOVIO YATAG.

va givat cupmayng r KLoTikn 822 Juxva evpripata
110U oxeTiCovTal PE TNV TTapousia BupWwHATog OTTWE
@aivetal o€ umépnyo Tou Bwpaka mephapBavouy
(WVEG UEIKTNAG NXOYEVELQG UE UTTONXOIKEG KAl UTTEPN-
XOIKEG TTEPIOXEG TTOU TTAPATNPEOUVTAL OTO TPOCOIO
Kal H€CO TUMAMA Tou Bwpaka 1) UTTEPNXOIKEC TIEPLO-
Xé¢ mou oxetifovtal e TNV Tapousia KpUOTAMWY
XOAOOTEPOANG. (Eikdva 4).2021222730 ANAg evpripata
urmopei va eivat n Unapén MAEUPITIKAC CUAOYAS 1} O
KaPSIaKOC EMIMWUATIOUOC, 20211242731

YmoAOyYIOTIK TOpOypa@ia

H UMONOYIOTIKY) ToHOypagia TTAPEXEL TIEQIOOOTE-
PEC TANPOPOPIEC OXETIKA e TNV SiBnon tou Bu-
HWUOTOC O OXEON WE TNV amMAr] aKTIVOypapia Kat
TOV LUTIEPNXO Kal €xel auénuévn eualobnoia ala
Hewpévn ldikdTNTa ™ Mmopel va mapatnendouv
oupmieon TNg mpooBlag KoiAng EAERAC, petatdmon
TWV UTTOKAEISIWV apTNEIWY, TNG TPAXElG 1 TNG Kap-
O14¢ (Eikdva 5).143 Mmopet emiong va Slamotwbouv
petaotatikd olidia oTtoug veloveg Kabwe kat S16-
YKWON TWV AgUpoyayyAiwv.'

Ewéva 4. Tdta ekovag 1. O vmépnyog tov Bwpa-
KO Q0TOKQAUTTTEL P (m) rrtia vITonXoiKT oe aX€on
HE TOUG YELTOVIKOUG LOTOVG KAl KAAK Stopoportot-
npévn mou evromileTal akpBwG HITpooTd artd Tnv
kapdik (h).

> BloAoyIKkn cuunepipopa

Ta Bupwpuata cuvrBwe Sev pebiotavtal Tomikr Siry-
Bnon éxel avapepBel GTOUC MVEUUOVEC KAl OTA AEl-
@OoyAayyMa aMd Ol aTTOUAKPUOUEVES LETAOTAOEIG
sival omaviec3>718

Kuttapoloyikn e€étaon

H AN LAKoU amd To BUHWA UE TN XPron AETTTNG
Berdvag, umd TNV KaBodrynaon UTTEPHXOU Kal N KUT-
TAPOAOYIKY Tou €€étaon umopel va eivat Slayvw-
OTIK) WOTOO00 KATOIEG POPEC elval SUOKONOC o Si-
AXWPIOUOC PETAEY BUUWHOTOC KAl AEUPWUATOCH!
Ox1 omavia €xouv avapepBel apvnTIKA 1) Un agloho-
yrolpa amotedéopata®® Katd Tnv KUTTAPOAOYIKN
e€étaon Tou BupwpaTog MapatnpouvTal SUo TUTOL
KUTTAPWY, Ta BUUIKA €mBnAlakd KUTTapA Kal Ta
HIKOG Aep@oKUTTaPA Ta ormoia gival meplocdTepa
amd 80% kal ta BAEmouLE gite pdva Toug gite oe oTi-
Xoug.#16212430 Mmopel akéua va mapatnenBel évag
TANBUOUOC ammd KUTTAPA IOV TTEPINAUBAVEL OlTEL-
TIKG KUTTAPA, OVSETEPOPIAQ, UOVOTTUPNVA KUTTAPA,
EWOIVOPING, LIKOA AEUPOKUTTAPA KAl TTEPIOTACIAKA

OVuwa yatag G

Ewova 5. Eikéva utoloytoti-
KNG Topoypadiag boTepa oo

Ewova 3. Kothopaytaia aktivoypadio Ompaxa mov Seixvet B0popa oto mpd-
0010 [LEGOTIVEVHOVIO pe GUVOTIAPEN TIAEVPLTIKTIG CUANOYTIG.

TNV £YXVOT OKIOYPAPIKOD, YATOG

o1ov paiveral peyalo Bopopa

10 omoio petatomilet TNV Kapdi&

otn Seid mhevpd (pe Ty adela

¢ Dr Susanne Boroftka, Utrecht

University).
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G OuUwpa yatag

AEUPORAAOTEC Kal epubBpokuTtapa. Ta emBnAakd
KUTTOPA Eival TTONUYWVIKA, ATPAKTOEISH 1) KUBoEdr
e oTPAYYLAO 1} ORAA TTuprva 1) VEQPOELIOH TTuPNVi-
oKo.* To KUTTApOTAACHA ival cuvRBwE EAapEA £w-
oVoPIKO.> O mupnviokog cuvavtdtal oTravia av Kal
OE OPIOUEVA TTEPIOTATIKA UMOPE( va elval Heydhog
kal mpoe&éxwv.>* Ta AeppoKkUTIapa otnv MAEloPN-
¢la Touc eival LIkpd arMd pmopei va mapatnenbolv
Kal peoaia kabwe Kal peyaha 34821242730 ‘Eyel yivel
avaeopd akdUa yla EKKpIUa oTelpo, MAoUCIO OF Xo-
AOOTEPOAN TTOU EARPBN ammd To KEVTPO KUOTNG To
UyPO oL AapBavetal and TN BwPAKIKr KONOTNTA
€ival YaONOKTWEEC Kal TIEPIEXEL UIKPJ, WPILA AEUPO-
KUTTOPA.'218%* Tevikd n KuTtapoAoyikr) eéétaon Sev
empBePaiovel mavtote T Sidyvwon alé amoTteAel
Hla Xprotun aAAA Kal ypriyopn apxikr eéétaon.

BonOntikég e§etaosig

3TI¢ yaTeg mou eivat UTTOTTTEG yia Bapld puaocBévela
Ba mpénel va yivovtal KAmoleg emmAéov eCeTATEIG
OTIC omoieg mePNAPBAvOVTAl TO NAEKTPOUUOYPA-
Pnua, PETPNON NG TaXUTNTAS AYWYIHOTNTAG Twv
VELPWY Kal emavarapBavépevn veuplkry Sigyepon
HE PUBHO peyahUTepo amd 30 stimuli/s.”® Mmopel
akopa va vyivel Blogia puwv.'® EmmAéov opIoTIKN
Sidyvwon yivetat pe TN HETPNON TWV aVTICWHAETWY
TWV UTTOOOXEWV TNG OKETUAOXOAIVNGS192425:2931 5 e
YATeG pe amo@oNSWTIKY Seppatitida OTIG eMmmAé-
ov efeTdoelc mephapPBavovtal n Ajpn Sepuatikou
€éopatog yla va amokAeloTel N Uapén ektomapa-
oftwv fy SeppatdeuTWV, AP LAIKOU pe TN pébodo
NG Tav{ag ry eKMAUOEIG TOU AKOUGTIKOU TTOPOU HE
TaPAPIVEAaL0.2?22728 Bioyieq Séppatog pmopel enmi-
ong va AneBouv kat cuvrBwg Seixvouv opBokepa-
TIKT} Kal TOPOKEPATIKY) UTIEPKEPATWOT, EMOEPHIKT
UTTEPTTAAOIA KAl PAEYHOVE] TOU EMIQAVEIOKOU Kal
TOU PECOU TUAMOTOG TOU Xopl{ou e Tnv mapouoia
AEUPOKUTTAPWY, OUSETEPOPINWY Kal TTOAVWG OITEV-
TIKWV KUTTAPWV.2!22:27:28,32

> Atagopikn diayvwon

O1 81apopeg MABONOYIKES KATAOTACELG TTOU TTPOCRd-
Aouv 1o BUpo adéva TG yaTtag mapouctalovtal GTov
miivaka 1."" OL 1o KOVEG veorAaoieg oTo mpdaBlo He-
OOTIVEUUOVIO £ival TO BUPWHUA KAl TO AEPPWHA KAl O
SlaXWPICHOG TOUG EXEL LEYAAN onuacia Adyw Tou Si-
AQOPETIKOL TPdTOU Bepareiag Touc> 41 Evw oTo
Bupwpa n Bepareia eivat xelPoupYIKA 0To Aéppwua
eival ouvtnpentikn.® To Bupwua eival cuxvoTEPO OE
HEYOAUTEPEC NAIKIEC? éxel apyr e6ENEN o oxéon
LE TO AEUPWA Kal EXEL KAAUTEPN TTPOYVWON KABWG
QAVTATIOKPIVETAL KOAG OTNV XEIPOUPYIKY €aipeon.
KuTttapoloylkd 0To BUPWHA EXOUE UEYHA AEUPO-
€18Wv Kal BUHIKWY €MBNAIAKWY KUTTAPWY EVW OTO
MUPWHA aVIXVEVOVTAl VEOTTAACUATIKEG AEUPOPBAA-
otec* QQOTO00 N KUTTAPOAOYIKY €§€taon ouyva
uropei va givat mapam\avnTikr Kal 0 HOvVog TPOToG
empBePaiwong TN Sidyvwong Tou BupwuaTtog eival
n 1oTohoyIKr e€€tacn. Ot S1apopeg Sepuatomabeleg
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Ouuikd Muowua

OUuwpa

OUUIKES BPAXIOKES KUOTEIG
Ouuikry unepmiacia
Ouuikry umomaoia
OupIKr| alpoppayia
OuUIKN auUAOEIBWON
OuuoAimwua

™G yatag mou oxeTiCovtal Ye To BUPwPa paivovtal
otov mivaka 2.2 H oplotikry didyvwon RaciCetal
OTO 10TOPIKS, TNV KAWVIKY £6€TA0N KAl OTNV (0TOTA-
Boloyikn e€€taon Tou Sépuatod.

