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ApBpo Xovtaéng

O1 kTnviatpol Tov {(dwV cUVTPOPLAG
G Npweg TG Eviaiag Yyeiag

H Eviaia Yyeia eivat pio évvota o miepthapavet Tnv Kato-
VONon OTLN LYEX THV AVOPAOTIWYV, TwV {GWV Kat TOL KOO
pag meptparrovrog addnroouvvdéovtal. H Eviaia Yyeia
nieptAapPdvel TOAD TieplocdTEPar AT Tot AOLUWON VOO T
OAMG aUTE ATTOTEAOVV €Va TUTIIKO TTapadeLy ot TTOAAEG
{woavBpumovdcol v UITopovV VA AVTIHETOTILIOTOVV AITO-
TENEOUATIKA Xwpig TNV mpoaéyylon Tng Eviaiag Yyeiag. Ot
oLvdEoelg PeTaE avBpwTwv, {HdwV, TpoditwV, (woTpodpmv
Kol ToL TepLPaAAovTog dev Uimopolv va mapafrémovial.

IMaykoopia kat Tomikn Eviaia Yyeia

H ¢évvola ¢ Eviaiag Yyeiag avayvwpiletot kat yivetat
anodextr) og aykdopo eninedo ano v TpipeAr) Emt-
1por tou [Taykdopov Opyaviopov Yyeiog (World Health
Organization, WHO), 1 AteBvr) Opydvwaon Tpodipwv kat
lewpyiag tov OHE (Food and Agriculture Organization of
the United Nations, FAO) kat tov ITaykoopio Opyaviopo
yioo v Yyeio twv Zowv (World Organisation for Animal
Health, OIE), kat o€ Evpwraiké emninedo and tnv Evpwaixn
Apxn v v Acpalela twv Tpodipwv (European Food
Safety Authority, EFSA) kat 1o Evpwnaiko Kévtpo I[Tpoin-
yng kat EXéyxov Noonuatwv (European Centre for Disease
Prevention and Control, ECDC). Otemnionpeg ouvepyaaieg
HeTaly VOTITOVTWV, OTIWG 1) CLYXPNHATOSOTOVUEVT ATTO
v EE kowompa&ia EJP Eviaiag Yyeiag, Sievkolbvouy kaut
vrootnpilouvv T cuvepyacio petald Sadpopwv mediwv
oxeTikwv pe v Eviaia Yyela kat otoxebouvv oto vo ehti-
woovv TNy etopétnTa. H Eviaia Yyeia eival amd tn ¢pvon
¢ Otebvg, A& apop& Kot o€ TOTIKO emimnedo.

Ot ktnviatpot epyalovtat KaBnpepvd yloo Kadltepn
Eviaia Yyeia. To KTVIATPLIKO MOy YEALX EXEL EVEPYE UTTO-
otnpi€et Tnv Eviaia Yyeia, oAA& 1) TpoGOXT) GUXVA GLYKE-
VIPOVETAL GTOUG KTNVIATPOUG TWV TAPAYWYIKOV {O®V
Kal TOUG KTNVIATPOUG TIOU epydlovTal 6TV aopalela Tov
Tpodipwyv. «Veterinarians are our #OneHealth heroes!»
éypaye oto Twitter o @FaoLivestock yia v ITaykdoopia
Huépa Ktnviatpikig, otig 24 Ampihiov tov 2021, xwpig va
nipocdlopicel TNV edikeLON TWV KTNVIATPWV.

Editorial

Companion animal
veterinarians as One Health
heroes

One Health is a concept of understanding that
the health of humans, animals and our shared
environment are connected. One Health en-
compasses much more than infectious diseases,
but they are a classical example: many zoonotic
infections and diseases cannot be addressed
adequately without a One Health approach. The
links between humans, animals, food, feed and
the environment cannot be ignored.

Global and Local One Health

The One Health concept is acknowledged and
embraced at the global level by the Tripartite
World Health Organization (WHO), the Food
and Agriculture Organization of the United
Nations (FAO) and the World Organisation for
Animal Health (OIE), and at European level by
European Food Safety Authority (EFSA) and
European Centre for Disease Prevention and
Control (ECDC). Formal partnerships between
institutes, such as the EU-co-funded One Health
EJP consortium, enable and support collabora-
tion across the different fields related to One
Health and aim to improve preparedness. One
Health is inherently international, but also rel-
evant at a local scale.

Veterinarians work for better One Health
every day. The veterinary profession has actively
advocated One Health, but the spotlight is often
on livestock veterinarians and veterinarians
working in food safety. “Veterinarians are our
#OneHealth heroes!” tweeted @FaoLivestock
on the World Veterinary Day, April 24, 2021,
without specifying the type of veterinarians.

One Health as a concept is close to the
everyday work of veterinarians in companion
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ApBpo Zuvtaéng

H Eviaia Yyeio wg évvola eivat kKovta otnv kabnpepwv
ePYOia TWV KTNVIATPOV TwV OOV CUVTPOPLAG GTNV KALVIKT
nipaén, oe di&kpopeg Tomobeoieg MAvw GTOV TAAVATH TTOV
ohot potpalopacte. H vyeia tov {dwv cuvTpodLdg ouv-
déeTo oTEVA e TNV LYEIX TV IBLOKTNTOV TOUG KAl GAAWY
avOpanwy, kabwg kat pe TV vyela ALV (Owv. Oa TTpérel
va toviotei 61t Eviaia Yyeia mepthappével emiong Tig Oett-
KEG TIAEVPEG KAl TA TIAEOVEK T AT TOV VX €XEL KATTOLOG (ot
OLVTPOPIAG, KOl TO TIWG OL KTNVIATPOL EXOVV TNV eUTTELpint Var
TtapéXouy GUHPOVAEC GXETIKA e HETPA TTOL e€aapalilovv
Vv aodpan 18lokTnoio Twv {wnv, TIg SpacTnploTnTES 0TS
omoieg BonBovv Tar {ma, Kat Tor {wot TToL TTapEXoLY LTINPeaieg
o€ aTopa (e el8IKEC avayKeG. [evikdTepa, oL KTNVIATPOL TwV
(v cLVTPOPLAG £XOUV TTIOANEC povadLKES evKatpieg va
enpEpouy TNV odAayn wg pweg Tig Eviaiog Yyeiag.

EnumAéov, n Eviaia Yyela apopd Kal Ty vyeio Tov KTn-
viaTpwv. OLkTnviaTpot pmopel va exteBolv oe molvdptOua
naBoyova Tov TpokalobV {woavOpwovocoug Katd TNV
epyacia Toug, Kat n anodoon WSiaitepng Mpocoxng amd
HEPOUG TOUG UITOPEL VO HELDTEL TOVG ETTAY YEAHLATIKOVG KLV-
dvvoug vyelag. H Eviaia Yyeio eival pia évvola mov apopd
TOUG KTNVIATPOUG Kabnpeptvd, TO00 oe TAyKOGHLO 6T0 Kol
o€ TOTIKO eminedo.

Movadikég evkaipieg mov pmwopouvv va
emPpEpovv TNV aAlayn

H mapoyn atpikng ¢ppovtidag ota (oo suVTPOPLAG CUXVA
amoTehel PEPOG eVOG HeyaADTEPOL OKOTIOV atd TNV Lyeia
TV iSlwv Tev {Owv oTa omoia amevBvvetal. Evag onpavTi-
KOG 0TOX0G UItopel va elvat ) Tpootacia TG avBpamivng
vyeiag, vmtoé TNV omTIKN Ywvia NG Eviaiag Yyeiag. Tétola
napadeiypata eival ot epfoliacpol évavtt TnG ADooAg Kot
otavBedpuvBikég Oepareieg Evav Tt Twv apaoitwy oL TTpo-
KooV {woavBpwitovocous. O pOXOG TwV KTNVIATPWV TwV
{0V cuVTPoPLAG WG NPV TNG Eviaiag Yyeiog eivat kpiotpog
otn Sikdoorn TG onpaociag yua tnv avBpamivn vyela, 1. TG
Bepareiag Twv oKWY évavtl Twv Echinococcus spp. kat
NG TPOANYNG Kal TpwIpnG Séyvwong Twv Dirofilaria spp.
O0TOUG OKUAOUG, EISIKA O€ TIEPLOXEG OTIOL EXOLV TIPOCPATA
Ppebel Ta TApAOLTAL AUTA TTOVL UITOPOVV Vot TIPOKAAEGOLY
{woavBpwiovdcoug. O pOLOG TwV KTNVIATPWV vy vVepi-
Cetarotnv Eviatiar Yyeia yioe tnv povadiki Tovg epmetpio kot
TIG ETIOY YEAHATIKEG TOUG OUHBOVAEG.

O «ivovvog {woavBpwmovdcwy amod T xopnynon
Sloutag pe wpd kpéag ota Katolkidtor {woa €xet ammodetyDel
EexdBapar kot n pakTik avtr Bo pémel va armoBoppvveTa
uTtd 10 Pwe NG Eviaioag Yyeiag. Alouta pe wpo kpéag €xet
amodetxBei o1t amotelel kivduvo .y, Y& péAvvon a6 1.
gondii tng y&tag, n omola Tpémel Kot ptopel vor TpoAndOei
OITOTEAEOHATIKOTEPQ, Yiot T SlaopaAlon TN vYeiag TOG0
TV YOT®V, 000 Kot A0V {Oov Kal avOporoy.

Ot avBpwrot kot Tot {Oda CLVTPOPLAG HITOPOLV Vot HO-
AuvBoovv améd mAnBopa Tadoydvwy HIKPOOPYAVIGHOV TTOU
TIpoKaAODY {woavBpwItovocoug, Kot ) HeTddoon prtopei oe
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animal practice, at different localities around
this planet we all share. Health of companion
animals is closely connected to the health of
their owners and other humans, as well as
with the health of other animals. It should be
emphasized that One Health also encompass-
es the positive sides and benefits of having
companion animals, and how veterinarians
have the expertise to advice on measures that
ensure safe animal ownership, animal-assisted
activities, and assistance animals. Overall,
companion animal veterinarians have several
unique opportunities to make a difference as
One Health heroes.

Furthermore, One Health is also about the
health of veterinarians. Veterinarians may be
exposed to numerous zoonotic pathogens in
their work, and occupational health of vet-
erinarians would merit more attention. One
Health is a concept that is very close to veter-
inarians, every day, both globally and locally.

Unique opportunities to make a
difference

Health care of companion animals is often
part of a bigger picture than the health of the
animals in focus. An important aim can be
protecting human health, from a One Health
perspective; examples include vaccinations
against rabies and anthelminthic treatments
against zoonotic parasites. The role of com-
panion animal veterinarians as One Health
heroes is central in communicating the im-
portance to human health of, for example,
the treatment of dogs against Echinococcus
spp. and prophylaxis and early diagnosis of
Dirofilaria spp. in dogs, especially in areas
where the zoonotic pathogens have recently
emerged. Veterinarians are valued for the
unique One Health expertise and professional
advice.

The zoonotic disease risks of feeding raw
meat diet to pets are clearly demonstrated,
and the practice should be actively advised
against in the light of One Health. Raw meat
in the diet has been shown to be a risk factor
for example for feline T. gondii infections,
which should and could be better prevented
to ensure the health of cats themselves, as well
as the health of other animals and humans.

Humans and companion animals can
both be infected with a variety of zoonotic
pathogens, and the transmission can in some
cases go either way. Moreover, many of the



OPLOEVEC TIEPUTTOGELG Va gival appiSpopn. EmurAéov, mohég
artd TiG Aolpa el avtipetomiloval pe ta (Sia 1) tapopola
pappoKa, KabloT@vTag xapaktnploTikd mapddetypo Eviaiog
Yyelag v avOexTIKOTNTA OTA AVTLPLOTIKAL.

H eniyvwon, n mpdéAnyn kat n Sidyvwon oe mpoipa
ot TwV (woavBpwITovOowVY elval ONHAVTIKEG VI TNV
Eviaia Yyeio. H etoipotnTa yloe tny mpotpn avixvevon véwv
nafoyovwy Kot VOO ATV, Kat Taboyovmy Tov HoAbvouy
véa eidn Eeviotn etvau kpiowpn. Ta (o ouVTPOPLAG potpdlo-
vTaL T0 TTepIBAANOV {e TOUG IBLOKTATEG TOUG Kot OPLOHEVES
popeg pe GANa (oo, Kal gival fe ToV TPOTIO AUTOV OHOIWG
exTeDelpéva Kal HITopovV vor artoTeAoDV Gpaypo 1 €vOeldn
epPpaviong Kat apovoiog madoyovmy, kabwg kat GANwvY
ameth@v ylo v Eviaia Yyeia.

IT6oo £totpot eiptoae yia pa bavn véa (woavBpwmovo-
0o 11ov Bat pITopooe Vo TTPoKVYeL agtd TNV aAANAemidpaot)
avBpameV Kot {dwv cUVTPOPLAG, 1) Yo KATTol GANN (TL.X.
XNHKN) arreth) ogt6 T0 Koo meptPailov o vor ekdnAwel
TPOTA 0T {Wa CLVTPOPLAG, 1] Yot pia TTavdnpia d1tov o
poOroG TV (wwv ocLVTPOPLES Ba fTay ovaLWdNG;

Madii yia tnv Eviaia Yyeia

Yrdpyovv evBappuvtika mapadeiyparta cvvepyaoiag yla
Eviaia Yyeio petald twv KINVIATpwV Sladopwv el8IKOTATWY,
Kot HETaED TV KTNVIATPWY KAl TwV YIATP®YV, ®0T000 Ba
prropovoav va yivouvv meptocotepa. o Tnv Eviaia Yyeia,
TIPETIEL VOL CLVEPYAOTOVNE Kol Vot TTPOPAANOLE KOV, e-
K&Bopa pnvoparto.

Emnpodofeta, n évvolx tng Eviaiog Yyeiog amattei 0
OLVEPYUGIA TIOAGV TOHEWV Kot TTOAMGOV EISIKOTATWY Kot
amd aiheg opadeg etdikwy. H dnuiovpyia epmiotoodvng
Kat ovvepyaoiag pe dAa emtotnpovika media eivat onpa-
VTIKT o€ Kalpolg npepiog, otav Sev undpyel dpeon oreln
TIOU TIPETTEL VAL AVTIHETWTILOTEL oIt OAovg TavToxpova. Ot
KTNVIATPOL, CUUTTEPIAAUBAVOUEVDY KAl AUTWV TV (OdwV
OLVTPOPLAG, eival Kaiplot cuvepydaTeg yia Tny Eviaia Yyeio.

Pikka Jokelainen DVM, PhD, Adj. professor (zoonotic
parasitology) - Infectious Diseases Preparedness, Statens
Serum Institut, Copenhagen, Denmark

Editorial

infections are treated with same or similar
medicines, exemplifying antimicrobial resist-
ance as a One Health issue.

Awareness, prevention, and early diagnosis
of zoonotic diseases are important for One
Health. Preparedness for early detection of
new pathogens and diseases, and pathogens
infecting new host species are crucial. Com-
panion animals share the environment with
their owners and sometimes with other ani-
mals and are thus similarly exposed and may
serve as sentinels or indicators of emergence
and presence of pathogens, as well as other
threats to One Health.

How prepared are we for a potential novel
zoonotic pathogen that could emerge at the
interface of humans and companion animals,
or some other (e.g., chemical) threat from the
shared environment manifesting first in com-
panion animals, or a pandemic where the role
of companion animals would be substantial?

Together for One Health

There are encouraging examples of One Health
collaborations among veterinarians across
specialty fields, and between veterinarians and
medical doctors, but more could be done. For
One Health, we need to work together and
amplify common, clear messages.