> Xeipoupylkn Oepancia

H Gepameia tou Buuwpatoc mepNaPPAvEl Xel-
POLPYIKN e€aipean, xnueloBepameia 1y akTivoBepa-
niefa 813224 H yelpoupyikr e€aipeon Twv BupwUATWY
r BupekToun eival n Beparmeia ekKAOYAC yIa T TIEPIO-
06TEPA BupwpaTa b33 H Siepelivnon Tou Bwpaka
OUCTAVETAI ETTIONC YA TNV €KT{HNoN TS SINBNTIKG-
™Tag Tou Bupwpatoc® Nevikd, Ta Bupwuata ear-
pouvTal PE PEON OTEPVOTOUN QV KAl O OPIOHEVA
TIEPIOTATIKA N e€aipeon yivetal Uéow UECOTAEUPIAG
BwpakoTopng (Eikova 6).5192022243436 () dykog umo-
pel va eival kat Tuxaio evpnua OTNV €PEUVNTIKN
BwpakoToun.'®?'% H péon otepvotoun ival mpo-
TIHSTEPN OF PEYANOUC OYKOUC KABWGE EMITREMEL TNV
npdoPacn og oAOKANEN TNV BWEAKIKA KONOTNTA
(Eikdva 7). O ouvEeTIKAC 1I0TOG Elval CUXVA TIOOOKOA-
ANHEVOC OTO OTEPVO KAl CUOTAVETAL O APAlPEDT] TOU
e nAektpodlabepuia yla TNV KAAUTEPN amekOvIon

-« Aepuatoputiwon

- Aepuatitida and Malassezia

+ AgpuaTtikég umepevalobnoieg

« OUNWSNC EPPLYa

- Avtidpaon o€ pdpuaka
MNapaveomacuaTikr) aAwmekia TNG YATAG OXETIKY HE
TIQYKPEATIKO KAPKIVWHA 1) NTTATOXOAAYYEIOKAPKIVW-
pa
EmBnAotpdmo Aéppwpa

« Yunypatadevitiba

+ JUOTNUATIKOG £pUBNUATWONG AUKOG

+ Agpodikwon

+ YeUAETIENWON



OVuwa yatag G

Ewova 6. Tata eikdvag 4. To
BVpwpa 6TIwG Paivetal boTepa
amnd péon oTePVOTOU.

Tou BUpou adéva. 3! YuoTrvetal apxIKA aKPOOKO-
TIKOC €NEYXOC TOU TEPIKAPSIOU, TWV ayYeiwv ou-
urephapBavopévwy e mpdobiag koidng eAERag
Kal TwV €0w BwPaKIKWV apTnEIwy KaBwe Kal Twv
TIAEUPWV YIa TNV eKT{UNon TS SINBNTIKOTNTAS TNG
1Adac 0TOUC YEITOVIKOUG lO0TOUCE TPV ammd Tnv e€ai-
peon NG H &iIBnon ota ayyeia umopei va ekTiun-
Oel Kal TPOEYXEIPNTIKA E TN XErioN TOU UTIEPKXOU

Kal TNG LUMTOAOYIOTIKAG TOHOYPA®Iag av Kat n €KTaon
¢ padag dev Umopel mMAVTOTE va ekTINGED péxpL
™MV YNAGeNOoN TNG Kal TOV HAKPOOKOTTIKO EAEYXO
™V oTyur} Tou Xelpoupyeiout* H pala agalpeitat
OUVABWC UE EKTOUN HIE TEUVOV OPYAVO 1) TUPAA. EAv
emekTelveTal 0TO TEPIKAPEAIO Ba TEETEL va Tipayua-
tomolnBei mepikapdiektoun.* Eival emiong onuavti-
K& VOl ATTOKOMNBE! pia povo MAgLpd Tou dykou. Edv

Ewova 7. Meydho O0pwpa oe
ydta Zidp 10 eTov boTepa amd
HECT) OTEPVOTOWT).
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Ewova 8. To O0poua g ydtag g eikdévag 1 mpookolAnuévo oto

s -’.'.IP gt

TIEPIKAPSIO TIOL apatpeital HoTepa amd aptoTepr) pecomievpla Bwpa-

KOTO.

n mpdobia r n omiobia MAeLPA UMOPOLV va amo-
YURVWOOUVUV €UKOAA OO TOUG YEITOVIKOUG I0TOUG
TOTE 1O BUPWUA €ival To EVKOAO va KivnTomolnBel
KQl EUKONOTEPO VA YIVEL LAKPOOKOTTIKOG ENEYXOC TNG
KapSI&E Kat Twv peyaAwy ayysiwv®® Edv n mpdobia
TAEUPA TOU OYKOU UITOpEl val SlaxwploTel and tnv
TPGoBIa KOIAN PAERQ TOTE N eKTOUN UITOPED val Vi
VEL UE LEYANUTEPN AOPANEID WOTE VA ATTOPEUXBEL N
oA&N TNG PAERAG> Ta ppevikd velpa Ba mpémel va
QAVAYVWPEICTOVV HETAEY TOU GYKOU 1) TWV YEITOVIKWOV
IOTWV Kal VA TTPOOTATEUTOUV. >

H pecomievpla BwpakoTour] 0To 5° 1| 6° UECOTIAEV-
p10 SIACTNLA Elval TTPOTIMOTEPN YIA IKPOUC OYKOUG
(Eikova 8 kat 9).2>%7 Av Sev eival ywwaoTd mola MAeupd
eival meploodTEPO MPOGRERANUEVN TOTE TTPOTILATAL
n aploTepr] MAGyIA TTPOOTTEAAON. >

Mptv amd TNV OUYKAEION TNG BWPAKOTOUNG TOToBE-
Teftal owArivag BwpakooTopiag yia tn Beparneia Tou
TIVEUHOBWPAKA Kal YIVETAL EAEYXOC YIA TUXOV UTTaP-
&N MAEUPITIKAC CUNOYIG Kal aloppayiac.

MeTeyxelPNTIKA Ol YATEG voonAevovTal yla 3 e
7 nuépect O owArvag Bwpakootopiag cuvrnBwg
AQAIPE(TAl 36 WPEG HETA TNV XELPOUPYIKN eMEUBa-
on.*® Katd tn didipkela TG voonAeiag Toug ot YaTeg
ApBavouy avaiynTiké QAPHAKA CUMTTEPIANABA-
VOpévNg NG pmouriBakaivng (1-2 mg/kg péow tou
owhfjva. BwpakooTtopiac), TnNG perogikdung (0.05
mag.kg SID po), TNG eavtavuing (2-6 pg/kg/h CRI)
kat avtiBlotikd. H emaveétaon mephapBdavel khvi-
K e€€taon kal am\ég akTivoypagieg Bwpaka KaBe
3-6 prjveg yia va SlamotwBei mbavry umotpomnr Tou
Oykou.¥

> MeTeYXEIPNTIKEG EMMMAOKEG

Ol LETEYXEIPNTIKEG ETIMAOKEC TNG BUHEKTOUNAG TiE-
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Ewova 9. Tata eikovag 1. O 6yKog botepa amd v e€aipeor).

pAapBavouv avopeia, AnBapylkdtnTa, €AKN TOu
KepaTOEISOUC, EVOOBWPAKIKY AUOPEAY(Q, TTUOKOK-
Klwpatwdn mAeupitida mou oxeTiCeTal PE HUKNTI-
QKEC UQEG Kal mapdAuon Tou Adpuyyat? H Baptd
puacBévela €xel emiong avagepBel Lotepa amd Bu-
pekToun, 1 pe 7 eB0UASEG UETA TO XEIPOUPYEID. >

> Emkoupikn Ogpaneia

H xprion emkoupikd xnueloBepansiag oTiC YATEC
ouvioTdtal®®? H aktivoBeparneia éxel xpnotomol-
nBei meplotaciakd pévn NS i o€ cuVSUACUO WE
XEIPOUPYIKT) Beparmeia e UTTOOXOUEVA AMOTENECHA-
TQ.B’B

H Bepameia Tng Baplég puacbéveiag mephapBavet
NV XPHoN QVTIXOMVECTEPACIKWY PAPHAKWY OTIWG
n nuptdooTiypivn (0.5 mg/kg BID-TID po) kat n veo-
oTypivn (0.04 mg/kg/6 h im) povn tne 1y oe ouvdu-
aopd pe mpedviCovn (1.5-2 mg/kg BID po).'#24252931
3TIC YATeG pe Bapld puacBévela mou oxeTiCeTal pe
v mapoucia Bupwpatog n Bupektour| Bewpeitat
XPNOIUN  ETIKOUPIKY)  AQVOOOKATAOTOATIKY)  Bepa-
nieia.'#?52%3! T e oplopéveC YATEG TO CUPTMTTWHATA TNG
Baptag puachévelag umoxwpoLy UoTepa amd Tn Bu-
HEKTOUR !

> lotoma@oAoyika evppata

H 1otomaboloyikry e€étaon Tou BUUWHPATOC TTEPL-
AapBdvel éva petypa amd Bupikd emBnilakd kUTTa-
pa, mou pmopel va sivat oTpdyyuha, oaA 1| atpa-
KTOEI8r) OTO OxXAHa KaBWE Kal HIKPA AEUPOKUTTApA
(Eiova 10). O muprivag Twv emONAMAKWV KUTTApWY
UITOpEl va ival TPOYYUAOG 1) OBAEA pE ewovo@l-
AKO 1 Slapaveég KUTTAPAOTTAACUA VW TTUPNVIOKOG
SEV TIOPOTNPEITAl OUYVA 2578 11171822242628303233



avaloyia Twv eMONNOKWOV KUTTAPWY O OxEON UE
Ta AEPPOKUTTAPA TTOIKIMEL 0T BUPWUATA 1 AKOUA
Kal oe SIAPOPETIKEG TTEPIOXEG TOU (Blov VeOTTAAGHA-
T0¢/? Y VO SNUOCIEVPEVA TIEPIOTATIKA N AVAAO-
yia emBnAlakwy KUTTAPWY KAt AEUPOKUTTAPWY RTaV
n G, " H eikova pitwong dev eival cuyvry 491120
Eotie¢ apoodnpwong, vékpwong, amoTitdvwong,
OISAKATOC Kal OXNUATIOUOC adévwy UMopel emiong
va mapatnenBouv.47243° Eva peydho mooooTtd Twy
Bupwpdtwy gival KuoTiKd. ZTov AvBpwWTo Ta KEITH-
pla yia TNV Ta&Iivopnon Twv KUOTIKWY BupwudTwy
nepNapBAavouy: a) Tapouscia CUPITaYWY TIEPIOXWV
mou anotehouvtal and SmAd mAnBuoud emBnAia-
KWV KUTTAPWY Kal UKPWV WPILWY AEUPOKUTTAPWY
HETAY TWV TOWHUATWY TNEG KUOTNG. B) TEplayyela-
KOUG XWPOUG Kal TIEPIOXES HUEAWSOUE SlagopoToi-
nonge y) amouaia emBnAiov.”*#4° KuoTtikd Buuwpata
gxouv eniong meptypagel kal og yatec. Ot KUOTELG
KaAUTTTovTal and amom\atucuéva emOnAakd KUT-
Tapa Kal pKPd Aep@okUTTapa mou Snuioupyouv
€va KuTtaptko otpwpa. Ot kUOTELG pmopel va mepl-
€xouv £pUBPOKUTTAPA Kal LYPO TTOU XpwHATICETaL
YwudTia Tou Hassal pmopei va mapatnenBouv me-
PIOTACIAKA >3781217202426293032 "By uy  eTTiong  ava-
@epOel BuuwpaTa OTTOL TA VEOTTAQOUATIKA KUTTAPA
efval peydha kat Slauyry kat oxnuatiouvv pia eviaia
nada. 2>’ Mnopel emiong va mapatnenBolv oIteuTl-
K& KUTTapa.**#3 Exel emiong avagepBel evamdBeon
APLAOEIOOUG Y Mmopel va avixveuBouv TIEPIONES
VEKPWOEWY KaBWE Kal KUOTEIG™'® Exouv emiong
xpnotgomoinBei n KuttapopeTpia pPorg, N avoooi-

Ewoéva 10. Ovpopa: (Onhuk,

DSH, evihikn yé&ta). H apyitektovikn
Tou Bopov adéva €xel alolwBel Adyw
TOV VEOTIAXGHATIKOD TIOAXTTIANGL-
AOHOD TV EMONALAKOY KUTTAPWYV.
Qaivetal emiong £va pKpo T0OCO0TO
UIKP@V AEUPOKVTTAPWY. ALHaTOEVAI-
vn-Ewaoivn, peyéBuvon x 200.

OTOXNUEIQ Kal N XPrion NAEKTPOVIKOU UIKPOOKOTT-
OU.7’9’3O

> Ztadlomoinon

H kAwvikr) otadlomoinon tou Bupwpatoc Baciletal a)
otnv SIKBnNon Tou BUUWHATOC OTNV KAYA KAl GTOUG
YEITOVIKOUG 10TOUC OTNV UTTOAOYIOTIKY TOHoypa®ia
B) SleyxelpnTiké gupruata mou oxetiCovTal e Tov
SlAXWPICHO TOU GYKOU aTTd TIG YEITOVIKEG SOUEC TIOU
nepAapBavouy Tov Yecomveupdvio ume(wkoTa, Ta
AeppoydyyAia, To epikdpdio kat Ty mpdabia Koikn
PAEPBa y) TNV MaPOUCIa 1} armouscia VEOTTAACATIKWY
KuTTApwv o€ Setyuata mou €etdlovTal 0To JIKPO-
okomo kat §) mapousia PETACTATIKAG vooou'!
Auté TO cloTNUa otadlomoinong UMopel va xpnol-
porolnBel yla va kaboploel TNV mpdyvwon o€ YATEC
e Bupwpa.” To ovotnua otadiomoinong eaivetat
oTov Tiivaka 3.4

> Mpdéyvwon

H mpoyvwon Twv BUPWUATWY,OTIC YATEG, Ta omoia
Sev eival 6INONTIKE, Oev lval HETAOTATIKA Kal EMGE-
XOVTAL TTARPN XEIPOUPYIKN e€aipeon eival euvoikr 82
Qotdoo Ta Bupwuata mou oxeTiCovtal Pe apave-
om\aouaTika cuvdpoua Ta omoia Ggv Pmopouv va
eNeyxBoUV €XOULV TTIO EMPUACKTIKY TTPOYVWoN.#?

Ttadwoll
Zradwo Il

HikpookoTikr iénon tng kayag
Iradwo Il

VEG
Ztadwo IV-A Mepikapdiakr 1y MAevptTikr SriBnon
Ztado IV-B

3 QWS TEPIYEYPAUMEVO, XWPIC pikpookoTikr SiBnon Tng kayag

MakpoakoTikr S1IriBnon GTOUC YEITOVIKOUG I0TOUE, OTOV UECOTIVEULIOVIO UTTECWKOTA, OTO AITTIOG Kall

Makpookorikr SiBnon oTa Yetovikd dpyava, 0To TePIKAPAIO, Ta peydAa ayyeia, oToug mveupo-

ATTOUAKPUOUEVEC UETAOTACEIC HECW AIUATOYEVOUC 1 AEUPIKNG 060U
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OuUwpa yatag

Y€ OpIOHEéVa TIEQIOTATIKA UE Bapld HuacBévela Kal
anmo@oNOWTIKY Seppatitida 10 cUVSPOLIO UTTOXW-
pnoe Votepa amd tn BupekToun. 24231 Q1 kKuploL
TIPOYVWOTIKO! TTAPAYOVTEC TTou oxeTiCovTal e TNV
emBiwon eaivovtal otov mivaka 4.2 O Slapecog xpod-
VoG eMBiwonc o€ YATEC Pe BUUWA OTIC OTTOIEC €YIVE
BupekToun avagépetal ot eival 41 urjvegt?
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Diagnosis and surgical
treatment of thymoma
in the cat