Moreover, the One Health concept re-
quires multi-sectoral and multi-disciplinary
collaborations with other expert groups. Build-
ing trust and collaborations with other fields
is important in the peace time, when there is
no urgent threat that needs to be addressed
together. Veterinarians, including companion
animal veterinarians, are key partners in One
Health collaborations.

Pikka Jokelainen DVM, PhD, Adj. professor
(zoonotic parasitology) - Infectious Diseases
Preparedness, Statens Serum Institut, Copen-
hagen, Denmark
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2YXTHMATIKH ANAXKOIMHXH

H emidpaon tov ouvOeTIK®V KOAN 0O 0V Stadvpatev 61n
vedpikn AetTovpyia o€ PapEwg MAGXOVTEG GKUAOUG

Evdoia Maykpiotn ktnviatpog, EXévn Ilpactitn ktviatpog, Bacileiog XpiotodovAov ktnviatpog, Aéomova Xpiotodn KTnviatpog,

Kvupuakn IavAidov kmviatpog, PhD, Ieavvng Zappag ktnviatpog, PhD

KAwvikn Zowv Zovtpodiag, Tunpa Krnviatpikrg, AT1.O., ®ecoalovikn

SYSTEMATIC REVIEW

The effect of artificial colloid solutions on renal function

in severely ill dogs

Evdoxia Magrioti DVM, Eleni Prastiti DVM, Vasileios Christodoulou DVM, Despina Christofi DVM, Kiriaki Pavlidou DVM, PhD,

Ioannis Savvas DVM, PhD

Companion Animal Clinic, School of Veterinary Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece

HepiAnyn

Ta koAoeldn) Stadvpata amoteAovV HEYAAOHOPLUKEG
EVMOELG TIOU LETA TN XOPTYNOT) TOUG TTAPAUEVOLY eVEO-
ayyetakd kot av€avouy TNV KOAOESOOUMTIKY TtieoT).
Katnyoplomotobvtat ator pUOIKE (OAKO aipa, aABoupti-
veg) Kat Tor ouvOeTIK& KoMoedn) (de€tpaveg, (ehativeg,
v8pofuatBuhikd &pvro). H xoprynon twv cuvBetikwv
KoMoeldmv (EK) evOeikvuTal O TIEPUTTOTELG UTTOYKALILKOV
00K, LTTOOAPoVpVaLHAG, alpoppayiag, oRYNG, LITOTACNG
Kol CLOCWPELOTNG LYPOL GTOV TpiTo XWwpo. H xprjon tovg
EXeLTTOANG 0pENN, w0THOO, £Xel GUVOEDEL e TNV TpOKANON
AVAPUAAKTIKOV AVTIOPAOEWV, ALLOCTATIKOV SLATAPAX®OV,
o€eia vedpikn PAGPn (acute kidney injury, AKI) kot nratikr
dvokettovpyia, Wiaitepa dTav yopnyolvtal 6e ONITTIKOVG
aoBeveic. Z10X0G TG T pol UG CUGTNUATIKIG AVAGKOTIN-
ong eivat va StepevvnBel n cuoxétion g xopnynong K
o€ GKUAOUG IOV voonAevovTal o€ povadeg evtatikig Oepa-
nieiog (ME®) pe tv mpoxinon AKL H avalrtnon peletov
TIPAYUATOTIOONKE 0TI YVWOTOTEPEG NAEKTPOVIKEG PATELG
dedopevwv. Ta kpirripla éviaéng mAnpovoav pdvo tpia
apBpa. Avtd aforoynBnkav yia v pebodoroyia Toug,
npoodloploTnKav oL TEPLOPLOHOL TOVG Kal TTapaTéDnKay
To AOTEAEGUATA TOUG. ‘OTIWwg TIPOKVUTITEL ATIO TIG TPELG
epyaoieg, n xoprynomn 6% vépo&vatbulikot apviov (HES)
130/0,4 kot 250/0,5/5:1 8ev ovvdéetat pe TNV TPOKANON
AKIxat8ev av€avel 1o 1060016 BvnotndTntag o€ (oo mov
voonievovtat otnv ME®, 6tav avtr) 8ev emepvaet Tig 10
NHePES auVEXOVG Xoprynong iy dtav avtr Sev xopnyeitat oe
avénuéveg dooelg. Méxpl onpepa dev vtapxoLv KaTeLOL-
vtrpLeg 0dnyieg o O,TLadopd v xopnynon XK ota (oo
oLVTPOPLEG. [l ToV Adyo auTd 1) TAPovOK CUGTNHATIKA
AVOLOKOTINOT) TTIAPEXEL XPTOLES TTANpodopies. H xoprynon

Abstract

Colloid solutions are compounds with high
molecular weight that remain intravascularly
after their intravenous administration, thereby
increasing colloid oncotic pressure. Colloids are
of two types: natural (whole blood, albumins)
and artificial (dextran and gelatine solutions,
hydroxyethyl starches). Indications for artificial
colloids (AC) administration include hypovolemic
shock, hypoalbuminemia, haemorrhage, sepsis,
hypotension or fluid accumulation in the inter-
stitial space. Their use can be greatly beneficial;
however, it can lead to anaphylactic reactions,
coagulopathies, acute kidney injury (AKI) and
hepatic impairment, especially when given in
patients with sepsis. The aim of this systematic
review was to investigate the association be-
tween AC administration and AKI development
in intensive care unit (ICU) in dogs. The studies
were collected from the major medical electronic
databases. Only three studies met the inclusion
criteria. These studies were evaluated for their
methods, the limitations were identified, and the
results were presented. As it turns out from the
three studies, the administration of 6% hydrox-
yethyl starch (HES) 130/0.4 and 250/0.5/5:1 is
not associated with AKI and it does not increase
the mortality rate in ICU patients, when given
constantly up to 10 days or in low doses. This
review is highly informative, as until today, there
are no guidelines for AC administration in com-
panion animals. AC administration seems to be
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Ta ouvBeTIKG KOMOEISH O BapEwG TTACXOVTEG GKUAOUG

2K eival cwoTIK) 08 OPLIOPEVEG KATAOTAOELG KL OXETIKK
AoPGaAfiG, OTAV AUTA XOPNYOUVTAL O XaHNAEG OTELG Kat Yot
HikpO xpovikd Siaotnpa. QoT1do0, To uTTdpxovVTa Oedopéva
efvat Alya kat Bewpeital amapaitntn n dte€aywyr KAVIKGOV
HEAETOV YL TNV €YWYT) ACPANETTEPWY CUUITEPATUATWV.

MeSH keywords: acute kidney injury, colloids, dog

Enotnpoviké miaicto

To koA oeldn) Stohpata artotehovvTal amd peydha popla
(>10 kDa), T omoia éxouv TNV TGO VO TAPAREVOLY OTOV
evO0aYYELXKO XOPO HETE ato evEOPAEPLa xopriynon Kot va
avlavouy To IEOES TOL AipaTog KAl TNV KOAOEISOGUWTIKY
miieon) (Silverstein and Hopper 2015a). Katnyoptomolodvtal
ot pLOIKA Kot Tao ouvOeTikd KoANoedn. Ta cuvBeTIKA
KkoA\oewdn) (ZK) propei va mepiéxouvv ovoieg ToA@v St-
APOPETIKOV HOPLAKOV Poapwv. 1o TopeABov, avtd Ta
StaAVpaTa TIEPLYPAPOVTAV ATIO TO HEGO HOPLAKO PAPOG
(M) katd Bapog. ApydTepa, dpxloay va TeptypapovTal
He TO péoco poplakd Bapog (M) Toug (UVONIKS pHoplaKd
Bdpog Statpepévo pe Tov apldud v popiwv). Ztn KAVIKA
TPAEN, N KATAVONON AUTOV TWV OpwV Eival ONHAVTIKY,
Yttt 1 KOMOEISOOUWTIKY TTieon TToL aoKel éva SIAVLa
e€apTaTAL ATIO TOV APLOHS TWV CWUATIOIWY TTOL TIEPLEXEL,
eva 1 Sidpreta Tng Spdong e€aptatat anod 1o péyebog
auTeV TV owpatidiowv (DiBartola 2012a).

To popra mov meptéxovv ta KoAoetdr Stahvpata eival
peyoOTEpar amtd TovG TTOPOoLG ToL evdoBnAiov Twv TpLyo-
eldwv Kat cLVETIWG, dev UITOPOLV va TTEPATOLY Slapécou
AUTWV TOV TTOPWYV, He armoTtéheapio TN dlatrpnon g evdo-
ayyelakng KOMoeldoopwTiKnG Ttieong. Emeldr) ta kohho-
€181 Sta\bpaTa TTEPLEXOLY HOpLA T OTTOlN Efvall APVNTIKA
GOPTIOUEV, EXOLV TNV TAOT) VA EAKOUV LOVTA VATPIOL Kal
vepod, aLEAVOVTAG ETOL AKOHO TIEPLGTOTEPO TOV EVOOYYEL-
aKod 6yKko amd autév ToL SIKADHATOG IOV €xel XopnynOei
(emidpaon Gibbs-Donnan) (Rudloff & Kirby 2001).

H didpketa dpdong twv ZK 61ov KUKAopopdvTa 6YKO
alpatog ouvdéeTal apeca e To €idog Twv popiwv Tov,
KkaBwg 0 Xpovog npioelag {wig Toug 0To MAGGHA VAL AVA-
Aoyog tou peyéBoug toug. H kOpla 086¢ amoPorrig twv ZK
apvhou eivat ot vedpol. Ta pikpdTepa popLa GLATpdpovTal
amnd Ta VEPPIKA OTIEp&paTA Kot artoai\ovTal ypryopa
HECW VEPPLKAG OTEKKPLOT G, TIPOKAXAMVTOG £TOL TTAPOOIKT)
WOHTIKA Slovpnon. AvtiBéTwg, Ta peyalvTepa popla
TIPETIEL TIPATA VA UTTOOTOVV SLAOTINGT] KAl HETABOALGHO
oe HIKpOTEPA LOPLX, KAL 0TI CUVEXELQ VA aTIEKKPLOOUY
HEG TNG VEPPLKTG 080D 1) ATTO TO YAGTPEVTEPLKO CVOTNHA
(Silverstein et al. 2015a, Seymour & Gleed, 1999).

Ta XK 1ov xpnotponolovvtat cuxvotepa otn Krnvi-
QTPIKT) eUTTTTOVY O€ Tpelg Katnyoplieg. ITpdkeital yua o
mapdywya vdpo&uvatdulikot apviov (hydroxyethyl starch-
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beneficial and safe in some cases, when given in
low doses and for specific time period. However,
the existing data is limited, and further clinical
studies are needed to establish safer results.

Scientific background

Colloid solutions are consisted of large molecules
(>10 kDa), that tend to remain intravascularly
after intravenous administration, and they in-
crease blood viscosity as well as colloidal pres-
sure (Silverstein & Hooper 2015a). They can be
natural or artificial. Artificial colloids (AC) may
consist of various molecular weights particles.
In the past, these solutions were characterized
from their average molecular weight (M) per
weight. Later, colloids were described by their
average molecular weight (M) (calculating the
total weight of molecules divided by the number
of molecules). In clinical practice, understanding
these terms is important, because the oncotic
pressure generated by these solutions depends
on the number of the present particles, whereas
their duration is determined by the size of those
particles (DiBartola 2012a).

Molecules of colloid solutions are larger than
the endothelial pores of the capillaries. Therefore,
they cannot pass through the endothelial pores,
maintaining the intravascular colloid osmotic
pressure. Colloid solutions are negatively charged
and tend to attract sodium ions and water, thus
increasing even more the intravascular volume
(Gibbs-Donnan effect) (Rudloff & Kirby 2001).

The duration effect of AC administration on
the circulating blood volume is related to the
type of their molecules, as their half-life in blood
plasma is proportional to their size. Starchy AC
are mainly excreted by kidneys. Small molecules
are subjected to renal glomerular filtration and
they are quickly expelled through renal excretion,
causing transient osmotic diuresis. On the con-
trary, larger molecules must firstly be dispersed
and metabolized into smaller molecules and then
be excreted by renal or gastrointestinal system
(Silverstein & Hopper 2015a, Seymour & Gleed
1999).

AC commonly used in Veterinary Medicine
are of three types: hydroxyethyl starch (HES)
derivatives, dextrans and gelatines.



HES), 11¢ 8e€tpaveg Kot T1g {ehativeg.

H oVvBeon tov mapayoywv tov HES yivetar and
Hepikr} LOPOALGN TNG AULAOTINKTIVG KaL yla TT) Stapopo-
moinon Twv Stehvpdtwy HES xpnotpomolodvroat to mopa-
Kétw xapaktnplotika (DiBartola 2012b, Silverstein et al.
20154, Byers 2017):

1. Hovykévrpwon emdpd kuping aTov apxiko oyKko. Mia
ouvnOng oLYKEVTPpwWAT 6% elval ICOOYKWTIKT in vivo, Kot
éto1 1 L tov Stahvpartog avaminpovet 1 L anwlelog ai-
patog. OLovyKevTproelg KupaivovTal armod 6% wg 10%.

2. H popiaxr) vmokatdoToon avapéPeTal 0T HETATPOTTT
NG apXtKng ovoiag pe tn mpocdnkn vdpofvatBuiikng
opadag. Ooo vynidtepog eivat o Babuodg Tng poplakng
UTTOKOTAOTAOTNG, TOCO HeYaADTePN elval ) avTioToon
oty anodounon Twv popiwv. Enopévng, To Stdlvpa
TAPApEVEL OTOV eVEOAYYELAKO XOPO Yl HEYOADTEPO
xpoviko diaotnpa. H tipr 0,7 vmrodetkviet 6Tt To Stéhupia
HES éxet katé péoo 6po 7 vnmokataotdoelg vdpoual-
Buliov ava 10 vrtopovadeg yAukong. Tor dptvAa pe avtd
10 Pabuod vrokat&otaong ovopaiovtal hetastarches,
Kat éxouv arodobel mapdpoLe OVOHATIES Yia Vot TTEpL-
ypadoov &hot Babpoi vtokataotaong (0,4 tetrastarch,
0,5 pentastarch, 0,6 hexastarch).

3. To hetastarch éxet péoo poplaxd Bapog 450 kDa, to
pentastarch 260 kDa kal To tetrastarch 130kDa. H
amodopnon Tewv HeyoaiTepwy Hopiny eival mmo apyr,
Kal KATG ouvéneta ta Stadpata pe VYnAoTepo pEco
HopLako Bdpog €xouvy peyaliTepn Siapkela Spdong.

4. H avadoyia C2:C6 avadépetat otn Béon, otnv omnoia
TIPAYHOTOTIOLEITOLL 1) HOPLAKT) DTTOKATAOTAOT) GTO ap-
XtKé poplo yaukolng. Oco vynhotepn eivat n avako-
yia C2:C6, 1600 peyalitepog eivat o xpdvog npicelag
{wn¢ ToL SLAVDHATOG KAt ETTOPEVKG, 1) StarTrproT) TOL
oTo afpa.

Ot 8e€tpaveg eivat ypap kol ToOAUGAKXApITES TTOL TTAPd-
YOVTaL aTtd GUYKEKPLUEVO OTENEXT) TOU HIKPOOPYAVIGUOD
Leuconostoc, avantuocOpevoL oe UITOOTPWHA GOUKPOLNG.
[Mapéxovtal oe Stohdpata XonAov Kot PNAOD HopLAKOL
Bdpoug (Se€tpdves-40 Kot de€tpdvec-70, avrioToa) pe
Siéprela npioetog (whig 0To TAGoUA EKTIHGMEVN aTtd 1 €wg
3 opeg Kat 2 pe 6 opeg, avriotora. Ot de€Tpdvec-40 éxouy
Héoo poptakd Papog 40 kD kat pépovtat oe Stdhvpa 6%
(60 g L1), evay ot e€tpaveg-70 éxouv péco poplakd Bapog
70 kDa kot ¢pépovtat oe Stéhvpa 10% (100 g LH).