> Abstract

Thymoma is a rare neoplasm seen in aged cats that derives from thymic epithelial
cells and is usually located in the cranial mediastinum. Clinical signs include dyspnoea,
coughing, anorexia, lethargy or regurgitation. Feline thymoma may also be associated
with myasthenia gravis or exfoliative dermatitis. Diagnosis of the tumour is based on
diagnostic imaging. Ultrasonography provides information concerning the consistency
of the mass. The extent and invasiveness of the mass can only be determined by
computed tomography. Cytologic examination can also facilitate diagnosis where
thymic epithelial cells and small lymphocytes dominate. Surgery is the treatment of
choice for feline thymomas with favourable results. Thymomas are approached through
a median sternotomy or intercostal thoracotomy. Definite diagnosis of thymoma can
only be confirmed by histopathologic examination. The prognosis of feline thymoma is
favourable, providing it is not associated with paraneoplastic syndromes or metastatic
disease.
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> Incidence and epidemiology

Thymoma is the most common thymic neoplasms that arises from thymic epithelial
cells.” Thymomas have been described in cattle, dogs, cats, sheep, goats, horses, pigs
and rabbits*'° Thymoma and lymphoma represent the most common thymic neo-
plasms in cats." " Feline thymomais a rare neoplasm, usually benign and slowly progres-
sive, localised in the cranial mediastinum.2'"131623 A cervical thymoma arising from an
ectopic thymus has also been described.® Cats with a median age of 10 years are usually
affected. No breed predilection has been reported.>’52

> Clinical signs, physical and laboratory examination
findings
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Dyspnoea, coughing, anorexia, lethargy, vomiting and rarely regurgitation are common
clinical signs; thymoma may also be diagnosed incidentally during routine clinical ex-
amination.!37811141617202429 A such signs are usually mild until the mass compresses
the lungs, thereby provoking respiratory distress."” Muffled heart sounds as well as poor
compressibility in the cranial portion of thorax are also commonly detected.”'4!718202430
A few cats may develop signs associated with paraneoplastic syndromes including my-
asthenia gravis or exfoliative dermatitis. Cats with myasthenia gravis are presented with
a history of neuromuscular weakness, walking difficulties, swallowing problems, hyper-
salivation, head tremor, dysphagia, ventroflexion of the neck or dysphonia.’??%3! Diag-
nosis of myasthenia gravis is made by measurement of acetylocholine receptor antibody
concentration.’??? Cats with exfoliative dermatitis may present erythema of the pinnae, . Myasthenia gravis
generalised twitching, obsessive grooming, pica, dermatitis over the pinnae, lateral tho- - Thymectomy

rax, abdomen, limbs, perineum and tail, generalized seborrhoea, epidermal erythema - Thymoma

» Cat
- Exfoliative dermatitis
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G Feline thymoma

Figure 1. Exfoliative dermatitis in a 4-year-old cat
with thymoma.

and exfoliation (Figure 1).2127.283133

Complete blood count is usually unrewarding. Cats
with thymoma may present eosinophilia, lympho-
cytosis, leukocytosis, mild-to-moderate anaemia
and hyperproteinaemia.’®?* Biochemical abnor-
malities may include increased serum creatinine,
blood urea nitrogen, plasma protein and creatinine
kinase, hypercholesterolaemia, hyperglycaemia and
rarely high alanine transaminase and alkaline phos-
phatase activity. %

> Diagnostic imaging

Radiography

The thymus is not visible on thoracic radiographs
in normal cats due to its location and atrophy. Ra-
diographs are very useful in diagnosing cranial

mediastinal masses; the presence of a soft tissue
opacity ventral to the trachea could be the thymus
or cranial vena cava, branchionocephalic trunk, me-
diastinal lymph nodes and left subclavian artery, al-
though it is not possible to distinguish among these
structures. The presence of a soft tissue opacity in
the ventral aspect of the cranial mediastinum com-
pressing the cranial lung lobes and resulting in cau-
dal displacement of the cardiac silhouette and dor-
sal displacement of the trachea or pleural effusion
are commonly visualized in thoracic radiographs
(Figures 2 a &b, 3 a & b) 3781618202430 Agpiration pneu-
monia and megaesophagus are rarely seen.®

Ultrasonography

Ultrasonography provides information concerning
the consistency of the tumour. Fine needle aspira-
tion (FNA) and biopsy of the tumour can be per-
formed under ultrasound guidance. The tumour
can be solid or cystic#°? Common findings asso-
ciated with the presence of thymoma as seen on
thoracic ultrasonography include zones of mixed
echogenicity with hypoechoic and anechoic areas
identified in the cranial and mid-thorax or hyper-
echoic areas associated with the presence of cho-
lesterol crystals (Figure 4).2021222730 Other findings
include the presence of pleural effusion or cardiac
tamponade_3,7,20,21,24,27,3]

Computed Tomography

Computed tomography (CT) provides further in-
formation on the invasiveness of thymoma com-
pared to plain radiography and ultrasound and has
increased sensitivity but decreased specificity®'
Compression of the cranial vena cava, displacement
of subclavian vessels, trachea or heart can be seen
(Figure 5)."%3° Metastatic pulmonary nodules and
lymph node enlargement can also be identified."

Biologic behavioUr

Thymomas do not usually metastasize. Local spread
to the lungs and lymph nodes has been reported
but distant metastases are rare**/'®

Figure 2a. Cat of figure 1. Lateral thoracic radiograph
showing a thymoma in the cranial mediastinum.

e

Figure 2b. Ventrodorsal thoracic radiograph showing a thymoma in the cranial
mediastinum.
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Figure 3a. Lateral thoracic radiograph showing pleural fluid

and a thymoma in the cranial mediastinum of a cat.

> Cytologic examination

Fine needle aspiration of thymoma performed un-
der ultrasound guidance and cytologic examination
of the aspirate may be diagnostic for thymoma, al-
though it is sometimes hard to distinguish thymo-
ma from lymphoma*?' Not uncommonly, negative
or unrewarding results can be reported.*? On cyto-
logic evaluation of thymomas, two types of cells
dominate: thymic epithelial cells and small lympho-
cytes that exceed 80% and can be seen as single
cells or within sheets. #1623 A" mixed population
of cells including mast cells, neutrophils, mononu-
clear cells, eosinophils, small lymphocytes and oc-
casional lymphoblasts and erythrocytes may also be
observed. The epithelial cells are polygonal, spindle
or cuboidal with round to oval or reniform nuclei.*
The cytoplasm is usually lightly eosinophilic? Nu-
cleoli are rarely seen, even though in some cases
they can be large and prominent3# The majority of
lymphocytes are small, but medium and large lym-
phocytes may also be noted 482142730 A sterile, cho-

Figure 4. Cat of figure 1. Thoracic ultrasound
revealed a mild hypoechoic compared to
surrounding tissue and well-defined mass (m)
located just cranial to the heart (h).

lesterol-rich exudate obtained from a cyst located in
the central of the tumour has been reported.? Fluid
aspirated from the thoracic cavity is milky contain-
ing small mature lymphocytes.'>'* In general, the
cytologic examination does not always establish a
diagnosis, but it is useful as a quick, initial screening
examination.

> Ancillary testing

Cats suspected for myasthenia gravis should un-
dergo a few additional tests including electromyo-
graphy, measurement of nerve conduction velocity
and repetitive nerve stimulation at rates up to 30
stimuli/s.” Muscle biopsy can also be obtained.”
However, definite diagnosis is made by measure-
ment of acetylcholine receptor antibodies 81924252931

Figure 5. A contrast—enhanced CT scan of a
feline thorax showing a large thymoma displacing
the heart to the right side (courtesy Dr Susanne
Boroftka Utrecht University).

Figure 3b. Ventrodorsal thoracic radiograph showing a thymoma in the
cranial mediastinum and pleural fluid accumulation.

Hellenic Journal of Companion Animal Medicine + Volume 5 « Issue 1+ 2016 63



Feline thymoma

64

Thymic lymphoma
Thymoma

Thymic brachial cysts
Thymic hyperplasia
Thymic hypoplasia
Thymic haemorrhage
Thymic amyloidosis

Thymolipoma

In cats with exfoliative dermatitis, additional tests
include skin scrapings to exclude the presence of
ectoparasites or dermatophytes, tape strippings or
ear canal mineral oil wash-outs.??227:28 Skin biopsies
are also obtained, which usually show orthokera-
totic and parakeratotic hyperkeratosis, epidermal
hyperplasia and inflammatory infiltration of the
superficial and mid-dermis by lymphocytes, neutro-
phils and possible mast cells 2122272832

> Differential diagnosis

A list of differentials for feline thymic conditions is
presented in table 1."" However, the most common
masses found in the cranial mediastinum are lym-
phoma and thymoma; it is important to distinguish
between them because of the different treatment
required.2’#'"* While in thymoma the treatment is
surgical, in lymphoma it is medical® Thymoma is
frequent in older cats;?’ it shows slower progress
than lymphoma and a better prognosis because it
responds well to surgical excision. On cytology, a
mixture of lymphoid and thymic epithelial cells are
detected in thymomas, while neoplastic lympho-
blasts are detected in lymphomas.?* However, cyto-
logic examination is often misleading and the only
way to establish a definite diagnosis of thymoma is
by histologic evaluation. A list of differentials in cats

with skin disease associated with thymoma is pro-
vided in Table 2.2 Definite diagnosis is based on
history, physical examination and skin histopathol-

ogy.

> Surgical treatment

Treatment of thymomas includes surgical excision,
chemotherapy or radiation.8"3#*?* Surgical excision
of thymomas or thymectomy is the treatment of
choice for most thymomas 824343 Thoracic explora-
tion is also recommended to evaluate the invasive-
ness of thymoma.?® Generally, thymomas are com-
monly removed via median sternotomy, although
in some cases excision is performed via lateral
thoracotomy (Figure 6) 819202224343 The tumour may
also be an incidental finding on exploratory thora-
cotomy.’s2'2 Median sternotomy is preferable for
large tumours since it allows access to the entire
thoracic cavity (Figure 7). Connective tissue is fre-
quently adhered to the sternum and electrocautery
is recommended for transection to allow visualiza-
tion of the thymus.*3" An initial visual inspection
of the pericardium, blood vessels including cranial
vena cava and internal thoracic arteries and pleura
is recommended to determine the degree of inva-
sion of the mass into the surrounding tissues prior
to dissection.® Vascular invasion can also be evalu-

« Dermatophytosis

+ Malassezia-associated dermatitis
Cutaneous hypersensitivities

+ Pemphigus foliaceus

- Adverse drug reaction

Pancreatic- or hepatobiliary carcinoma-associated alopecia

- Epitheliotropic lymphoma
+ Sebaceous adenitis

Systemic lupus erythematosus
+ Demodicosis

« Cheyletiellosis
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Figure 6. Cat of figure 4. A
thymoma as seen through a
median sternotomy.

ated preoperatively using ultrasonography and CT
imaging, even though the extent of the mass can-
not always be estimated until palpation and visual
inspection is effected at the time of surgery®*> The
mass is removed with a sharp and blunt dissec-
tion. If the mass has extended to the pericardium,
a pericardectomy should be performed.® It is also

important to isolate a single side of the mass. If the
cranial or caudal sides of the mass can be resected
free from the surrounding tissue, the thymoma can
be mobilized more easily rendering it easier to visu-
alize the heart and the large vessels. If the cranial
border of the mass can be dissected free from the
cranial vena cava, the dissection can be performed

Figure 7. A large thymoma in a
10-year-old Siamese following a
median sternotomy.
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Figure 8. A thy-
moma of the cat of
figure 1 adhering to
the pericardium is
removed via a left
lateral thoracotomy.

more safely so as to avoid laceration of this vein.®
The phrenic nerves should be identified within the
tumour or surrounding tissues and be preserved.3*’

Lateral thoracotomy at the 5" or 6™ intercostal
space is preferable for smaller tumours (Figures 8
and 9).>>*7 If it is not known preoperatively which
side is more affected, a left lateral approach is pre-
ferred®

Before thoracotomy closure, a throracostomy tube
is placed for the treatment of pneumothorax, and
possible pleural effusion and haemorrhage is moni-
tored.

Postoperatively, cats are hospitalized for three
to seven days? The thoracostomy tube is usually
removed 36 hours after surgery® During hospi-
talization, cats are given analgesic drugs including

Figure 9. Cat of
figure 1. The tumour
following removal.
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bupivacaine (1-2 mg/kg through the thoracostomy
tube), meloxicam (0.05 mg.kg SID po), fentanyl (2-6
1g/kg/h as a constant rate infusion) and antibiotics.
The follow-up includes physical examination and
thoracic radiographs every 3-6 months to detect
potential tumour recurrence.®’

> Postoperative complications

Postoperative complications of thymectomy in-
clude anorexia, lethargy, corneal ulcers, intratho-
racic haemorrhage, pyogranulomatous pleuritis as-
sociated with fungal hyphae and laryngeal paraly-
sis.82 Myasthenia gravis has also been reported post
thymectomy one to seven weeks after surgery.?*!




> Adjuvant treatment

The routine use of adjuvant chemotherapy is not
justified in cats.2'5% Radiation therapy has occasion-
ally been used alone or combined with surgery with
promising results.'*%

Treatment of myasthenia gravis includes the use
of anticholinesterase drugs such as pyridostig-
mine bromide (0.5 mg/kg BID-TID po) and neostig-
mine alone (0.04 mg/kg/6 h im) or combined with
prednisone (1.5-2 mg/kg BID po)."*?*?>2%31 In cats
with myasthenia gravis associated with thymoma,
thymectomy is considered as a useful treatment
adjunct to immunosuppressive therapy.'?##%3! In a
few cats, clinical signs of myasthenia gravis resolve
following thymectomy.??'

> Histopathologic findings

histopathologic examination show thymomas to
consist of a mixture of cells including thymic epi-
thelial cells which can be round, oval or spindle in
shape as well as small lymphocytes (Figure 10). The
nuclei of epithelial cells can be round to oval with
eosinophilic or clear cytoplasm and nucleoli are not
frequenﬂy observed‘Z—SJB,W1,17,18,22,24,26,28,30,32,33 The prO-
portion of epithelial cells to lymphocytes varies in
thymomas or even in areas of the same neoplasm.”#
In two reported cases, the proportion of lymphoid
and epithelial cells was similar." Mitotic figures are
not frequent.3#%'2° Foci of haemosiderosis, necrosis,
mineralization, oedema and gland formation may
also be observed®#7*3 A large proportion of thy-
momas are cystic. In humans, the criteria for classi-
fication of cystic thymomas include a) the presence
of solid expanses consisting of a dual population
of epithelial cells and small mature lymphocytes
within the cyst walls, b) perivascular spaces and ar-
eas of medullary differentiation, and c) the absence
of epithelial lining.”**° Cystic thymomas have also

been described in cats. The cysts are lined by flat-
tened epithelial cells and small lymphocytes, which
create a cell layer. Cysts may contain red blood cells
and stainable fluid; Hassal's corpuscles may occa-
sionally be observed.23781217.202426293032 Clear cell
thymoma where neoplastic cells emerge as large
clear cells comprising a uniform mass has been
reported.**” Mast cells may also be present323
Amyloid deposition has also been reported.'*° Ar-
eas of necrosis and cystic cavities may be detected
too2>1® Additional tests that can be used for the
characterization of thymoma include flow cytom-
etry, immunocyto(histo)chemistry and electron mi-
croscopy.”*°

> Staging

Clinical staging of a thymoma is based on a) tumour
invasion into the capsule and surrounding tissues
on CT scans, b) intraoperative findings concern-
ing tumour distinctive delineation from surround-
ing structures including mediastinal pleura, lymph
nodes, pericardium and vena cava, ¢) the presence
or absence of neoplastic cells in surgical margins as
seen microscopically, and d) metastatic disease.”>*’
This staging system may be used to recommend
medical management and define prognosis in cats
with thymoma.' The staging system is shown in Ta-
ble 3.4

> Prognosis

The prognosis of feline thymomas that are non-in-
vasive, non-metastatic and amenable to complete
surgical excision is favourable 824 On the other hand,
feline thymomas associated with paraneoplastic
syndromes that cannot be controlled have a more
guarded prognosis.?&#

However, in a few cases with myasthenia gravis and

Figure 10. Thymoma (Female,
DSH, adult cat). Thymic

architecture is obscured due to

the neoplastic proliferation of
epithelial cells. A limited proportion
of small lymphocyte is also seen.
Haematoxylin-eosin, magnification x
200 objective lens.
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exfoliative dermatitis, the syndrome resolved fol-
lowing a thymectomy.?"?#2%3" The main prognostic
factors associated with survival are shown in Table
4.8 Median survival for cats treated with thymecto-
my was reported to be 41 months.#%
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KpNUVvoi oTn yaTa: 8 meplotatikd (2000-2015)», v 0TNV Katnyopia mPoQ@opIKr) EAEVOE-
pn avakoivwon amd akadnuaikd» n epyaocia TG k. Xapahaumidou MuUKepiag PE TiTAO
«MENETN TNG EMOUAWONG TOU KEPATOEISOUC LETA amd XNUIKO €YKAUUA O KOVIKAOUG HIE
NV XPrion EUMAOUTIOUEVOU OE AHOTIETAAID TAGOUATOG KAl SOEUKUKAIVNG: TIPOKATAPKTIKA
QTOTENEOUATOR.

O1 6UVAGEAPOL TIOU AVAKOIVWOoAV TIC TTAPATTAVW EPYACIEC ENaav OWEOETITAYH TTOOCPO-
pd Tou BiBAomwAeiou Immokpdtng (KauBouviwv 8, ©sccalovikn, 54621) yia Tnv ayopd
ETMOTNHOVIKOU OUYYPAUUATOC KAl CULBOAIKS avapvnoTIKO SWEO.