H oUvBeon twv mapdywywv tov (eAatvoy yivetal
amnd v v8pdivomn KoAayovou Pooetdov e Siélevon
NAEKTPLKOD peOHTOG 1} €VwoT) pe ovpla. YTIapXouy TpeLg
ToTIoL {eNarTivng Kat o Td efvat i) o€u-rtolvlelativn, 1) cov-
KIvOMwpéVn Cehativn kat n Gehativn pe évwon ovpiag. To
XAXPAKTNPLOTIKO TwV (eAATIV®V gival To pikpd HOPLAKO
Bdpog Toug oe oVyKplon pe o vitdlouta XK Stohvpata,
TO 0T10{0 €X€L WG ATMOTENEGUA TN Ypriyopn) &ItoPOAT TOUG
artd toug vedppoug (DiBartola 2012a).

Colloid solutions in severely ill dogs

The composition of HES derivatives results
from partial amylopectin hydrolysis and the fol-
lowing characteristics are used for the distinction
of HES solutions (DiBartola 2012b, Silverstein &
Hopper 2015a, Byers 2017):

1. Concentration mainly affects the initial vol-
ume. A typical concentration of 6% is nor-
movolemic in vivo, so 1 L of the solution can
replace 1 L of blood loss. Concentrations range
from 6% to 10%.

2. Molecular substitution refers to the conver-
sion of the initial substance when adding a
hydroxyethyl group. The higher the degree
of molecular substitution, the greater the
resistance of decomposition of molecules.
Therefore, the solution remains intravascular
for a long time period. The 0.7 value suggests
that the HES solution has an average of 7
hydroxyethyl residues per 10 glucose subu-
nits. Starches with this substitution degree
are called hetastarches and similar names
can be used to describe other substitution
degrees (0.4 tetrastarch, 0.5 pentastarch, 0.6
hexastarch).

3. Hetastarch has an average molecular weight
of 450 kDa, pentastarch 260 kDa and tet-
rastarch 130 kDa. The decomposition of larger
molecules is slower and therefore solutions
with higher average molecular weight are
long-acting.

4. C2:Cé6 ratio refers to the position at the initial
glucose molecule where the molecular sub-
stitution takes place. The higher the C2:C6
ratio, the longer the half-life of the solution
and the maintenance in the blood.

Dextrans are linear polysaccharides, produced
by specific species of the bacteria Leuconostoc,
growing in a sucrose substrate. They can be found
in low or high molecular weight solutions (dex-
trans-40 and dextrans-70, respectively), with a
half-life in blood plasma estimated from 1 to 3
and 2 to 6 hours, respectively. Dextrans-40 have
an average molecular weight of 40 kDa and are
contained in 6% solutions (60 g L), whereas
dextrans-70 have an average molecular weight
of 70 kDa and are contained in 10% solutions
(100 g LY).

Gelatines are formed from bovine collagen
hydrolysis, electrified or urea crosslinked. There
are three types of gelatine formulations and these
are acid-polygelatine, succinylated gelatine and
urea crosslinked gelatine. In comparison with the
rest of the AC solutions, gelatines have low mo-
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H xoprjynon tov XK Siahvpdtwv evdeikvutal o€ mept-
TITOOELG AVA{0OYOVNONG LITOYKALULKOD GOK, DTTOAABOULL-
vatpiag, arolelag aiparog, onyng, pn dayelpiolpng vmd-
TOOT|G KAL CLOGWPELGNG LYPOD TPiTOL XWPOUL (Seymour &
Gleed 1999). Oco avapopa 1 opdi xprjon Twv ouvBeTikov
KOM0ed WV Kal TIG TIOAVEG eTTAOKEC, TOGO 0TV laTpikn
600 kat otnv Krnviatpkn 8ev vndpyxet ammodedetypévn
enmkpatovoo droyn (Wong et al. 2017).

Znv latpikr, éxet avapepBei 6TL 1 xoprynon XK pio-
pei va tpokaléael atpooTaTik dixtapoyr, oeio veppikn
PAAPN (acute kidney injury-AKI) kot av€nuévn Bvnotpotn-
To. AN\eg avemiBOUNTEG EVEPYELEG TIOL £XOVLV KTy pardel
efvat 0 kKvnopog, n noatomadelor Kot oL AVAPUAXKTLKEG
avtidpaoels. ITio ovykekpipéva, n xopriynon HES pmopet
va 08Ny oeL o€ SLONEITOLPYIA TWV ALUOTIETAA WY, HeEiwOT
Tou tapayovta von Willebrand kat tov mapdyovrta VIII,
Kot ekt T avendpkela 1 Suoletrovpyia Tov vwdoyod-
vou, kabwg ertiong, 6o ot SefTpaveg 600 Kat oL {ehaTiveg
éxel aroSelyBel 0TI MapepPaivovy 0Ty MpwWTOYEVH Kal
devtepoyevn aipootaot. Emumhéov, OAeg ol katnyopieg
ZK koM oeld v éXOUV CUOXETIOTEL [Le TIPOKANOT) VEPPLKTG
Suolettovpyiag. Qotdoo, Ta Stohvpata HES avapépovtal
10 GUX V& o€ TéToleg emtumAokeG. (Cazzolli & Prittie 2015).

A6yo TNG ENAELYNG ETLOTNHOVIKGOV EPELV®Y, 0TV KTn)-
ViTpLKn XpnotpomotOnkav docoloyieg, evdeielg kat
KateLOLVTHPLEG YPAUHEG TIOV PAGIGTNKAY, TOUAGXLOTOV €V
Hépn, oe épevveg oTov &vBpwIo Kal oe {wa epyaatnpiov
(Adamik et al. 2015). AvTioTolKeG AvaPOPES ETUTAOKMY
peta Tn xopriynon LK onwg apootatikn Statapoy, ava-
pulakTikh avtidpaon, ofela veppikn voco kat Bavatot
éxouv avagepBei kat ota {oOa.

Mo ovykekptpéva, o {wa Tov Toug £xel xopnynOei
déhvpa HES ot mapdayovteg miéng von Willebrand kat
VIII propei va petwBotv katd 40% Kot vo mapartabel o
evepYOTIOLEVOG XpOVOE peptknc Opopformhaotivng kat o
OXNHATIOHOG CUOCWHATWHATWY TV atpoTieTaiwV. ITapoia
QLT oL SLUTAPAXEG OLUTEG OEV £XOVV KALVIKT) Opacior Kol
de mpokalovV atpoppayic Otav Tor StaAvpaTa XproLpo-
moloUvTalL pe Pdon Tig o8nyieg TOL KATAOKELAOTH, Kal
arropevyovTal oe {war e KAnpovopKkn dtatapaxn mnEng
Tou aipatog (Mazzaferro 2008). H xprjon twv StaAvpdtov
HES éyxel emtiong ovoyetiotel pe avermBounteg evépyeleg
onw¢ AKIL avadulakTikég avTidpaoels, cuToWPELOT) o€
tloTov¢ Kat kvnopo (Adamik et al. 2015).

Ot de€tpdveg pe xapnhd poplakd Pépog pmopei va
TIPOKOAEGOLV VEPPLKT) AVETIAPKELL AOYW TWV VEPPLKADV Ow-
Anvoapiwv, 6Tav auTEC XPNOLHOTIOVVTaL 08 {Oa [e VEPPLKT)
PAG&PN. Emiong, emkadvmitovy Ta epubpd KOTTOPA Kot T
atpoTteTéALa Kot TTpokaAoVV TrapeBoAég 0TI e€eTdoelg
mnENg Kot opddag aipatog (Mazzaferro 2008). H xprion
Twv de€Tpavmv Kat Twv (eEAATIVOV €XOUV GUCXETIOTEL pE
aLENHEVO PIOKO EUPAVIOTC AVAGUAAKTIKMV AVTIOPACEWY
Kat efattiag avtol, Sev eTAEYOVTAL GUXVA Vot XPrOLHOTIOL-
nBovv amnd tovg kKnviaTpovg (Wong & Koening 2017).
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lecular weight, thus they can be rapidly excreted
by renal system (DiBartola 2012a).

The administration of AC solutions is indi-
cated for hypovolemic shock revitalization, hy-
poalbuminemia, blood loss, sepsis, unresponsive
hypotension or fluid accumulation in the inter-
stitial space (Seymour & Gleed 1999). There is
no proven consensus regarding the proper use
of AC and their possible complications/adverse
effects, in both human and veterinary medicine
(Wong & Koenig 2017).

In human medicine, AC administration can
cause coagulation abnormalities, acute kidney
injury (AKI) and increased mortality. Itching,
liver disease and anaphylactic reactions are some
other reported side effects. Moreover, the ad-
ministration of HES can lead to impairment of
platelet function, reduction in von Willebrand and
VIII factors and acquired fibrinogen deficiency
or dysfunction. Dextrans and gelatines have also
been proven to interfere in primary and secondary
haemostasis. Furthermore, all types of AC have
been related to renal dysfunction. However, HES
solutions are more frequently implicated in such
complications (Cazzolli & Prittie 2015).

In veterinary medicine, lack of scientific ev-
idence leads to the use of dose rates, indications
and guidelines based on human and laboratory
animal research (Adamik et al. 2015). Similar
complications have also been reported in animals,
following AC administration such as coagulation
disorder, anaphylactic reaction, AKI and deaths.

Especially, in animals treated with HES solu-
tion, von Willebrand and VIII factors can be
reduced up to 40% and the active partial throm-
boplastin time as well as the platelet aggregation
formation can be prolonged. Nevertheless, these
abnormalities have no clinical significance and
do not cause haemorrhage when the solutions
are being used according to manufacturer’s in-
structions, and their administration is avoided
in animals with hereditary coagulation disorder
(Mazzaferro 2008). HES solutions administra-
tion has also been related to AKI, anaphylactic
reactions, accumulation in tissues and itching
(Adamik et al. 2015).

Dextrans with low molecular weight can cause
renal failure from renal tubular obstruction, when
used in animals suffering from renal impairment.
In addition, they can alter coagulation profile as
well as the blood type, because of their ability to
cover the surface of erythrocytes and platelets
(Mazzaferro 2008). The administration of dex-
trans and gelatines solutions has been related



Hxpnon twv ZK Stahupdtov ot KAWIKA Tpaén oD
OLX VA ATTOPEVYETAL ATTO TOUG KAVIKOUG KTNVIATPOULG. KO-
TIOG TNG TTOPOVOAG AVacKOTNoNG elvat va StepeuvnBei 1)
ovoxétion g xopriynong ZK Stchvpdtemv oe gKOAOLG TTOU
voonhevovtal 6e GUVONKEG EVTATIKIG VOonAelag pe TNV
nipdrkAnon AKI kat avénpévn Bvnopotnra.

Mé0odor

Ttor TV avalrTnomn Tov OXETIKOV HENETOV XPTOLUOTIOL]-
Bnkav wg mnyéc n Pdon Sedopévwv tng EBvikng latpikng
BipAio6nkng twv HILA (PubMed) katn Baon deSopévwy
¢ Elsevier, Scopus. o Tovg oKom00G TNG TAPOVOAG (Le-
Aétng xpnotpomotBnkayv wg Aé€eig-khetdi, ot akdrovbeg
¢paoelg Katd v avalitnon twv epevvmv: acute kidney
injury and colloids in dogs, colloids in critically ill dogs and
acute kidney injury, hetastarch in dogs and acute kidney
injury kot dextran in dogs and acute kidney injury (ITivaxog
1). H Suadikaoia avalntnong mpaypatomnoOnke amnd 6Aa
T PEAN TNG OpAdAG, [ie OKOTIO TN HEYaADTEPT aKpifela
ATTOTEAETUATWY KAl TOV QITOKAEIOHS TUXWV ATOHIKWY Adt-
Bawv. H ermloyr) Twv KATAANA®V HEAETOV YL TN TTapoL oo
OUOTNHATIKY AVAOKOTINOT TTpaypatoroljdnke ovpdwva
HE TO TIOPOKATR KPLTAPLX £VTAENG Kol ATTOKAELGHOU.

Colloid solutions in severely ill dogs

to high risk of anaphylactic reactions, and as a
result they are rarely been chosen for treatment
in veterinary medicine (Wong & Koenig 2017).

In veterinary medicine, clinicians tend to
avoid AC solutions administration. The aim
of this review is to investigate the association
between AC solutions administration and AKI
development as well as increased mortality rate
in ICU dog patients.

Methods

The studies were searched in two databases, the
United States National Library of Medicine (Pu-
bMed) and the Elsevier’s Scopus. For this review
the following phrases were used as keywords in
order to detect the studies: acute kidney injury
and colloids in dogs, colloids in critically ill dogs
and acute kidney injury, hetastarch in dogs and
acute kidney injury and dextran in dogs and acute
kidney injury (Table 1). In order to have more
accurate results and avoid any personal mistakes,
all members of the team took part in the research
procedure. The suitability of studies for this sys-
tematic review was determined according to the
following inclusion and exclusion criteria.

MNivakag 1. Aé€eig-kAe161a MeSH mou xpnotpomotOnkav kat pehéteg mov BpéOnkav oTig Bacelg Sedopévwv Tng
EOvikn¢ latpikni g BiBA1oOnkng Twv H.M.A. (PubMed) kat tn Baon Sedopévwyv Elsevier Scopus.

Né€eic-kAeid1a MeSH AmoteAéopata IxeTI{OMEVEC pPE TO IXETIKEC
0éua

Acute kidney injury and colloids in dogs PubMed: 20 PubMed: 7 1
Scopus: 9 Scopus: 4

Colloids in critically ill dogs and acute kidney PubMed: 2 PubMed: 1 1

injury Scopus: 0 Scopus: 0

Hetastarch in dogs and acute kidney injury PubMed: 13 PubMed: 6 3
Scopus: 16 Scopus: 8

Dextrans in dogs and acute kidney injury PubMed: 17 PubMed: 1 0
Scopus: 4 Scopus: 1

Table 1. MeSH Keywords that were used and studies found in databases of the United States National Library of

Medicine (PubMed) and the Elsevier’s Scopus.

MeSH Keywords Results Related to the Relevant
topic

Acute kidney injury and colloids in dogs PubMed: 20 PubMed: 7 1
Scopus: 9 Scopus: 4

Colloids in critically ill dogs and acute kidney PubMed: 2 PubMed: 1 1

injury Scopus: 0 Scopus: 0

Hetastarch in dogs and acute kidney injury PubMed: 13 PubMed: 6 3
Scopus: 16 Scopus: 8

Dextrans in dogs and acute kidney injury PubMed: 17 PubMed: 1 0
Scopus: 4 Scopus: 1
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Kpuriplx évraéng

ZoumepiApOnkav éoa apbpa:

3

3

3

3

Hrav ypappéva otnv ayyAikn yAoooa

Hrov KAVIKEG HENETEG, avaSPOLKEG LENETEG KAl aVaL-
OpOIKES LeNETEG KOOPTNG

Apopovoav GKOAOUG TTOU TIPOCKOUICTNKAY Ylo EVTQ-
Tk Oepameia

Agopovoav AKI

Agpopovoav v xprion AC Stahvpdtov

Kpirijpia amokAelopod

AmoxdeioOnxay éoa dpbpa:

3

3

Hrav ypappéva og aAAN yAoooa ANy ¢ ayyAkng
Aev fTay Suvarr n tpdoPact oe ohdKANpo To &pbpo,
aANG pdvo otny mepiAnyn

Aev eixav oxéon pe Tnv enidpaon Twv LK o1n Aettovpyia
TV VEPPOV 0e GKUAOUG LTTO eVTaTIKY Beparela
Hrav melpapatikég

Agopovoav dAa (O, EKTEG TOL GKOAOU

Aev xopnynonkav XK

Hrav apnynpatikég avaoKomroeLg

Anoteléopata

H emloyr) Tov epeuvav £yve apXLKd pe EAeYX0 TwV TITAWV
KOL TV TEPIANPENDV VLo TOV ATTOKAELOHO TWV EHPAVAG
AOXETWV e TO OEUA HENETOV KAL TO JLOXWPLOHO TWV UTTO-

Inclusion criteria

Studies were suitable for the review if:

3

3

3

3

3

They were written in English

They were clinical, retrospective and retro-
spective cohort studies

They included ICU dog patients

The patients were suffering from AKI

AC solutions were administered

Exclusion criteria

Studies were excluded from the review if.

3

They were written in a language other than
English

They were available only in an abstract form
They were irrelevant to the AC effect on renal
function in ICU dog patients

They were experimental

They included species other than dog

AC solutions were not administered

They were narrative reviews

Results

Firstly, studies were selected by screening the titles
and abstracts in order to exclude the irrelevant
ones and distinguish the most appropriate. Then,
the reviewers read the whole texts. Totally, 81

Aepevvnon Paong dedopévav: n=81, PubMed=52, Scopus=29

Agapébnkav 30 dnposiedceis nov epgaviloviay eig Suthodv

51 dnuoaoiedoelg eEAExOnKay

42 5npooleloeLg AmOKAELOTNKAY WG LN OXETIKES

h 4

9 dnpooiedoelg

6 &npootevoeig dev mMAnpoloav OAa Ta kpLrpla évragng kat anokAeLopoU

v

3 ONNOGLEVGELS TAPOVCAY T KPLTI|PLa

Eikéva 1. Aldypappa pong tng CUCTNUATIKAG avaokomnong.
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Colloid solutions in severely ill dogs

Databases search: n=81, PubMed=52, Scopus=29

30 duplicate posts were removed

51 publications were checked

42 were excluded as irrelevant

hd

9 publications

6 did not meet all the inclusion and exclusion criteria

v

3 met the inclusion criteria

Figure 1. Flow chart of the systematic review.

Ynoiov HeAeTOV TTPOG eTAOYT. 2T CUVEXELA, AfdOnKay
To AN PN Kelpeva Kat ipoarypoatomot)Onke n avayvwon
TOUG ATTO TOUG OLYYPAPELG. TN CUCTNHATIKT AVAOKAOTN oM
XPNoLpoTo)OnKay HOVO 0L €PEVVEG OL OTIO{EG TTAN pOLGAY
T KPLTHpLa EVTAENG Kot AITOKAELGHOD TTOV eixav OeomioTel
TIPONYOUHEVWG. ZUVOALKE, Ppédnkav 81 dpBpa, amd ta
omoia apatpédnkav ot peréteg mov epdaviCoviav dvo
POPEC KoL OL HENETEG TIOL OeV NTAV OXETIKEG e TO Oépa Tng
Tapovoag avaoKkomnong. TeAkd, xprnotpormotOnkay povo
Tpelg HeNETEG, oL oTtoieg KpiOnKay KATAAANAEG TNPOVTAG
Ta KpLtrpla évtadng kat artokelopot (Eikdva 1).
YKoToG TG MpWTNG épevvag (Sigrist et al. 2017) frav
va ouykpivel o otadiar AKI votepa amd xopnynon HES
1 Kpvotaihoedovg Stohbpatog, otov Xpovo 0, 2-10 nué-
peg aTto Ty vapén tne xopnynong (Bpaxuxpovio otadio
AKI) kot 11-90 nuépeg amd v évapén tng xopnynong
(pakpoxpovio otadio AKI). Ta otadia AKI kaBopiotnray
pe Pdon Tig 0dnyleg International Renal Interest Society
(IRIS) ytx To oKOAO, TTOUL TpOoTToTOBNKe KATAAANAA Yl
TOUG OKOTIOUG TNG HEAETNG. XTNV £peuva GUUTTEPIANGONKY
184 oxvMot Tov voonhevovTav oTn Hovada evTaTikng Oe-
parneiag (ME®). Zta 94/184 {ma xopnynOnke yia K&rtolo
Xpoviko Staotnua méve and 1 mL kg™ 6% HES-130/0,4,
eve ota 90/184 xopnynOnke yla kémmolo SikoTnpa LodTOVo
KpuoTahAoeldég Sthupa. Metadd Twv 800 opddwv vrtrpyov
Slopopég oV NAIKIA, TIG ATIALTHOELG O€ TTPOIOVTA AiHATOG,
TNV GUYKEVTPWOT TV AAPOVUIVKOV GTOV 0pO TOL AitaTog

articles were found, from which studies that ap-
peared twice and those that had irrelevant subject
were removed. Finally, only three studies were
suitable and met the inclusion criteria (Figure 1).

The aim of the first study (Sigrist et al. 2017)
was to compare the AKI grades after HES or crys-
talloid solutions administration, at time point O,
2-10days (short-term AKI grade) and 11-90 days
after the administration (long-term AKI grade).
AKI grades were defined by International Renal
Interest Society (IRIS) guidelines in dogs and they
were modified according to the aim of the review.
This study was conducted on 184 dogs admitted
to the ICU. For up to 16 days maximum 94 of 184
dogs received >1 mL kg 6% HES 130/0.4, where-
as 90 of 184 received isotonic crystalloid fluids.
There were differences between the two groups,
such as age, blood product requirements, serum
albumin concentration and diagnosis. However,
these differences were statistically non-significant
risk factors. Therefore, the study results were not
strongly biased by these parameters. The study
showed that short- and long-term AKI grades
of both groups were significantly non-different.
Additionally, there was no significant association
among HES exposure or the amount (ml kg?) of
HES daily and an increase in AKI grade. However,
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Kal v optoTikn Siayvwaon. QoT1600, paivetat Twg ot Si-
apopég avTég Sev amoTeENOVoAY GTATIOTIKA CTHAVTIKOUG
Tapayovteg enmkivouvotnTag. Emopévag, o amotedéopata
OV EMNPEACTNKAV ONUAVTIKE ATTO TIG SLAPOPETIKEG AVTEG
napapétpous. H pelétn €8eie 11 td00 Ta Ppoyurnpofeopia
600 Kat ta pakpornpdfeopa otadia AKI Twv 0o opu&dwv
Oev dLédpepay OTATIOTIKG L) onpavTKE. Emumhéov, paivetat
Vo UTTAPEE OTATIOTIKA UN CNUAVTLKT) CUCKETION HeTadD
¢ Xopriynong HES 1§ tov ml kg? nuepnoing tov HES
e avénon tov otadiov AKI Qotdoo, n xoprjynon HES
yta Xpovikod StaoTtnpa ioo 1) peyohvtepo twv 10 nuepov
elYe OTATIOTIK& ONUAVTIKY) CUOXETION HE TNV aVENOT) TOV
otadiov AKL

Y16x06 NG devtepng épevvag (Hayes et al. 2015) fjtav o
kaboplopdg tng ovxvorntag epdpdviong AKL n omoia opi-
OTNKE WG O TOVAGYLOTOV SUTAXGLAGUOG TG CUYKEVTPWONG
™G Kpeatviving otov opd Tou ailatog 1) 1 av&mtuén oAL-
youpiag/avoupiag (mapaywyr ovpov pikpoTepn artd 0,5 ml
kg* h!) kat o Bdvatog, o€ GKOAOLG TTOL VOO AEVOVTAY OTN
ME® katéAaBav HES, oe a0ykplon pe Tov yevikd mAnbuopo
¢ ME®. E1nv épevva oupmepthnpOnkav 422 okvAoL Tov
voonievovtav ot ME®. Zta 180/422 (wa xopnynOnke
yta Kamoto xpovikod Siaotnpa HES (250/0,5/5:1) eite pe
epamal yopriynon kat 86on 8,2 ml kg 24h’!, eite pe otd-
y&nv xoprynomn kot §6on 5-11,3 ml kg ! 24ht. Xra 242/422
dev xopnynOnke HES. Meta€b Twv 600 opdSwv vipxov
dtapopég otnv nhiia, To VN0, TNV oploTIKT Si&yvwon,
TN OLYKEVTPWOT) TOV AABOUHIVWV GTOV 0pO TOU aipatog,
T xoprynomn kpvotahloedwyv, HES kat mapaydévtwv ai-
HATOG, oV KAl 0L SLpopES AUTEG ATTOTEAOVOAY OTATIOTIKA
{1 ONHaVTIKOUG TopdryovTeg emtkivouvotnToag. Téhog, Ta
dedopéva tov GuAAEXBNKaY artd kKabe {wo meplopioTnray
GTOV XPOVO TIOL AUTO VOOTAELOTAY, £TCL 8eV eKTLUNONKaY
oL HaKpOXpOVLeG oLVETTELEG TNG Xopriynong HES. Avtn n
pelétn édei€e 611N xoprynon HES amotéleoe avefdptnto
TPOYVWOTIKO Tapdyovta yloo Tnv avémtuén AKI kat v
Bvnowpotnta ota {wa g opddoag mov xopnynOnke HES.
Qotdoo, paivetal va v pe cuoxéTion HeTtaEl TNG Xopn-
yobpevng ntocsdtntag HES kat avénong tng Ovnopotnrog
1 ¢ AKI ouykpitikd pe Ta {wa ota omtoia xopnynOnkav
xapunAdtepeg d6oeic HES.

H tpitn ¢pevva (Adamik et al. 2015) apopotoe tov
KkaBoplopd TG HETAPOAAG TNG CUYKEVTPWONG KPEATLVIVIG
OTOV 0pO TOU XIHATOG TOV XPOVO TIPLY atd TN XOpHynon
tov HES 1) Tov kpuotalloetdotg (T0), 2-13 nuépeg petd
(T1) ko 2-12 efdopddeg petd (T2). Ztnv épevva cupe-
pA$OnKav 201 okvdlot Tov voonhevovtav otn ME® pe
QPXLKT) CUYKEVTPWOT KPEATLVIVIG OTOV OpO TOUL XifaTOG
EVTOGC TWV GUOLOAOYLKAOV opiwv. Xt 115/201 {wa xopnyr)-
Onrav povo kpvotaihoeldn Stavpata, eve, ota 86/202
{oa xopnynOnkav 25 ml kg 24h* HES 6% 130/0,4 pe A
Xwpi¢ kKpuoTalloeldn yia ToLAGXLoTOV 24 peC. e OTL
aopd TNV HETPNOT TNG KpeaTivivig, autr mpoadloptiod-
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HES administration for a time period within or
greater than 10 days was significantly associated
with an increase in AKI grade.

The goal of the second study (Hayes et al.
2015) was to determine the frequency of AKI
development and death in a population of ICU
dogs treated with HES, in comparison with the
whole ICU population. AKI development was
defined as a double increase in admission serum
creatinine concentration or development of ol-
iguria/anuria of <0.5 ml kg h. This study was
conducted on 422 dog patients admitted to the
ICU. For a specific time period up to 134 hours,
180 of 422 dogs received 10% HES (250/0.5/5:1)
either as incremental boluses and dose 8.2 ml kg™
daily, or as a continuous rate infusion and dose
5-1.3 ml kg daily. The rest of the dogs (242/422)
were not treated with HES. There were differences
between the two groups, such as age, gender,
diagnosis, serum albumin concentration and
the administration of crystalloids, HES or blood
products. However, these differences were sta-
tistically non-significant risk factors. Data were
collected during hospitalization. Hence, long-
term effects of HES administration are limited.
This study revealed that HES administration was
evaluated as an independent predictor of AKI
development or increased death rate in animals
treated with. However, there was a correlation
between the amount of HES administered and an
increased rate of mortality or AKI development,
when compared with animals treated with lower
dose rates of HES.

The third study (Adamik et al. 2015) aimed
to evaluate changes in plasma creatinine con-
centrations 2-13 days (T'1) and 2-12 weeks (T2)
after initiation of fluid treatment (TO: creatinine
concentration at admission to the ICU). This
study was conducted on 201 dogs admitted to
ICU with initial plasma creatinine concentra-
tion not exciding laboratory reference values.
One-hundred-fifteen out of 201 dogs were treat-
ed with crystalloid solutions alone and the rest
(86) received 25 ml kg! daily of 6% HES 130/0.4
with or without crystalloid solutions for at least
24 hours. Creatinine was measured at various
time points after fluids administration in every
patient, reflecting different AKI grade each time.
There was non-significant difference observed in
creatinine concentrations measured at various
time points between the groups.



Tav o€ SLAPOPETIKEG XPOVIKEG OTIYHEG ATTO TNV XOPHyNom
Twv dikpopuv eldwv vypwv oe Kabe [Ho pe anoTéleopa
vo avtavarkAd Stapopetikd otadia AKI kabe popd. Ztnv
HeAETN auTh TapaTnpriBnKe oTATIOTIKG [ ooV TIKY Si-
apopd 0T CLYKEVTPWOT) TNG KPEATLVIVIG HETAED TwV SVO
OH&SwV 6TOVG SLAPOPOUG XPOVOUG TTOL aUTH HeTPrOnKe.

ZvtAtnon
E€etdotniav tpeic avadpopikég LeAéTeg ToL payHoTeVo-
VIOV TNV TTPOKANON 0eiag VePpIKG AVETTAPKELXG, KUPIWG
HECW TNG GVYKPLONG TWV HETAPONDV TNG KPEATIVIVIG GTOV
0po TOL alpaToC Kal TG BvnotpdtnTag oe {wa ov voon-
Aevovtav ot ME®, ota omoia xopnynOnke yia k&rmoto
Xpoviko diaotnua 6% HES-130/0,4 kot HES 250/0,5/5:1.
Qaivetal TwG 1 XOP1YNOT) TOU GUYKEKPLUEVOL KOANOEIOOVG
dev oxetlotav pe mpoxkinon AKI ) avénuévn Bvnopotnra,
oe ayxéon pe ta {oa ov Sev EdaPav HES kata v didpreta
G voonheiag Toug. TTapoda autd oY TIPWTN ATt TIG TPELG
€PEVVEG PAVIKE TIWG TO XPOVIKO SI&AG TN XOpTyNong Tou
EK pmopel va oxeTileTo pe apvnTIKEG CUVETIELES. ZUYKEKPL-
péva, n xopnynon 6% HES-130/0,4 yio xpoviké Sidotn o
{co 1 peyalvtepo TV 10 npepdv oXeTIleTal OTATIOTIKA
onpoavTikn pe v avénon touv otadiov AKI ota {wa oL
voonievoviav oty ME®. X1 deUtepn épevva daivetat va
urp&e oLoXETION HETAED TNG XOPNYOUHEVNG TTOCOTNTAG
HES xat av€nong g Ovnopdtntag ) tne mpoxkinong AKI
OLYKPLTIKA pe Ta (oo oo omtoia xopnynOnKoy XapnAdtepeg
d60¢elc HES. Téhog, ) Tpitn pehétn ammokaAvye OTLT Xopr)-
ynon HES 8ev ennpéace 1 ovykévipwon tng Kpeatviving
oTov TANOUGHO TV OKOAWV TIOUL eEETAGTNKE.