O Mpoedpoc TG Emotnuovikng Emitpornmc Tou 7°° Forum
MavwAng ZapiSopixehakng, DVM, PhD, Dip ECVD
KaBnyntr\c MNaboloyiag Zhwv Zuvtpoplag

Teletn Anéng
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AIHMEPIAA Q
KAINIKHE =

AIMATOANOI'IAZ

1-2 OKTQBPIOY 2016 | AGHNA
ELECTRA PALACE HOTEL

H EAAnvikn Etaipeia Ktnviatpikng Zowv Zuvtpo@idag 510pyavavel:

AIHMEPIAA KAINIKHZ AIMATOANOTIAX
Aiyvwon Kal avtetwnion naBoAoyiKwy Kataotdoswy pe ouditnon NEPIOTATIKWOV

> Eloaywyn otig pefodoug aipatoAoyikng didyvwong > AVOOOAOYIKEG Kal AIJOAUTIKEG avalpieg
> AlayvwoTikn npooéyylon tng avaipiag > Avalpieg tng yartag
> Algoppayikég avalpieg > Metayyloelg aigatog oto okUAo kal otn ydta

> Alatapaxég nigng

MPOXKEKAHMENOI OMIAHTEZ:

Urs Giger, MatBaiog¢ MuAwvakng,
Prof. Dr. med. vet., MS, FVH, Dipl. ACVIM & ECVIM, ECVCP DVM, PhD, Av.KaBnyntnig MaBoAoyiag,
KaBnyntig MaBoAoyiag Ktnviatpikng IxoAng Tunpa Ktnviatpikig, AM.0.

University of Pennsylvania, USA.

Dennis B. DeNicola,
DVM, PhD, Diplomate ACVP (Clinical Pathology), Adjunct Professor, Purdue University
Chief Veterinary Educator, IDEXX Laboratories, Inc., Westbrook, Maine USA
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0o6nyieg

MIPOC TOUG CUYYPAPEIC

H latpiki Zwwv Xuvtpo@idg (1.2.X.) sival Siy\woco (Snpo-
olevetal otnv EN\nviki kat Tnv AyyAikry YAwooa) meplodikd
¢ EN\nviki¢ Etaipeiag KTnviatpiki¢ Zwwv Zuvtpo@idg
(EA.E.K.Z.X.), y€ EMOTNUOVIK KPITIKK EMITPOTI KAl € OKOTIO
TN ouveyn ekmaideuon Kal evuépwon Twv KTNVIATpwy {wwv
OUVTPOPIAG.
To mepLodIKO SéxeTal EpYacieg yia Kpion, pe Tnv mpolmobeon
ot Sev éxouv dnpooteuTel LepIKWG i MARPWCE, 1y Sev éxouv
umoPAnBei TauTtoxpova yia Snpocieucn og AMo évtumo 1 nAe-
KTPOVIKO PETO.
Kopia embiwén tou meplodikou eival n dnpooicuon peeTwy
TIoU APOPOUV 0€ OAOUG TOUG TOMEIC TNG LOTPIKAG Twv {Wwv
OUVTPOPLAG. XT0 TIEPLOSIKG SNUOCIEVOVTAL Ol TAPAKATW KOTN-
yopieg apBpwv:
1. ApBpa cuvtagng: Zuvtopa apbpa oxoMacpou i kpiong
emikapwv BepdTwy, Ta omoia cuvtdooovtal UOTEPA AN
nPAoKANoN TG ZuvtakTikng Emtpomrg (X.E.).

2. BifAoypagikég avaokomnioelg: Avalvovtal oUyxpo-
va KTnviatpikd Béuata, yia ta omoia mapouoialovtal ot
nPOoPaATEG EENIEEIC Kal N EUMELPIT TWV OUYYPAPEWY, EVL
MapANNAa Umopei va avagépovTal Kat Ta cupmepdopata
OELPAC EPELVNTIKWY UENETWV 1} EVOLAQEPOVTA TIEQIOTATIKA
TWV ouyypa@éwv. Ot avackomAOEL; YpApovTal amd évav
£W¢ TPEIC oLyYpaeic. H éktaon Tou Kupiwg Kelpévou Sev
npémel va gival peyahUtepn Twv 5.000 Aé€ewv Kat n BiBALo-
ypagia va punv unepBaivel Tig 50 avagpopéc.

3. EpguvnTikéc epyacieg: Mpokemal yia mpwtdtuma dpbpa
Baoikng kat KMVIKAG €peuvag, KaBwg Kal MENETEC TTPOOTTTI-
KoU xapaktrpa. H €ktaon Tou Kupiwg Kelpévou Sev mpémel
va gival peyahitepn twv 4.000 Mé€ewv kat n BiAoypagia
va pnv umepPaivel Ti¢ 50 avapopeEc.

4. EvSla@épouosg mepmTwoelG: AOTENOUV TION) OTIAVIEG
TIEPITTWOELG VOONMATWY 1} EQAPUOYN VEWV SLIayVWOTIKWV
UEBOSWV 1} BEPATTEUTIKWV PETPWV/TEXVIKWY TTOU aQOpOoUV
o€ éVa WG TTEVTE TTEPLOTATIKA. EAV 0 aplBudg Twy meplotati-
KWV umepBaivel Ta EVTE N LENETN UTTAYETAL OTNV KaTnyopia
NG avadpopIKAG epyaciac. H €KTaon Tou Kupiwg Kelpévou
Sev mpémel va givat peyahUtepn Twv 3.000 Aé€ewv Kat n Bi-
BAoypagia va pnv umepBaivel Tig 20 avagopéE.

5. Aiayvwotika mpoPArjpata: Mapouvoialetal omavio fi Kot-
VO, aANd pe aouvriBloTn KAk ekdridwon i StayvwoTikd
€UPNUATO, TEPIOTATIKO UTO Hop@r «mpofAruatogy. H
£KTOON TOU KUPIWG KelPEvou Sev mpémel va gival PeyaAlTe-
pn Twv 1.500 Aé€ewv Kat n BiBAoypagia va pnv unepPaivel
TIG 15 avagpopég.

6. H wpa ¢ StayvwoTikig (BupnBeite mug ...): Mpokertal
yla tv mapouciaon pag SlayvwoTiKAg 1 OpameUTIKAG Te-
XVIKAiG Tou a@opd Ta {Wa cuvtpo@ide. To Keipievo, éktaong
£w¢ 2000 Aé€elg, mpémel va umootnpiletat amd mouoto ew-
TOYPAPIKO UAIKO TO omoio Ba kaBodnyei fripa mpog Bripa
TOV avayvwoTn yla v ektéleon tne. Ot pwtoypagies Ba
TIPETEL VA OLUVOSEVOVTAL MO TIG AVTIOTOIXEG EMEENYNHATL-
KéG AeCavtec. Ot PiBAoypagikég avagopég dev mpémel va
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unepBaivouy Ti¢ 10, Sev xpetdleTal va eival EVOWUATWHEVEG
OTO Keipevo oA va To akoAouBouV w¢ «TPOTEVOEVN Pi-
BAoypaian.

7. Zxohiaopdg evdiapépovtwv apBpwv: Mpokettal yia ma-
pouciaon gvog emAeyuévou apBpou amd Eevoyl\wooa me-
plodika pe 1biaitepo evdiagpépov, To omoio Ba umoBaNeTal
Katdmy ouvevwonong pe t L.E. H éktaon Tou Kupiwg Kelué-
vou Sev mpémel va eival peyahUtepn Twv 1.500 Aé€ewv.

8. Mpappata mpog Tov ekdoTn: Mepiéxel kpioelg ya dnpo-
olevpéveg amd To ePLoSIKG UeNETeC. H €kTaon Tou Kupiwg
Kelpévou Sev mpémel va gival peyohutepn twv 500 Aé€ewv
Kkat n BiAoypagia va pnv umepBaivel TG 5 avapopég.

Ot epyaoieg umofdMovtal Yéow NAEKTPOVIKOU TaxuSpo-

ueiov otn Sievbuvon iatrikizs@hcavs.gr padi pe  oxetikn

€MOTOAN, n omoia ameuBuvetal otov AweuBuvtry Zuvtaéng,
610U ava@épovTat: o TITAOG Kal N KaTnyopia TG epyaciag, 6t

n televtaia Sev €xel HEPIKWG I TAPWE SnpooIeuTEl Kat dev

€xel uroPAnBei Tautdypova yia dnuocicuon og Ao évtumo 1

NAEKTPOVIKO PEDD, 0TI OAOL 01 UYYPaYE(C £xouv Slafdoel kat

amodexTel TO KeieVo TNG epyaciag kal 6TL O TEPIMTWON armo-

Soxn¢ yla dnuooicuon Ta TVELHATIKA SIKaWUATA aviiKouv

otnv I.Z.X. Katd tnv umofoAr tng, n epyaocia AapPdvel évav

Ap1Bu6 Avagopdg mou Kovorolgital otov umelBuvo alAno-

Ypagiag, o omoiog Tov xpnolpomolei o€ KAOE emKovwvia Tou

e TO TIEPLOBIKO.