QoT1o00, LTGp)OLY KdTTOLOL YEVIKO( TTeploplopoi. Téco
1 VO™ TNG LEAETNG TOL GUYKEKPLHEVOL BEUATOG 600 Kot 0
avadpopLKOG XAPAKTHPAG TWV HEAETOV £XOUV (G OTTOTE-
Aeopo va vpioTavTat SIAPopoL TTEPLOPLOHOL a€ OTL adpopd
TNV EPUNVEIX TV ATTOTEAEGUATWV TOUG KAl TNV e§aywyn
OUUITEPACHAT®V. ZNUAVTIKO TIEPLOPLOHUO Kol OTIG TPELG
HENETEG ATIOTENEDE O U1 LKAVOTIOINTIKOG Slaxwplopdg Twv
acBevav oe oxéon pe TNV coPapotnta TG acbévelag, Kat
N oxéon ¢ terevtaiog pe mlavh veppikn PAGPN. Evag
AKOUO TIEPLOPLOHOG ApOPd OTO U TUXALOTIONHEVO TPOTIO
[€ TOV OTTOI0 YIVOTOV 1 XOPIYNOT TV VYp®V, Kawg oe (wa
IOV TV oLVHBWG TILO KPIoLHA KAl LTI PXAY TIEPLOCOTEPEG
mBavotnteg Bavatov 1§ AKIL emheyotav 1 xopriynon HES
WG 0WOTIKN enépPaot). Emumhéov, To €idog Twv vypwv mov
xopnynonkav e€aptdTay Ad TOV EKAGTOTE KTNVIATPO TTOU
avoldppave to meptotatiko. Evag dA\og mapdayovtag
mtov TipoPAnpatiCel apopd otnv xoprynon HES oe {oa
pe vtoaAPovptvatpia, n omoia amd povn TG oLvéeTal
pe ¢ptoxn mpdyvwon. Télog, oe Kapia amd Tig €pevveg
dev aflohoynOnke n mponyolLuevn Xprior VePpOoToEIK®V
PopHAK®Y.

Colloid solutions in severely ill dogs

Discussion

Three retrospective studies dealing with acute
renal failure were evaluated for serum creatinine
concentration changes and increased death rate in
animals admitted to the ICU, which were treated
with 6% HES 130/0.4 and HES 250/0.5/5:1 for a
specific time period. It seemed that the admin-
istration of this specific colloid did not affect
AKI development or mortality rate compared
to animals not treated with it. However, the first
study showed that there might be a correlation
between the time period this AC was used and
an adverse outcome. More specifically, 6% HES
130/0.4 administration over 10 days was signifi-
cantly associated with an increase in AKI grade
in ICU patients. In the second study, the amount
of HES administered was associated with a high
risk of mortality or AKI development if compared
with animals treated with lower doses of HES.
Lastly, the third study revealed that HES admin-
istration did not affect creatinine concentration
of the examined canine population.

However, there were some general limitations.
The nature of this review as well as the retro-
spective style of the examined studies resulted in
various limitations in interpreting and drawing
conclusions. An important limitation is the ab-
sence of adequate stratification of the patients,
thus introducing serious bias in the interpretation
of their severity of illness and possible relation to
kidney injury. Another limitation is the lack of
randomization of fluid types administered, as HES
was administered in life-saving cases of critically
ill dogs, which had increased possibility of death
or AKI development. Furthermore, the selection
of fluid treatment was at the discretion of the
veterinarian that undertakes the case. Another
factor of concern is the co-existing hypoalbu-
minemia in patients treated with HES, which
can lead to bad prognosis. Lastly, the previous
use of nephrotoxic substances was not evaluated
at any of these studies.

Conclusions

Until today, only three studies in veterinary
medicine have been published and relate AC
administration to AKI development or increased
mortality rate in dogs admitted to ICU. Results
show that 6% HES 130/0.4 and 250/0.5/5:1 ad-
ministration did not affect AKI development or
mortality rate in dogs admitted to ICU, when
given constantly up to 10 days or in low doses.
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Ta ouvBeTIKG KOMOEISH O BapEwG TTACXOVTEG GKUAOUG

Yvunepdopata

Méxpt onpepa éxouv SnHOCLEVTEL TPELG HOVO KTNVIATPLKES
EPYQOiEG TTOL HEAETOVY TNV CLOXETLON TNG Xoprjynong ZK
kat v pokAnon AKI f av€non tng Bvnopotnrag oe (oo
mtov voonhevovtav ot ME®. Ta amotedéopata Seixvouy
TG 1 xopnynon 6% HES-130/0,4 ka1 250/0,5/5:1 dev auv-
Séetau pe Tnv mpoxAnon AKI kat Sev av€avouv To T0c00TO
BvnopdtnTag oe (oo mov voonevovtav otny ME®, 6tav
avtr) dev Eemepvdel Tig 10 npépeg guvexoL§ Xopnynong 1
otav avtn dev yopnyeite oe avEnpéveg dooels. Qotdoo,
Bewpeital amapaitnTn n Ste€aywyr) KAVIKOV HEAETOV Yo
Vv e€aywyr aoPparéoTEPWY CUUTTEPACUATWOV.

X0YKpPOUOT CUHPEPOVTV

Otovyypadeic dnhwvouv twg Sev vapyel Kapio cOyKpov-
OT) CUHPEPOVTWV.

BipAoypadia / References

« Adamik KN, Yozova ID, Regenscheit N (2015) Controversies in the
use of hydroxyethyl starch solutions in small animal emergency and
critical care. ] Vet Emerg Crit Care 25, 20-47.

« Byers CG (2017) Fluid therapy: Options and rational selection. Vet
Clin North Am Small Anim Pract 47, 359-371.

+  Cazzolli D, Prittie ] (2015) The crystalloid-colloid debate:
Consequences of resuscitation fluid selection in veterinary critical
care. ] Vet Emerg Crit Care 25, 6-19.

+ Hayes G, Benedicenti L, Mathews K (2016) Retrospective cohort
study on the incidence of acute kidney injury and death following
hydroxyethyl starch (HES10% 250/0.5/5:1) administration in dogs
(2007-2010). ] Vet Emerg Crit Care 26, 35-40.

+ DiBartola SP (2012a) Perioperative Management of Fluid Therapy.
In: PJ. Pascoe, eds. Fluid, Electrolyte and Acid-Base Disorders in
Small Animal Practice. 4th ed. Elsevier, St. Louis, pp. 405-435.

+ DiBartola SP (2012b) Shock Syndrome. In: K. Hopper et al., eds.
Fluid, Electrolyte and Acid-Base Disorders in Small Animal Practice.
4th ed. Elsevier, St. Louis, pp. 557-579.

+  Mazzaferro EM (2008) Complications of fluid therapy. Vet Clin
North Am Small Anim Pract 38, 607-619.

+ Rudloff E, Kirby R (2001) Colloid and crystalloid resuscitation. Vet
Clin North Am Small Anim Pract 31, 1207-1229.

« Seymour C, Gleed R (1999) Fluid Therapy and Blood Transfusion.
In: P.F. Moon, eds. Manual of Small Animal Anaesthesia and

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog 1 « 2021

However, further clinical studies are needed to
establish safer results.
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Following the pathway for effective patient analgesia
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ITapOAo OV UITOPEL VA UTTAPXOLY KO KETTOLOL TTOU vt
niiotevouy ato pvbo OtL «ta {wa dev atoBdvovTal ToVo»,
auTod Elval TNV TIPAYUATIKOTNTA EMOTNHOVIKA adVva-
Tov. Ot dadiKaaieg IOV EUITAEKOVTAL GTNV TIPOKANCT), TN
petapifaon kat v avtiAnyn Tov TOVOU eival oe Heyaho
BaBpd «ouvTnpnTIKESY, SNAAST) elval THPOOLEG, HeTAED TwV
OnAao Tk (Kot A wV) {owkov eldov (Broom 2001, Smith
& Lewan 2009). Avto onpaivel 0Tt éva epéBiopia tou prtopet
VA TIPOKOAETEL TIOVO O€ €vay AvOpwTTo ival MO TNHOVIKA
amnodedelypévo 0Tt Htopel va ipokaéoel Tdvo o€ Eva {Kho.
T to Aoyo avtd, ot acBevry (o péret va xoprnyouvTat
avalynTikd yia Tig idleg emwduveg mabnoelg oTig omoieg
xopnyovvtat kat 6Tov dvBpwro. H amotuyio va eheyyOel
o mévog eival kot NOKd Kat laTpkd BEUa, TPOKAADOVTAG
TIAPA TIOMAEG apVNTIKEG EMIOpATELS OTNV LYEla, TNV eviwia
(1) «tnVv ToLd T Ta {wrig») Kat Tn cupIteptpopd Tov acbevoig
{wov (Muir & Woolf 2001, Muir 2009).

H emtuyia tng avokynoiog e€aopalifetal pe n yvoon
TOU HUNXOVIOHOV TOU TIOVOU Kol T XOpHynorn ¢pappiKkwv/
TEXVIK®OV Ol OTIOlEG E0TIALOVYV CUYKEKPLUEVA GTNV TINYT
Kal Tov TOTT0 TOU TTOVOUL TTov atcBd&vetal to {ko. Mropovv
va xpnotpononBolv oe auVSLACHO PApHAKa/TEXVIKEG [LE
SladopeTIkoLG Hnxaviopovs f§ onpeia dpdong ato pnyoa-
VIOPO TOU TIOVOU, Yl va peylotonotndel 1o avalyntiko
amnotéeopa. H texvikn autr, n TOAUTIOAPAYOVTIKA XVOA-
ynoia (ITITA), eivat 18taitepa KpIoLn YL TNV AITOTEAETUA-
TIKT) AVTLHETOTILON TOL HETPLOL €wG GOPApOV TTOVOL GTOV
avBpwro kat ota {da (Lamont 2008, Berry 2015, Beverly
et al. 2017, Helander et al. 2017, Kazakos & Savvas 2017).
AxolovBel GUVTOHN AVAOKOTINGT TV UNXAVICU®V TOU
TIOVOU, 000V aAPOPA TNV ATTOTEAECUATIKI] OVTLHETOTILOT
Tov. Ymdpxouv emiong SnNUOCLEVHEVEG AVAAVTIKOTEPEG
avaokonnoel (Muir & Anderson 2005, Fox 2010, Muir
2010, Shilo & Pascoe 2014, Bell 2018, Self & Grubb 2019).

Although there may be individuals who still be-
lieve the myth that “animals don’t feel pain’, this
is actually scientifically impossible. The processes
involved in the initiation, propagation and sen-
sation of pain are highly conserved, meaning
very similar, across mammalian (and other) spe-
cies (Broom 2001, Smith & Lewan 2009). This
means that a stimulus causing pain in a human
is scientifically evidenced to cause pain in an
animal. Thus, veterinary patients should receive
analgesics for the same painful conditions that
are treated in humans. Failure to control pain
is both an ethical and medical issue, causing a
myriad of negative effects on the patient’s health,
welfare (or “quality of life”) and behaviour (Muir
& Woolf 2001, Muir 2009).

Effective analgesia is best provided using
knowledge of the pain process and administra-
tion of drugs/techniques that are most selective
for the source or type of pain experienced by the
patient. Drugs/techniques with different mech-
anisms or sites of action in the pain process can
be used together to maximize analgesic efficacy.
This technique, multimodal analgesia (MMA), is
particularly crucial for effective control of mod-
erate to severe pain in humans and in animals
(Lamont 2008, Berry 2015, Beverly et al. 2017,
Helander et al. 2017, Kazakos & Savvas 2017). The
following is a brief overview of the pain process
as related to effective pain management. More
in-depth reviews are available (Muir & Anderson
2005, Fox 2010, Muir 2010, Shilo & Pascoe 2014,
Bell 2018, Self & Grubb 2019).
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AkohouBwvTag TNV 086 yia amoTEAEOHATIKN avaiynaia

Katavonon tng maBoyéveiag
TOU TIOVOU KOl LEYLOTOTIOINOT)
TNG ATMOTEAECUATIKOTNTAG TNG
avalynoiag

O névog opiletal amd 1o Aebvr) Opyaviopd yio tnv Mehétn
tou ITovou (International Association for the Study of Pain,
IASP 2017) wg «pia SuodpeoTn aloOnTIKn Kot cuvatcOn-
HaTIKT) epTtetpio TOL oyeTileTat e mparypaTikn i SuvnTikn
BAGPN LoT®V 1) TIEPLYPAPETAL [e OPOUG TETOLXG PAAPNG».
AvT6G 0 KATIWG TIEPlEPYOC OPLOAG ElvaL OVTWG XPHOLHOG
OLoTL eptypadet v aio Tov TOVOL yia TNV TpooTaoia
ad TPAVHATIOHOUG. Evar TTéA Lot TTOL akOUTTAEL G Ly P
TIETPA TIPOKAEL EVEPYOTIOINOT) TOU HIXAVIGHOD TOU TTdVOU,
TO TEAHA AITOCVPETAL AVTAVOKAAOTIKA Kol ATOTPETIETAL
n PAEPN TwV 10TOV 1) TOLAGXLOTOV gAaxloTomoLeital. Etot
0 TOVOG Hrtopel var eival fia pUGLONOYLIKT aVTATIOKPLOT),
OTIOTE OVOUALETOL «PLTLONOYIKOGY 1) KTIPOCTATEVTIKOG
novog. O mdvog pmopei eniong va eival pa moabooyt-
K aVTammOKpLoT) IOV TTPOKOAEL [l KATAOTAGT] €VTOVOU
/KAl TOPATETAPEVOL TIOVOL TTOL SV TPOOTATEVEL ATTO
BAGPN TwV 10TAOV, N omola ovopdleTal «TaboNoykoG» 1)
«duampocappootikdgy movog (Fox 2010, Shilo & Pascoe
2014, Adrian et al. 2017, Bell 2018, Self & Grubb 2019). O
naBoAoytkog TOVOG pitopel va ipokV el e€axttiog TOA GV
ATV, CUUTTEPIAAHBAVOLLEVOU TOL COPAPOD TPAVHATIGHOV
TOV IOTOV, TNG TAPATETAUEVNG GPAEYHOVAG, TNG KHETTG
PAGPNG 0TO KEVTPIKS VELPIKO CVOTNHA (TT.X. VEOTIAACHATA
VELPIKOV PV, KHAN HecooTIOVOVALOL 8ioKOU K.ATL.) Kal
e€attiag amovoiag 1) EAAITOUG AVTIHETWIILOTG TO, 18im¢ av
efvat HETpLov éwg coPfapol Pabdpov.

H 086¢ Touv tovovu

H évapén, n petafifaon kot n avtiAnyn tov mévou eival
pio Wlaitepa duvapikr kat mepimhokn Stadikaocio Tov
nieptAapPavet Sidpopeg pualoroyikeg Stadikaoieg, vito-
Soxelg, vevpodLAPIPACTES, VEUPLKES [veG, veuplkég 0doug,
KaBwg Kot SlakpLTég Kot SIXUTEG AVATOULKES TTEPLOKES,
aTtd TOUG TMEPIPEPIKOVG IOTOVG TIPOG TO KEVTPIKO VEVPLKO
ovotnpa (KNX). Ta ototgeio avtd eivat SUVAHIKA 1) «€0-
TAAOTO» KAl GUXVA HeTafdANovv T Sopn, Tr Aettovpyia 1
M §pacTnpLdTNTA TOUGS, AVANOYQ [E TNV TINYT), TNV £VTaoT
Tou N)/kat TN Siépkela Tov Ovou. ITapodlo mouv Sev eivol
SLaKPLTEG OVTOTNTEG, TA CLUOTATIKA TOL TIGVOU HITOPODV Vot
SLoXwPLoTOVY XOVOPOELSKG O€ A GELPE GUVEXOHEV®Y KAl
AAANAOETUKOAVTITOHEVWV «BNUAT@V» TTOL ovopaovTal
«086¢ Tov ovoLy. Ta PrpATA AUTE TIEPAAUBEVOLY TN
petaTporn, TN petafifacn, Tn pvdon Kot TNV avTiin-
Y. E€autiag Tov pdAov tng otnv avakynaia, n Katloboa
aVOOTOAR, 1) oTTola TUTTLKG elvat ovoTATIKO TNG PUOLONG,
AVAPEPETAL WG XWPLOTO PR GTNV TTApoLO GLLHTNOT.
Merazpomr: To mpdBepa «alyo-» onpaivel «Tpavpa-
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Unerstanding the pain
process and maximizing
analgesic efficacy

Pain is defined by the International Associa-
tion for the Study of Pain (IASP 2017) as “an
unpleasant sensory and emotional experience
associated with actual or potential tissue dam-
age or described in terms of such damage” This
rather awkward-sounding definition is actually
useful because it describes the value of pain in
protection from injury. A paw placed on a sharp
rock causes activation of the pain pathway, the
paw is reflexively withdrawn, and tissue damage
is prevented, or at least reduced. Thus, pain can
be a normal physiologic response which is called
“physiologic” or “protective” pain. Pain can also
be an abnormal response causing a state of in-
tense and/or prolonged pain that is not protective
from tissue damage, which is called “pathologic”
or “maladaptive” pain (Fox 2010, Shilo & Pascoe
2014, Adrian et al. 2017, Bell 2018, Self & Grubb
2019). Pathologic pain can occur due to a vari-
ety of reasons, including severe tissue trauma,
prolonged inflammation, direct damage to the
nervous system (e.g., nerve root tumours, her-
niated intervertebral disc, etc.), and untreated
or under-treated pain, especially if the pain is
moderate to severe.

The pain pathway

The initiation, propagation and sensation of pain
is a very dynamic and complex event that involves
integration of a variety of physiologic process-
es, receptors, neurotransmitters, neural fibres,
neural pathways and both discrete and diffuse
anatomic locations from the periphery to the
central nervous system (CNS). These components
are dynamic or “plastic” and often change their
structure, function or activity according to the
pain source, intensity and/or duration. Although
they are not discrete entities, the components
of the pain process can be loosely divided into
a series of continuous and overlapping “steps”
that is called the “pain pathway” The steps in-
clude transduction, transmission, modulation
and perception. Because of its role in analgesia,
descending inhibition, which is technically a com-
ponent of modulation, is listed as a separate step
in this discussion.

Transduction: The prefix “noci-” means “in-
jury” or “pain” and the pain pathway is initiated



TIOHOG» 1) «TTOVOG» Kal 1) 080¢ TOL TTOVOL evepyoTToLeiTal
otav évag e€eldikevévog, TepLdpepLidg LITOSOXENG 1) «orh-
yobmodoxéag», ekmohmvetal artd éva emwduvo 1) «ohyot-
oOntd» epébiopa. H exmorwon tov akyoimodoxéwv
HETOTPETIEL TN UNXAVLIKT TTANpodopia Tov epediopatog
o€ nAekTpikd Suvaptkd. H mukvétnta kot akpipig Kora-
Vo) Twv atyoimodoxéwv propel va Stopépel avd {wiko
eiSog kot propei var emnpedletal and v nhkia kat anoé
UTTOKEleV VOO HaTa, aAA& oLVBwG avToi evTomilovTal
oe avénuévoug aptBpots oto Séppa Kabwg Kat GTOVG TTe-
pLOCOTEPOLG LOTOVG TOL COUATOG, OTIWG GTOUG HUG, TOUG
TEVOVTEG, TX 00TA, TX OTAXXVIK& dpyava, To mepltdvalo,
ToV UTTe{WKOTA, TO TIEPLOTTEO, TIG HiVLYYES, TOUS apOpikolg
Bulaxoug, Ta atpopopa ayyeio KA. (Woolf & Ma 2007,
Smith & Lewan 2009).

Otaryobdmodoxeig Sev eivat Turikol «uTOS0XEIG» AANK
elvo ol ehevBepeg vevpliceg amoAn&elg Twv A-8 kot C vevpikwy
vov 1rou petadidovy o epébiopa oto KN (Woolf & Ma
2007). Ot meplocotepol alyoimodoxeig, 1diwg avtol Twv C
VEUPLKAV V@V, gfval «TToALdUVapoL, Snhadh) ptopolv va
ekrtoAwBolv and pia otk ia enwduvwy epeblopdTwv armo
Hnxavikd, Beppuika kot xnukd aitia. Etol, yio mapddetypa,
T en@OUVH epeBITUATA TTOL TIPOEPXOVTAL ATTO XELPOVPYIKT)
eMEUPOOT), TPAVHATIOUO, EYKADHXTA KoL ETTAPT) TOL SEPHATOG
pe o€éa, OAa avayvwpilovtal w¢ TOVoG. ZToV GpUGLOAOYIKO
TIOVO, oL alyobTtodoxeig anattovv éva enaduvo epediopa
yta va ekrtoAwBovv, Sev vTtapyxel AVTOUATN EKTTOAWOT)
TV alyobodoxéwv. EmtmAéov, ot alyotmodoxeig eivat
vynhoov ovdov, SnAadh) avtartokpivovTal pdvo oe enwmduva
epebiopata kat ox1 oe pn enodSuva epebiopata, 6mwG N
a¢n (Woolf & Ma 2007). Kata tn PAGPN TV (GTGV, N
KataoTpodr) SOHIKMV Kot pAEYHOVOS®Y KUTTApwV (TL.X.
0LSETEPOPIAQ, OLTEVTIKE, HAKPOPAYQ KOl AeUPOKOTTAPA)
TipoKoel TNV eEAeLOEPWOT) EVOOKUTTAPIKMV GUOTATIKGY KoLl
Vv Kvnromoinon aMwv ototgeiov (.. H, K, iotapivn,
TpooTayAavdiveg KAL) TTOL CUOCWPEVOVTOL GTNV TIEPLOXT)
NG PAGPNG, SuvnTikd TpokahdvTag PAGPN oe Topakeipieva
KUTTOPQ, KL ETOLETTEKTEVOVTAG TNV TTEPLOXT) TNG KUTTOPIKNG
PAGPNG kot TG pAeypovis. Epocov 1o apxiko epébiopa
TipoKaAéoel EAAXLOTN BAAPT 0TOUG LOTOVG Kal GpAeyHOVN
i/kat xopnynBoovv avadynTikd GpapuaKka GTOXELHEVH YLo
TNV OUYKeKpLHEVN GpAeypovmddn Sadikaoia, N emékTaom
G PAAPNG TwV 1oTGOV prtopel va ehaytotorotnBel, kat o
ntovog va StatnpnBei oto puatohoytkd. Qotdoo, av N PA&RN
TWV OTOV eival péTpla wg coPapr) f/kat éxet xopnynOei
QVETTAPKIG avahynoia, 1 eoTior TNG GpAeyHoviiG pimopel va
ovveyioet va ertekteivetat. Evidg tng eotiag tng pAeypovig
EKTIOAGDVOVTaL TIEPLOCOTEPOL ok yoDTTodoxE(C, 0 0USHG TWV
ahyoUmodoyéwv pelwvetal £Tot wote pn) enwduva epebioparta
VoL TTPOKAAODY TNV EKTTOA®OT) TOUG, KoL OPLOHEVOL UTTOPEL
va ekmod@vovtal avBdppunta. AvTr 1 eKTETAHEVT KOl
uttepPoAikr) avtidpaotn oTov Tdvo eivat o «taBoloytikog
TTOVOG» 1] TIOVOG TIoL emepva To PaBpod mou xpetaletal
Ylot TNV TTPOOTAGIA TV 10TV, Kal 1] StadIkaoior Tou HOALG

Following the pathway for effective patient analgesia

when a specialized, peripheral sensory receptor,
or “nociceptor’, is depolarized by a noxious, or
“nociceptive’, stimulus. Depolarization of the no-
ciceptors transduces the mechanical information
from the stimulus into an electrical impulse. The
density and exact distribution of nociceptors may
vary by species and can be impacted by age and
disease but are commonly highly represented in
the skin and located throughout most structures
in the body including the muscles, tendons, bone,
viscera, peritoneum, pleura, periosteum, menin-
ges, joint capsules, blood vessels, etc. (Woolf &
Ma 2007, Smith & Lewan 2009).

The nociceptors are not traditional “receptors”
but are the free endings of A-delta and C nerve
fibres that will transmit the stimulus to the CNS
(Woolf & Ma 2007). Most of the nociceptors,
especially those from C fibres, are “polymodal’,
meaning that they can be depolarized by a variety
of noxious stimuli from mechanical, thermal and
chemical sources. Thus, as examples, noxious
stimuli from surgery, trauma, burns and skin
contact with acids are all recognized as pain.
In physiologic pain, the nociceptors require a
noxious stimulus to depolarize, there is no spon-
taneous nociceptor depolarization. In addition,
the nociceptors are high threshold, meaning that
they respond only to noxious stimuli and not
non-noxious stimuli, like touch (Woolf & Ma
2007). With tissue injury, damage from structural
and inflammatory cells (e.g., neutrophils, mast
cells, macrophages, and lymphocytes) causes a
release of intracellular compounds and recruit-
ment of other compounds (e.g., H*, K*, histamine,
prostaglandins, etc.) that accumulate in the area
of the injury, potentially damaging adjacent cells,
and thus expanding the area of cellular damage
and inflammation. If the original insult causes
minimal tissue damage and inflammation and/or
if analgesic treatment specific for this inflamma-
tory process is administered, the expanding tissue
damage can be minimized, and pain maintained
as physiologic. However, if the tissue injury is
moderate to severe and/or inadequate analgesia
is administered, the area of inflammation may
continue to enlarge. Within the area of inflam-
mation more nociceptors depolarize, nocicep-
tor threshold is reduced so non-noxious stimuli
can cause them to depolarize, and some may
depolarize spontaneously. This expanded and
exaggerated pain response is “pathologic pain’; or
pain in excess of that needed for protection, and
the process just described is termed peripheral
sensitization. Peripheral sensitization increases
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TIEPLY pAPTKE OVOUALETOL WG TTEPLpEpLKT] evaaOyTomoinon. H
TiepLPepIKN) evatcOntonoinon avéavel Tov aplOpo emwduvwy
epebiopdTwv ov ¢ptdvouvv oto KN kat €10t av€dvet 1o
BaBpo Tov mévou ov avtapPévetal To {wo. H mepipepikn
evatofnTomoinon eivat Paotké GUOTATIKOG TNG LTIEPaAYNTlaG,
1 oToia elval HETPLOG €mG EVTOVOG TTOVOG TTOL TIpoKa\e{Tal
amd éva Kavovika o enwduvo epébiopa. To amotéleopa
NG vmepakynoiog KAVIKA eivat 1) avaykn va xopnynOel
o emiBeTikr) avalynoia oe éva (00, aKOpa Kol av ouTo
TpooKopileTat yia KTt ToL Bewpeitat eEhdyloTo endSUVO.
T mapdSetypa, €vag oKOAOG 1) YdTa pe ooteoapOpitida
OVOHEVETOL VA TTOVAEL TTEPLOTOTEPO DOTEPA ATTO WUKPT)
XELpOLPYIKN emépPoaon, amod Ta (Sl (wa oto ool Sev
TpoiTrpXe TTOHVOG.

H mpoAnyn 1 kataoToAn TG Tat@oAoyikn G avTamoKpL-
onNG oTov MOVO KATA TN HETATPOTIH TOL epebiopaTog eival
€VO KEVTPLKO GTOLKEIO TNG ATTOTEAECHATIKNG avakynoiog.
Enedr) o unxaviopog tov ¢puatoloytkol mtovou (Kot Tou-
Aaxotov ¢ éva Pabpo kat tou taboloyikol) Katé T
HETATPOTIH TOL eMWOLVOL epeBiopaTOC Eivart ATTOTENETHOL
KUPIWG TNG PAEYHOVNAG, 1 TILO ATTOTEAEGUATIKT KAL TTPOG TO
Tapov SlaBéotpn Katnyopio papuaKwy oe auTO TO THAHA
NG 0800 ToL TTOVOUL elval Ta pn 6TEPOELdT AV TIPAEYHOVWAN
¢appaxka (MEAD). Otav prtopei va eivat ipofAéyiun n
PAeyHOVT, 0 XPOVOG XOPHYNONG TWV AVTIPAEYHOVWO MV
GapUaKV eivat onpavTikog, Kabwg Ta MEAD eival yevikd
TILO ATTOTEAEGHATIKA POTOV XopNnynOovV mpoeyXelpnTIKd
avtiyla peteyxetpnticd (Lascelles et al. 1998). Ta MXAD
efvat o armoTeAeopaTIKG dTav gLVSVALOVTAL pLE PAPHLOKN
TT0L §pOLV 0€ AAAX TUAHATA TNG 0801 TOL TTOVOU, OTIWG TA
omoeldr) (Mwangi et al. 2018).

Mia véa katnyopla poppakwy, To LOVOKAWVIKE ovTL-
OWUATA KATA TOL oivENTIKOL TIoipdryovTa vepwv (anti-NGF
mAD), éxouv ertiong amodetxBei dtt eivat TOAD atotehe-
OHATIKA KATA TNV HeTaTpoTi ToL endduvou epebiopatoc,
Tov\dytoTov oTn Beparteia Tov Xpoviov tévou (Enomoto
et al. 2019). Ta tormka avatoOnTikg, Ta enBépata nayov
(kpvoBepartein), o Peroviopds, n pwtoPlopvBuion (SnA.
Bepareia e laser) kat n kayaixivn eivat mapadeiypata
AWV GpapUEKwV/DepaITEl®V TTOU €XOLV ATTOTENETUATL-
KOTNTa ¢ éva Pabpod Katd 1o 0Tdd10 TNG HeTATPOTNG TOL
enwduvou epebioparoc.