Kabe epyacia umoBaletatl otnv ENnvikni fi AyyAikr yY\ooa
oe apxeio.doc fi.docx (MS Word). To keipevo mpémet va ivat
Slapopewpévo og SIMAO dlaoTnua, Pe mepBwplo 3 €KATOOTA
TIPOG ONEC TIC TTAEVPEC Kal O€ Ypaupatooelpd Times New Ro-
man pey£Boug 12 otolyeiwv. H apibunon twv oehibwv mpénel
va gival ouvexng, va Eekvd amd t oehida Tou Tithou Kkal va
@aivetal 0o KaTw Se€16 Kpo. Ol YPAUPES TIPETIEL VA £XOUV OU-
vexr apiBunon o€ 6An Tnv €KTOON TOU KEIUEVOU OTO apPIOTEPO
nePIBWPLO NG oeNidaC,

H epyaoia mephapBavel ti¢ €€i¢ evotnTeg: T ogAiba Tithou,
v mepIANYN pe TIg MéEeIg KAEWBIA, TO KUPIWG KEiUEVO, TIG €u-
xaplotieg, T PiAoypa@ikéG avapopég kat Tig Ae(AvTeg Twv
EIKOVWV.

1) ZeAida TitAou: Te autr mephapPBdvovral Katd oglpd: (a) o
Tithog TG epyaciag pe meld ypdupara, (B) Ta ovopata Twv
OuYYPaQEéwV (€MBETO, APXIKO UIKPOU OVOUATOC Kal TIPO-
QIPETIKA TOU TIOTPWVUHOU), () TO EMAYYEAUA Kal ol TiTAoL
TWV OUYYPAQEWY, 0 SlaXWPIoUOS Twv Omoiwv yivetal pe
aplBuNTIKOUG eKBETEC, (8) To dvoua, N TAXUSPOWIKN Kal N
nAekTpovik SlevBuvon, KaBwE Kal To TNAEPWVO TOU UTTEL-
BUvou aMn)oypagiag, To dvopa Tou omoiou emonuaivetal
Kall e aoTePIoKO (*), (€) 0 Bpaxug TITAOG TNC EpYaTiag, LEXP!
0OPAVTA XAPAKTHAPEG.

2) Mepihnwn: Mpémel va €xel éktaon péxpt 250 Aégelg. Katw
amné tnv mepi\nyn avagépovtal amd TPELG WG MEVTE AECEIG
KAeWS1d. Ot Aé€eig KAeIOIA TIpEMEL va QVTIOTOLXOUV OTOUG
S1ebveic dpoug Tou Index Medicus (http://www.nlm.gov)
Kkat va amodidovtal ta eNnvika ocupewva pe o IATPOTEK



(MeSH-Hellas-Bioiatpikr) Opohoyia).

3) Kupiwc keipevo: Ot BiBAoypa@ikég avVasKOTIGELG KEPA-
Aatomolouvtat eENeVBEpa e BAon TIG EMAOYEC TwV GUYYPA-
@éwv. Ot EPEVVNTIKEG KAl AVASPOUIKEG EPYACiEC TPEMEL
va nepihapfavouv: (a) Eicaywyn: NepthauBavel cuvomTiki
TIEQLYPAPI TNG UTTAPXOUGAC YWWONG. XT0 TENOG TNG Kabo-
piletal pe cagrivela o okomog NG UeNéTNG. (B) YAikd kal
pébodot: MephapBavouv tn AemToUEPr TEQIYPAQPH TOU
TPOMOU AYPNG TwV UAIKWV f/Kat TG emioynic Twv {wwv
TIOU CUMKETEIXOV OTN HEAETH, KABWE Kal TN 0apr TEPLYPa-
@1 TG uebodoloyiag mou EQapUOCTNKE, WOTE N £pEVVA VA
umopei va avamapayBei amd dAloug epeuvnTéG. Ze mepi-
TITWON UEAETWY TTOU APOPOUV OTN XPrON TEPAPATOlWwWY
TIPETTEL VO AVAQEPETAL O APIBUOE TNG ASE1ag TIEIPAUATIONOU
amé v appddia Ktnviatpikn Yinpeoia, eV o€ mepimwon
KAIVIKQV TIEPIOTATIKWY TIPETTEL VOl QVAPEPETAL OTL A@ONnKe
1 ouykatabeon tou I81oKTATN. (y) AmoteAéouara: Mpémet va
napoucialovial e Aok O€IPd Kal Va amo@eUyovTal ol
€MAVAAYELG OTO KEIUEVO, TOUG TIHVOKEG KAl TIG EIKOVEG. (6)
2u{ritnon: Ze autj oxoAdlovTal Ta onpavTIKOTEPA EUPN-
paTa TG Epyaoiag. Xu{nTouvTal Ta AMOTENECUATA OE OXEON
JE TO OKOTIO TNG EPYATIAg ou KaBopioTnKe oTnV El0aywyn.
Edv undpyouv eupripata mou Gev avapévovtav 1 ivat avi-
Beta pe v apxikr umobeon, yivetal mpoomndbeia va e§nyn-
Bouv. H ouliitnon Sev mpémet va ival pia o emavainyn
Twv anoteheopdtwv. Euprjpata mou Sev meptypdenkav ota
amoteNéopata Sev TPETEL va ava@éPovTal Kal va OXONd-
Covtal otn oulnon. Mpémel va yivetal ouykplon pe Ta
amoteNéopata AWV EpELVWY TTAPANNAA LIE TRV avapopd
TWV EVPNUATWY TNG Tapovoag epyaciag, OmMwg autd mpo-
KUTTOUV amod Ta amotehéopatd tne. Ot evilapépouoeg
TIEPUMTTWOELG TIPETIEL, ETTIONG, Va emuepiCovTal o Eloaywyr,
evblagépouca mepimwon kat cu{non. Ta SiayvwoTika
npoPAnpata Sev Sabétouv eloaywyr kat ou{itnon. To
Keipevo Eeva Pe TNV TIEQIYPAQPN TOU TIEPIOTATIKOU Kal
akohouBolv Ta Aoyikd epwtripata mou Tibevial amd tov
OUYYPa®éa Kal Ta omoid GUPBAANouUV OTnV TPOCEYYION
Kal TENIKA 0TV emiAucn Tou SlayvwoTikol mPoBARuaToC.
Ta ypappata mpog tov ek80tn dev emuepiovtal o€ TUA-
pata.

4) Evyapuotieg: Mpémel va ameuBuvovtal pévo ot ekeivoug
TI0U €ixav mPaypaTik cupBOAR 0TV epyacia.

5) BifAtoypa@ikéc avagopéc: MNa tnv kataypaer Twv BIBAL-
OYPAPIKWY avapopwv akolouBeital To cvotnua Vancou-
ver. Ot BiBAMoypaiec apiBuouvTal Pe Tn OEpd TToU EPPa-
viovtal 010 Keipevo pe apafikolc apilBuoug umo popen
ekBeTwV Kal pe tnv ibla aplBuNnTIkh oglpd mapartiBevtal
otnV evétnTa Twv BiBAoypaikwy avagopwv. Kabe BIBAL-
OYPAQIKN avapopd TePINAUBAVEL Ta EMOVUMA OAWV TWV
OUYYPOAPEWV KOl TA aPXIKA TOU OVOUATOG TOUG XWPIG TEAE-
€, OANOKAN PO ToV TiTAO TOU dpPBpoU, TV EMionun cOVTUNON
Tou TitAou ToU TEPLOBIKOL (aKoNouBeital o KatdAoyog Tou
Index Medicus), To £T0¢, 0 TOMOG Kal N TPWTN Kal TEAEUTAia
oghiba tng Snupoaicuonc. Otav n avagopd gival kegahaio
BiBAiov, mapatiBevtal Ta OVOUATA TWV CUYYPAPEWY, O TiT-
Mo¢ Tou Ke@aaiou, o TITAOG TOU CUYYPAUMATOC, Ot EKOATEC,
0 ApIBUOC TNE €KSOONC, 0 EKOOTIKOC OIKOC, N TTOAN TTOU €YIVE
n €kdoan, To €10¢ TG €KSOONC Kall 01 GENISEC TOU KEQaAMai-
ov. Tumol BIBMOYPAPIKWY AVAPOPWV:

1. Tangner CH, Hobson HP. A retrospective study of 20 surgically
managed cases of collapsed trachea. Vet Surg 1982, 11: 146-149.