Merafifacy: Zto Tunpa g 0800 ToL TTOVOL TIOL APo-
p& ot petaPifaocn, kdbe exmolwpévog akyobmodoyxéag
perafifdler eva epéBiopa 1) Suvapikd evepyeiag, armo Tig
A-3 kot C vevpikég iveg mpog 1o KNZ, kupiwg Sapéoou
™G StévolEng twv Sttt wv vatpiov (Levinson et al. 2012).
Koatd tov maBoroykd movo, emumhéov A-8 kat C veupikeg
fveg purtopovv va evepyoroinBotv, A-f vevpikég iveg (ot
ortoieg oe pUOLONOYIKEG oLVONKeG peTafipdlovv Ty adr)
HITOPOLV Vot LETATPATIOVY wOTE VA HeTaPipdlouv emaddu-
va epebiopata, kot opiopévol Siaviot Na* propotv va
urtepdieyepBoUv Kat vor eKONAOVOLY AUTOHOTN NAEKTPIKT
Spaotnpotta (Levinson et al. 2012). Ot Siadikaoieg avtég
av€dvouv Tov aplBpd Kot TN cuXVOTNTA TWV ENOSVVLV

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog 1 « 2021

the number of pain signals that are sent to the
CNS, thereby increasing the level of pain expe-
rienced by the patient. Peripheral sensitization
is a major component of hyperalgesia, which is
moderate to severe pain elicited by what should
be a mildly painful stimulus. The clinical impact
of hyperalgesia is the need for more aggressive
analgesia for the patient, even if the patient is
admitted for something considered to be low-level
pain. For instance, a dog or cat with osteoarthritis
is expected to be more painful after a minor sur-
gery than a dog or cat with no pre-existing pain.
Prevention or suppression of the pathologic
pain response at transduction is an integral com-
ponent of effective analgesia. Because the physio-
logic pain process (and the pathologic process at
least in part) at transduction is primarily driven
by inflammation, the most effective currently
available drug class at this pain pathway step
is the anti-inflammatory drug (NSAID) class.
When inflammation is predicted, the timing of
anti-inflammatory drugs is important as NSAIDs
are generally more effective when administered
preoperatively versus postoperatively (Lascelles
et al. 1998). NSAIDs are more effective when
combined with drugs that work in other parts of
the pain pathway like opioids (Mwangi et al. 2018).
A novel drug class, the anti-nerve growth
factor monoclonal antibody (anti-NGF mAb)
class, has also shown to be very effective at trans-
duction, atleast for the treatment of chronic pain
(Enomoto et al. 2019). Local anaesthetics, the
application of ice (cryotherapy), acupuncture,
photobiomodulation (i.e., laser therapy) and cap-
saicin are examples of other drugs/treatments
that have some degree of efficacy at transduction.
Transmission: In the transmission step of the
pathway, each depolarized nociceptor transmits a
stimulus, or action potential, from the A-delta and
C fibres to the CNS, primarily through opening
of sodium channels (Levinson et al. 2012). In
pathologic pain, additional A-delta and C fibres
can be recruited, A-beta fibres (which normally
transmit touch) can be altered to transmit nox-
ious stimuli, and some Na* channels can become
hyperexcitable and exhibit spontaneous electrical
activity (Levinson et al. 2012). These processes
increase the number and frequency of nociceptive
impulses transmitted to the CNS, thus amplifying
the pain signal.
The local anaesthetic drugs, which block sodi-
um channels, are an integral part of pain control
at transmission. This is a unique and powerful



epeblopatwy o petafialovrat oto KNZ, pe Tov tpoémo
auto peyebvvovrtag Tnv évroon Tov dvou.

To Tomka avatoOnTikd, Ta onoia PITAoK&poLY TOUG
SlavAovg vaTpiov eivat €va oVoIOSEG KOHUATL TOL EAéyXOU
TOUL TTOVOL KaTd TN peTaPifoot) Tov. AvTog eivat €vag
povadikdg Kat loXLPOG HNXAVIOHOG TNV 086 TOL TTOVOU
Kot 1 ToTikn/otehextoia avatoOnoio cuothvetal oe GAa
Ta (oo, av eival epikto (Mathews et al. 2014, Grubb &
Lobprise 2020). Onwg kat pe ta MEAD, ) xoprjynon to-
TIKOV avatoOnTiK®v mipv agtd tnv évapén touv enwduvou
epebiopaTog, yevikd eival TOAD TILO ATTOTENECUATIKT O
avtibeon pe tn xoprynon petd tnv évapén tou (Savvas
et al. 2008) kot epdoov cupnephapPaveral otekextaio
avatoBnoia pe dAAo avohynTika péppaka PeTioveTal
1 ATOTEAETUATIKOTNTA TwV avaiyntikev (Ko et al. 2009,
Warrit et al. 2019).

IMapadeiypata GAN®V aVOAYNTIKOV GAPHAKOV/
Beparmelv fe wg éva Pabpd amoTeEAeoHATIKOTNTA OTN
petaBipoon tov enwduvou epebioparog mephappavouy
To OTTLOELST) Kol TOUG -2 AYWVLIOTEG. O GUVOLAOHO (e
TOTIKA avaloBnTIkd, kpuoBepareia, BeAovIopHd Kal avTL-
NGF povokAwvikd avTioopara.

SHMEIQXH: H yerafifacy ws avioboa avalynriks
006¢: A-P vtodoxeig Kot VeLpLKEG (veg, oL gvToTiovTal
padi pe 116 A-8 kot C veupikeg iveg, yevikd petapipalovy
un enwduva (pn okyotoOntika) epediopata, 6TwG agr
Kot kivnon. H evepyomoinon twv A-f tvav pmopei eniong
VOl EVEPYOTIOLNOEL AVAGTAATIKOUG VEUPOVEG OTO poryLatio
KEPAG TOL VWTLA{OL puehoD. AuTo dpaivetal va amrotelel
éva oTotyeio mov va e€nyel ylati n fma evrpLpr) evog
entOSVVOUL ONEIOL UTTOPEL VO HELOTEL TTPOOWPLVE TO
Babpod touv movou («Bewpia Tov eXéyxov TG TTUANG»)
(Melzak & Wall 1965).

Tpomomoinon: Auto To TUHa TNG 050V, TO 01100 PpioKe-
TAL GTO paylaio KEpag Tou vwTiaiov puehob, eivar IStaitepa
TiepimmAoKo, pe moAvdptOpa mbavd oevépla, Ta omoia mept-
AapBavouv tn petaon 1) «Zporomoinon» TG EVIAonG TOU
enaduvou epebdiopartog (D’Mello & Dickenson 2008). Ot
A-8 kat C veupirég iveg armolrjyouv oe Stédpopa SepdTIa 0TO
paxtoio KEpag Tou v Tla{ov uehoy, 61tou eAevBepavovTal
veupodLaPIPacTES (Kupiwg yAouTapiko Kat ovaia P). Etnv
amrAoUOTEPT HOPPT) TOU PUCLOAOYIKOD TIOVOU, Ol VEUPIKEG
oelg peTadiSovTal 0To eTepOTTAELPO THAHAX TOV VWTLiOL
Hueho Kat émetta petaPpalovrat apeoa otov eyKEParo
HEOW TV avIOVT®V (1] «TIPOPOANOVTWV») SepaTiov Xwpig
Tpororoinon.

H tpormomoinon eivat cuxva Steyeptikr (toAvaptBpeg
Stadikaoies) waTd00, OTIWG TEPLYPAPNKE TIPONYOLHEVKG,
HITopel va givart Kl avaoTaATIKT (T1.X. OOELG AITO avioDoEeg
A-B veupikeg iveg 1) woeLg artd TNV Katoboa avacTor). Ot
AVOOTAATIKEG MTELG UITOPODY VO AITOTEAOUV GUOTATIKO TOU

Following the pathway for effective patient analgesia

mechanism in the pain pathway and local/region-
al blockade is recommended for all patients, if
possible (Mathews et al. 2014, Grubb & Lobprise
2020). As with NSAIDs, administration of local
anaesthetics prior, to versus after, the initiation
of pain is generally more effective (Savvas et al.
2008) and inclusion of local blocks with other
analgesic drugs improves analgesic efficacy (Ko
et al. 2009, Warrit et al. 2019).

Examples of other analgesic drugs/treatments
with some efficacy at transmission include opi-
oids and alpha-2 agonists combined with local
anaesthetics, cryotherapy, acupuncture, and an-
ti-NGF mAbs.

NOTE: Transmission as an ascending an-
algesic pathway: A-beta receptors and fibres,
which are located with the A-delta and C fibres,
generally conduct non-noxious (non-nocice-
ptive) stimuli such as touch and movement.
Stimulation of the A-beta fibres can also recruit
inhibitory neurons in the dorsal horn of the
spinal cord. This appears to be a component of
the explanation of why gently rubbing a painful
site may temporarily decrease the level of pain
(“gate control theory”) (Melzak & Wall 1965).

Modulation: This step of the pathway, which
occurs at the dorsal horn of the spinal cord, is
very complex, with numerous possible scenarios,
including changing or “modulation” of the inten-
sity of the pain stimulus (D’Mello & Dickenson
2008). The A-delta and C fibres terminate in var-
ious lamina in the dorsal horn of the spinal cord
where neurotransmitters (primarily glutamate
and substance P) are released. In the simplest
form of physiologic pain, the impulses are sent to
the contralateral side of the spinal cord and then
transmitted directly to the brain via ascending (or
“projecting”) tracts without modulation.

Modulation is often excitatory (numerous
processes) but, as just previously described, can
be inhibitory (e.g., ascending A-beta fibre input or
input from the descending inhibition). Inhibitory
input can be a component of physiologic pain or
activated in an endogenous attempt to control
pathologic pain. In pathologic pain, excitatory
modulation is often pronounced because the
pain signal can be amplified by processes that
are numerous, complex and dynamic. The initi-
ation of excitatory modulation is often driven by
peripheral sensitization but can also be due to
direct nervous system injury. Increased excitatory
activity in the spinal cord, or central sensitization
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GULOLOAOYIKOV TTGVOL 1} VA EVEPYOTIOLOVVTAL OF€ i VEOYeVN
TipooT&Bela va av TIHETWITLOTEL 0 TABOAOYIKOGS TTOVOC. ZTOV
nalBoAoYIKO TIOVO, ) SleyepTikT) TpoTToTTIOiNOT) CUXVA Elvor
av€npévn 16Tt To enmSuvo epédiopa ptopel va peyeBvvetal
and Sadikaoieg mov eivat moAvdptOpeg, epimAokeg Kat
Suvapukég. H évapén tng Sieyeptikiig Tpomomnoinong ovxva
kaBodnyeitar artd TV mEpLPepIkn) evalocBnTomoinom, A
Hitopel va ekdnAaovetat emiong e€attiag dpecov TpAVUATL-
opov ToL vevplkol ovoTthpatog. H avénuévn dieyeptikn
SpacTnpLOTNTA GTO VWTLiO HLENO, 1| ) KEVTPIKH evalaty-
To7molnon 1 KEVIPIKY evTAXOTOTHTA, onpaivel avEnuévo
aplBpo enmduvvev epebiopdtnv mov katevdbvovtal gTov
EYKEPANO Kal TILO EVTOVO TIOVO 0TO {wo. AuTd prtopel va
odnynoet oe vepaynoia i/kat alwduvia, n omoia eival
0 TIOVOoG oe éva pn emwduvo epébiopa. Avtd ouxVa exdn-
Aovetat wg vtepPOAIKH avTidpaon CUUTEPIPOPAG, OTIKG
n Taxeio anméovpon ard, 1 n enbeTikn Kivnon mpog, TV
minyn Tov epebioparog, mov avtlapPaveral wg enadduvo.
H onpaota otnv KAk mpaén eivat n kpiotpn ovéryxn yio
TIOAUTIOLPAYOVTIKT) avaAynota, SUVNTIKG EVTATIKT TTOAUTIO-
payovTiki avoahynotia, kabwg n kevrpikn evatcOnromoinon
efvat TONUTIAELPN KAl €XEL WG aTToTéAeGpA TOV SliTepa
£VTOVO TIOVO.

Kopio poho otnv kevTpikn evatodntomoinon mailet n
evepyoroinon twv vrodoxéwv Tou N-peBul-D-aomaptikon
o&éoc (NMDA), ot omtoiot puctohoyika Sev eivat evepyol.
Avt6 o8nyei oe ToAAEG 0800¢ peyéBuvong Tov enwduvou
epebiopatog, epAapBAvovTag Kol TNV KLV TOTIOINoT) eTit-
mAéov ahyodmoSoxéwv, Tn Helwon Tov ovdol Tov TTOVOU
otoug vrtodoxeig Kat TNV anevalodnTomoinon Twv vITo-
doxéwv Twv oroeldov (SnA. «avTioTaoT GTA OTILOELSN)»).
H ketapivn xopnyoopevn oe vroavalodntikég doelg pe
ovvexn €yxvon (wotdoo Suvntikd prropel va xopnynOet
Kout ortd AAeg 81680vg), etvart pia onpov Tk BeportevTikn
em\oyn, eneldr) TpoAapPAavel/avTIoTPEPEL TNV KEVTPIKT
evatoBntomoinon, «katahappdvovrag» tovg NMDA-v-
moSoyeic. TTapoho 1ov ot pehéteg yla TNV avokynoia mov
TIOPEXEL 1) €YXLOT) KETApIVNG eival oe TTpGOIHo 0TAdI0 0TV
KTNVLoTpLK), ev8ei€elg ammd tnv aTpiki Tou avBpwiov
vnootnpifouy Tn Xprion TG KeTapivng oTov o€l Kal Tov
xpovio ovo (Cohen et al. 2018, Schwenk et al. 2018).

IMapadetypato AV papudrwv/Bepartetdv mov éxovv
QITOTEAEOUATIKOTNTA WG €va Padpd oTnv Tpororoinon
Tou enmduvou epebiopatog meplapPavouy ta omioetdr),
TOUG -2 AYWVIOTEG, TN CLOTNHATIKY Xoprynon ASokai-
VG, TOUG AVTAYWVIOTEG UTTOSOXEWY VEVPOKLVIVIG-1, KATL
Dappaka/Bepareieg Tov Spovv 6T GAOT TNG LETATPOTING
Kot petaBifaong tng 0dov Tov TOVOUL €xouv emidpaon Kal
0TnV TpoToToinon ToL epediopaTOC e TNV EAAXIOTOTIONOT)
ToL aplOpol TV eN®OLVWY epeBIoUATWY TTOV PTAVOLV GTO
paxtaio KEPG TOL VOTIA{OL HUENOD.

Avtidpyn: H avtidnyn touv movou amd 1o {wo eivat
emiong po Wtaitepa mepimhokn Stadikaoia mov puOpile-
TaL a6 Tov aplipd TV VELPIKOY HOEWY TOL TTOVOU TIOU
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or central plasticity, means an increased num-
ber of pain stimuli sent to the brain, and greater
pain for the patient. This can cause hyperalgesia
and/or allodynia, which is a pain response to a
nonpainful stimulus. This is often seen as an
exaggerated behavioural response, like a rapid
withdrawal from, or aggressive move towards,
the perceived source of the stimulus. The clinical
impact is the critical need for multimodal analge-
sia, potentially aggressive multimodal analgesia,
since central sensitization is multifaceted and
results in extreme pain.

A major contribution to central sensitization
is activation of N-methyl-D-aspartate (NMDA)
receptors, which are normally dormant. This
leads to numerous avenues of pain amplifica-
tion, including recruitment of additional pain
receptors, lowered threshold of pain receptors
and downregulation of opioid receptors (i.e.,
“opioid resistance”). Ketamine, administered as
a sub-anaesthetic infusion (but potentially also
delivered by other routes), is an important thera-
peutic choice because it prevents/reverses central
sensitization by “plugging” the NMDA -receptors.
Although research in ketamine infusion-mediated
analgesia is in its infancy in veterinary medicine,
evidence from human medicine supports the
use of ketamine in both acute and chronic pain
(Cohen et al. 2018, Schwenk et al. 2018).

Examples of other drugs/treatments that have
some efficacy at modulation include opioids, al-
pha-2 agonists, systemic lidocaine, neurokinin-1
receptor antagonists, etc. Drugs/treatments that
work in the transduction and transmission phase
of the pathway have an impact on modulation by
decreasing the number of pain signals that reach
the dorsal horn of the spinal cord.