2. Payne JD, Mehler SJ, Weisse C. Tracheal Collapse. Compend
Contin Educ Pract Vet 2006 (May), 373-382.

3. Hawkins EC. Tracheal wash and bronchoalveolar lavage in
management of respiratory disease. In: Current veterinary thera-
py XI. Kirk RW (ed). 2 edn. WB Saunders: Philadelphia, 1992, pp.
795-800.

4. Cotes JE. Lung function: Assessment and Application in
Medicine. 5™ edn. Blackwell Scientific Publications: Oxford, 1993.

5. Schwarz PEH. Public Health Implications: Translation into dia-
betes prevention initiatives — Four - level public health concept.
Med Clin North Am 2011, Article In Press.

6. Wyndaele JJ. Interstitial cystitis / chronic bladder pain syn-
drome. In: Congress proceedings of the European College of Vet-
erinary Internal Medicine — Companion Animals. Amsterdam, The
Netherlands, 2006, pp. 159-163.

7. Global Health and Security Initiative. Middle East consortium of
infectious disease surveillance (MEDICS). 2009, http://www.ghsi.
org/projects/mecids, (accessed 12 March 2008).

6) Mivakec: O1mivakeg apBuouvtal pe apafikolc aplBpoug pe
TN O€1Pd EUPAVIONG TOUG OTO KEipevo. ATIOTEAOUV XwpLoTd
NAEKTPOVIKA apyeia. ZTO EMAVW PEPOG PEPOUV TOV apIBUO
Tou¢ (m.x. Mivakag 1) kat 0Tn cuvéxela Tov TiTho Toug pe e(d
ypdpparta. Epocov umdpxouv eme€nyrioelg mou BonBouv
0TNV Katavonon Tou mivaka eueavi{ovtal wg UMOoHUEIW-
OELG Kal onpaivovTal pue oUUPBOAA WG EKOETEC.

7) Eiovec: Ot pwTtoypagieg, Ta oxripata Kat Ta Staypdppata
QVIAKOUV OTIG «EIKOVEC», Ol EIKOVEC aplBpolvTal Le apaft-
KOUC apIBpOUG HE TN OEIPA EUPAVIONC TOUG OTO Keipevo. Ot
Ne{AVTEG TWV EIKOVWV aVaQEPOVTAL META TIC BIBMOYPaQIKES
ava@opéq. O1 elkOveg Mpémel va amooTéNovTal 08 Hopen
JPEG f TIFF kat n avaAuar Toug va sivat éwg 300dpi.

Ovopatoloyia kat povadec pérpnong: Ol PAPUOKEUTIKEG
oucieg avagépovtal pe Bdon tn SpacTikr ouaia Toug Kat Ox1
UE TNV EUMOPIKN OVOpasia Toug. Tnv TpwTn Qopd mou eUpavi-
{ovtal 0To Keipevo akoAouBei og mapévBeon n ePMopIKr ovo-
pacia Tou OKEUAoUATOG TTOU XENCIUOTIOBNKE Kal N €Talpeia
mapaockeunc. H 56on, n 060¢ xopriynong kai n ouxvotnta xo-
PAYNONG TWV OUCIWV TTOU XopNnynonKav mPEMeL va TOmoBeToU-
vtal o€ mapévBeon péoa oo Keipevo. Ot povade pétpnong
Twv Slapopwv peyeBwv akolouBolv To SiebvEC cuotnpa (IU).

la tn Xpnolgomoinon omolacdnmoTe GUVTOHOYPAPIag, TIPETEL
TIPONYOUEVWG VA EXEL XPNOIHOTIOINBEI OAOYPAPWG TNV TTPWTN
OPA TTOU CUVAVTATAL OTO KEIUEVO, KATA TNV OO0 N GUVTOO-
ypagia TomoBeteital uéoa o€ mapévoeon.

'O\e¢ o1 epyaociec mou umoBdANovtal yia Snpocieuon oto me-
ploSIKO KpivovTal amd TOUNAXIoTOV SU0 KPLTEG, oL oTmoiol gival
€181Koi yla 1o Bépa emoTrpove Kat Sev yvwpilouv Ta ovopa-
Ta TWV ouyypa@éwv. Ot cuyypageic eldomolouvtal o€ EUAOYO
XPoviké didotnpa yia tnv armodoxn 1 andppiyn tne epyaciog
yla dnuooieuon. Epdoov amartovvtal Tpomomotnoelg 1 Sieu-
KPWVACEIC, N epyacia padi pe TIC TapATNPAOELC TWV KPITWV EMIL-
oTpépetal oTov umelBuvo aAnloypagiac. E@ocov ol cuyypa-
(PEIC TPOTTOTIOICOLV TV EPYACIA TOUG /KAl AMAVTHCOULV OTIG
TAPATNPNOELC TWV KPITWY, TNV emavunofailouv padi pe ™
OUVOOEUTIKN €mOTON 0€ Sidotnpa 4 eBdopuddwy. Epdoov n
€pyaoia yivel amodekT yia dnpoacicuon, amooTéNeTal anod tn
3.E. o€ petappaoTn, yia va tyv anodwoel ot deuTtepn yA\wooa
Tou TEPLOSIKOU. Tnv €UBUVN YIa TO TEAIKO UETAPPACHEVO KEi-
UEVO TNV €XOUV Ol CUYYPAYEIG TNG Epyaciag. To Keipevo auto
amooTENETAL TIPOG €yKpLon otov umevBuvo aAAnAoypagiag,
0 0OT0{0¢ TIPETEL Va TO EMOTPEWEL HE TI TUXOV S10pBWOEIS OE
Sdotnua 2 eBSopddwv. Ta dU0 TENKA Keipeva, ENNVIKO Kal
ayyAiko, amootéAovtal otov umebBuvo alnloypagiag and
TO TUTTOYPAQEIO TIPOKEIUEVOU VA TIPAYLATOTIOIROEL TOV TENIKO
€Neyxo. Z10 0Tddl0 autd Sev emTpémeTal kapia allayry 0To
Keipevo. Avatuma Sev SiatiBevral, aAd Ta TEAIKA Keieva PETA
TOV TUTTOYPAPIKO EAeYX0 amooTéNovTal 0Tov UEUBuVo al\n-
Aoypagiag og nAekTpoviKr popen (pdf).

Od&nyieg mMPOG TOUG CLYYPAPEIG o
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Instructions
for authors

The Hellenic Journal of Companion Animal Medicine
(HJ.C.A.M.) is a peer-reviewed, bilingual (Greek and English),
publication of the Hellenic Companion Animal Veterinary Society
(H.CAVS.), which aims at the continuing education of the
companion animal practitioners.

Manuscripts should be submitted for review, with the consent that
they have not been submitted simultaneously or published in part
orin full, to other journals.

The aim of the journal is to publish articles dealing with all
aspects of companion animal medicine. Manuscripts that will be
considered for publication are of the following types:

1) Editorials: Short articles or commentaries of current issues and
topics commissioned by the Editorial Board.

2) Reviews: They cover modern veterinary issues. They should
present the most recent information available and the clinical
experience of the authors, while they may also contain the
conclusions of original articles or case series of the authors.
Reviews should be written by one to three authors, and their
length should be limited to 5.000 words and up to 50 references.

3) Original articles: These are original studies of basic and clinical
research or prospective studies. The main text should be limited
0 4.000 words and up to 50 references.

4) Case reports: Detailed description of unique or rarely reported
clinical entities or application of new diagnostic methods or
therapeutic interventions of one to five cases. If the number of
cases presented is more than five then the manuscript will fall
under the category of a Retrospective study. The text should
be limited to 3.000 words and up to 20 references.

5) What is your diagnosis: An interesting, unusual or a common
but with a rare clinical manifestation case can be presented as
a “diagnostic challenge”. The text should be limited to 1.500
words and up to 15 references.

6) Time for diagnostics (remember how...): These is a
presentation of a diagnostic or therapeutic procedure in
companion animal medicine. The text, limited to 2000 words,
must be accompanied by plentiful photographic material that
will guide the reader step by step throughout the procedure.
Each figure must be accompanied by an explanatory legend.
References should be limited to 10; the author is not obliged to
embed them in the text, but they should be provided at the end
of the text as «suggested reading».

7) Commentaries of interesting articles: They are short articles
commenting selected articles with special interest published
by another journal submitted with the consent of the Editorial
Board. The text should be limited to 1.500 words.

8) Letters to the editor: They are commentaries referred to
articles published by the journal. Their length should be limited
to 500 words and up to 5 references.

Manuscripts should be submitted via e-mail (iatrikizs@hcavs.gr)
accompanied by a cover letter, addressed to the Editor, stating: the
title and the type of the manuscript, that it has not been published
or has been submitted simultaneously elsewhere for publication,
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