Perception: The perception of pain by the
patient is also a very complex process mediated
by the number of pain signals reaching the brain
and impacted by a variety of other factors, like
age, health status, level of stress/fear and previous
pain experience. Perception is not complete-
ly understood in humans, who can communi-
cate what they are perceiving, and is even less
understood in animals, who generally do not
communicate in a way that humans understand.
It is known that there is no specific pain centre
in the brain, and nociceptive impulses from the
spinal cord arrive at a variety of anatomical sites
(e.g., thalamus, hypothalamus) where they syn-
apse and transmit signals to various cortical and
subcortical regions (e.g., somatosensory cortex,
periaqueductal grey region - PAG). This diverse



GTAvoLY OTOV eYKEPANO Kat emnpedleTal arod Siipopoug
dAAoug TapayovTeg OMwG 1 NALKia, N KAT&oTAON TG LYElOG,
10 eninedo 0TPeG/POPou Kal oL TPONyoLEeVeG eETMOLVEG
epmelpieg. H avtidnyn tov mévou Sev eivat mAnpog Ka-
TavonTh oTov dvBpwIto, o omoiog ptopel va ekPppdoet TL
avTAapBaveTal, Kal eivat akopa AyOTepO KATavon T oTa
(oo, Ta omolal yevika Ogv eNKOLV@VODV e TPOTIO TIOL Vi
elval katovonTog amnd tov avBpwro. Eival yvwotd 611 Sev
UTTapXeL eCEIOIKEVEVO KEVTPO TOL TIOVOL GTOV EYKEPANO
KOl Ol VEVLPLKES DOELG aTtd TO vwTiaio puehd GpTavouy oe
éva TOAG avartoptkd onpeta (.. Odhapog, vtoBda-
[OG), 6TT0L O HLOLPYOVV CLVAYELS KAl HETASISOUV VEVPIKES
Ooelg oe SIAPOPeS PAOUKEG 1) UTTOPAOLKEG TIEPLOYES (TT.X.
owpatoatodnTikdg pAoLdG, KevTpIKN paLk ovaio Tov HEGTOL
eYKEGAAOU). AUTO TO TIOIKIAOHOPPO PAGHO KATAVOHNAG TWV
Ooewv 00nYel o€ Eva eVPOC ATTOTENEGHUATWY, T OTTOLN TIEPL-
Aappavouv v avtiAnyn tov ovou pali pe tnv Sieyepon/
aponvion (n orola ovpPaAiet otny abmvia oe aoBevr) (oo
1oL aloBdvovTal ovo), HETAPOAEG TUUTTEPLPOPAG Kal
oLVaLEONHATIKEG AV TIOPAOELG.

IToM\& amd ta péppaka/Bepareieg mov Spovv oTo
voTLaio HUeAd, emtiong emOPoLY KAl GTOV EYKEPANO, OTIOG
Ta OTTLOELST, OL -2 AYWVIOTEG, OL avTaywVIoTEC NMDA-v-
T0S0XEWYV, T TPIKUKALKE avTikatabAmTiKd, ) vopadpe-
VaA{vn), oL avaGTOAEIG EMAVATIPOCANYNG TNG GEPOTOVIVNIG
(5-HT), k..

Enelriynon tov opiopdv kat Tov péAov TV EL0TIVED-
ok avalodyrikév: H katavonon tng «alyaiodnoiog»
oe avtifeon pe Tov «tOvVo» Paciletal 1o Tt oupPaivel, 1
dev oupPaivel, otov eyképaro. H adyatoOnoia meprypd-
¢peL auOTNP& TO VELPOAOYIKO UNXAVIOHS TIOL TIPOKUTITEL
EektvavTag pe Tn petatporh Tou enwdvvou epebioparog
X0pI¢ OpmS va odokAnpwveTal pe TV ouveldnth enelep-
yaoia avtob Tou epebiopatog. O oplopds autdg ouXVA
Xpnotporoteital e pUA eld@V (T1.X. A0TIOVOLAX), Ta OTTOlAl
dev dpaivetal va £Xouv éva KEVTPO ene€epyaciog Twv epe-
Blopdtwy (mapolo Tov autd ptopel va eivat eSGarpévo).
Qg mévog opiletat n ovveldnTh 1 cuvaoONUATIKY AV Ti-
dpaon otnv ayatoBbnoia, mov cvpPaivel ota avoTEpA
kévtpa tov KN, dnwg otov eykepaikd proid. Eto, ta
{wo aioBavovTtal Tovo. QoT600, T ELOTIVELOTIKE avalodn-
TiKkd epttodiCouvy T ouveldn T avTIANYN Kat £T01L 0 TTOVOG
OTNVY TPAYHATIKOTN T Sev UTT&pXeL oe avaoOnTomolnpéva
{oa, kabog n ouveldnTn 1§ CLVALTONHATIKY AV TATIOKPLOT|
npohapPdveral and To avalonTikéd pappako. QoTé00,
e€autiog Tov emadSuvou epebioparog, evepyormotovvTal Ta
UTTOAOLTTA TUAHOTA THG 0500 TOL TTOVOU, TTPOKAAMVTAG Xp-
vnTiKéG emdpaoelg Katd Tn Siépketo TG avalodnaiog (..
Taxukapdia, vevpoevdokptvry avtidpaot k.A.). To {wo Ba
atoBavBei movo Tavtdxpova e TIG apvnTIKES ETISPAOELS
TOU, KATA TNV alpUTTVIOT) TOL aTtd TV avalodnaia epocov
Sev xopnynBel Oeparteiot ylax Tov tdvo 1} xopnynOel eNAumnig
Bepameia katd T Siaprela g avatoOnoiog.

Katwoboa avaorolsy: H katioboa avaoTor endSuvev

Following the pathway for effective patient analgesia

pattern of distribution results in a variety of out-
comes, which includes pain perception along
with arousal/wakefulness (which contributes to
insomnia in painful patients), behaviour changes
and emotional responses.

Many of the drugs/treatments that work in the
spinal cord also work in the brain, including the
opioids, alpha-2 agonists, NMDA -receptor antag-
onists, tricyclic antidepressants, norepinephrine
and serotonin (5-HT) reuptake inhibitors, etc.

Definition clarification and role of inhalant
anaesthetics: An understanding of “nociception”
versus “pain” is based on what happens, or doesn’t
happen, in the brain. Nociception describes strict-
ly the neural process that occurs beginning with
transduction of a painful stimulus but without
ending in a cognitive processing of that stimu-
lus. This definition is often used for phyla (e.g.,
invertebrates) that do not seem to have a central
processing centre (although this may be incor-
rect). Pain is defined as a cognitive or emotional
response to nociception that occurs in the higher
centres of the CNS, such as the cerebral cortex.
Thus, our patients experience pain. However,
inhalant anaesthetics block perception, thus pain
technically does not occur in anesthetized pa-
tients since the cognitive or emotional response
would be prevented by the anaesthetic. However,
with noxious stimulation, the other components
of the pain pathway are activated, causing adverse
effects from the noxious stimulus during anaes-
thesia (e.g., tachycardia, neuroendocrine respons-
es, etc.). The patient will experience pain, along
with the adverse effects of pain, on emergence
from anaesthesia if pain is un- or under-treated
during anaesthesia.

Descending inhibition: Descending inhibition
of pain impulses can be activated in various central
sites and its main effective site is the dorsal horn of
the spinal cord through release of inhibitory neu-
rotransmitters (e.g., endogenous opioids -endor-
phins, enkephalins, dynorphins, serotonin, etc.).
The major importance of descending inhibition is
that decreased efficacy of descending inhibition
may play a large role in pathologic pain, central
sensitization and allodynia (Ren & Ruda 2002).
Exogenous stimulation of descending inhibition
has only minor contributions to pain control in
physiologic pain but could potentially play a larger
role in pathologic pain. Drugs/treatments with
some efficacy at descending inhibition include
exogenously administered opioids, treatments
that cause the release of endogenous opioids
(e.g., acupuncture), serotonin and norepinephrine
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AkohouBwvTag TNV 086 yia amoTEAEOHATIKN avaiynaia

epeblopdtov pmopei va evepyomownBei oe didpopor Ké-
VTPO TOL VEVPIKOV GUGTHHATOG KAl TO KOpLo TTedio dpaong
NG €lval To paxLaio KEPAG TOL VOTIXIOU HUEAOD [HECW TNG
eAevBépwOnG avaoTOATIK@V veupodaPBactav (.. ev-
doyevr) omioetdr) -ev8opdiveg, eykedahives, Suvopdivec-,
ogpotovivn, KAT). H peyahdtepn onpacia tng Katlov-
006 avaOoTOANG elvat OTL 1 petwpévn Spaor Tng popei va
TaiCet peydho poro oTov TatBoAoYIKO TTOVO, TV KEVTPIKT
evatoOntomoinon kat TNV alMwduvia (Ren & Ruda 2002).
H e€wyevn¢ Siéyepon TG KATIOVGKG AVACTOANG €XEL TIPO-
OPEpeL ENAXIOTA OTOV EAEYXO TOL GUOLOAOYLKOV TIOVOU,
aA& propei SuvnTiké va maifet peyovtepo podo oTov
nil@oroytkd ovo. Déppaka/Beparteied fe kAol ammoTele-
OHATIKOTNTA TNV KATIODGX 0VAGTOAN TIEPLAXHBEVOLY Tat
e€wyevag xopnyoupeva omoeldr, Bepareieg mov mpokahov
Vv ehevBépwon evdoyevov omoeldmy (1. PEAOVIOUOS),
TOUG VOO TOAEIG ETTOVATIPOGANYNG GEPOTOVIVNG Katl VO-
padpevahivng (Moore 2016) kat p&ppaka oL avEAVOLY
Vv ehevBépwon Tov avaoTaTikoL vevpodlaPipaotr) y-a-
HvoPouTupikol o€éog (GABA).

vunépacua

Towg o pvbog o011 Ta {wa dev atcBdvovtal mdvo mpoép-

XETAL aT1O TO Yeyovog 0Tt Ta {wa Sev ekdniwvouv tov
TIOVO UE TPOTIOVG TTOL HITOPODY VA AVAYVWPLOTODV EVKOAX
amnd Tov dvBpwro. Avtd meptypddetal pe Y apupo Tpdro
a6 tov IASP (2017) wg e€ijg: «n aduvapia enkovwviog
dev amokelel Ty mbavoTnTa va aoBdvetal TOvVo évag
avBpowrmog 1 éva (ho». Me i Pacikn Katavonon tng
0800 tou tdvou, 1) propel va tekpunplwbel emoTnpovIKd
TO YeYovog 0Tl T (O viwBouv tdvo Kat 2) prtopolv va
avantux0oVy aImOTENETHATIKA XVAAYTTIKG TIPWOTOKOAK
TI0V vt Pacifovtal oTnVv e0Tiot Kot TO UNXAVIoHO Spaong
TOU papl&KoL i) TG Bepareiag.

Y0YyKpovoT) CUHPEPOVTWV

Ot ovyypadeic Snhovouy ot Sev vITdpyel GVYKpoOLOT
OUUPEPOVTWV.
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reuptake inhibitors (Moore 2016) and drugs that
increase the inhibitory neurotransmitter gamma
aminobutyric acid (GABA).

Conclusion

Perhaps the myth that animals do not feel pain
stems from the fact that animals do not con-
vey pain in ways that humans readily recognize.
This is eloquently described by the IASP (2017):
“inability to communicate does not negate the
possibility that a human or a nonhuman animal
experiences pain” With a basic understanding
of the pain pathway, 1) the fact that animals do
feel pain can be scientifically supported and 2)
effective analgesic protocols based on the site/
mechanism of action of the drug/treatment can
be developed.
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Alexis Carrel and the origins of veterinary vascular
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HepiAnyn

Hnipwtn obykelon Topev oe ayyeio €yve amo xelpoupyoig
KaTa 1 SLaprela TelpapdTwy oe (wa 250 xpovia mpLy. X1n
ouvéxela epevpednkav vedtepeg [EBodol Kat epyaheia e
anotéleopa TNy avamtuén Kat feATinoT) TnG XELpoupyLKng
TV TEPLPEPIKOV AYYEWV, TOV AYYEIAK®DV HOOXEVHATOV
Kol TNG HETAHOOXEVONG OpYydvwy. H TpmTn emtuxnpévn
QYYELOKT) OVAOTOUWOT) Kol HETXHOOXEVDT) OpYEVWY OE
avBpomoug kat foa yve arnd tov Alexis Carrel oTig apxég
Tou 1900. OLKTNViaTpol epApHOTAV TIG TEXVIKEG VTEG OTO
OoKUNO Kal TN YATK 0T HECK TOU ELKOOTOV ALV, OTIOTE
Eexivnoav va yivovTal armoAvooeLs, eLPONEKTOEG OTNV
aopTH), LETAHLOOXEVTELG VEGPOD Kal GUYKAELOT] TTVANLOGU-
OTNHATIKOV VOO TOHWOEDV.

OLTtparteg emePACELS AYYELOXELPOVPYIKTG OTa {wa Eytvay
TEPAHOTIKE OXL ATTd KTNVIATPOUG, XANG OTTO XELPOUPYOUG
o€ OKOAOUG Kat YATEG, KB Kot GANa {0 {Hwv Yo TToANEG
Sexaetieg. EQevpéOnkav véeg TeXVIKEG Kal epyaleia Kal
Ol TIELPUHATIKEG eTTEUPETELG 00 ynoaV oTNV avarTuén
Kat PEAT®ON TNG XELPOLPYLKNG TV TIEPLPEPIKAOV AYYEIWY,
TOV AYYELXK®DV HOOXEVHATWY Kol THG HETAPOTYEVTTG Op-
yavev otov avBpwrto (Watts 1907, Cusimano et al. 1984,
Friedman 2005). Ot ktnviatpot Eekivnoav va epappofovy
TIG TEXVIKEG OIUTEC OTOUG OKUAOUG KOl OTLG YATEG HETA Tt
HECO TOU EIKOOTOV AWV

IMpopun oVYKAEION Ay YELXKOV

TOH®V

O povipog amokelopds evog ayyeiov péow amoiivwong

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog 1 « 2021

Abstract

Human surgeons performed the earliest repair
of vascular incisions experimenting in animals
250 years ago. New methods and instruments
were devised resulting in the development and
improvement of peripheral vascular surgery, vas-
cular grafts and organ transplantation. Alexis
Carrel performed the first successful vascular
anastomosis and organ transplantation in humans
and animals by early 1900. Veterinary surgeons
applied these principles in dogs and cats not
until the middle of twentieth century, performing
ligations, aortic embolectomies, renal transplants
and portosystemic shunt attenuations.

The very first vascular surgeries in animals were
performed not by veterinarians but human sur-
geons who experimented in dogs and cats and
other animal species for many decades; new
techniques and instrumentation were devised,
and these experiments led to the development
and improvement of peripheral vascular sur-
gery, vascular grafts and organ transplantation
in humans (Watts 1907, Cusimano et al. 1984,
Friedman 2005). Veterinary surgeons started to
apply these principles in dogs and cats not until
the middle of twentieth century.

Early repair of vascular
incisions



ATav N TAAXLOTEPT) TEXVIKT) XY YELOXELPOVPYLKTG TTOU XPNOL-
poTrotrBnKe artd XelpoupyolS 6ToV AvBpWITO Yiot TOV EAeYXO
G atpoppayiog, OAAG pe KATAOTPOPIKA ATTOTENECHATA,
kaBmg 08nyoloe 0TV LOXALLIKY VEKPWOT TV dKkpwv. H
QTIOKATAOTAOT Y YELAKOD TPAUHATOG 1) TOUNG He TNV To-
100€TN0N PAUHAT®V ATAV O TTPWTAPXIKOS OTAXOG YIa TOUG
xetpovpyouc. H arpoppayia kat n Opdupwon amotehodoay
Ta KOpLar TTPOPAATOL TIOU ETIPETIE VAL AVTIUETWITIOOLY OL
Xetpovpyol yia éva ertvxnpévo amotéheopa (Watts 1907
Friedman 2005).

To 1772 o Assman amomnelpdOnie va K&vel 1) cUYKAeL-
Of TOHWV OTIG Hnplaieg aptnpieg oKOA@Y, aANK 0 decog
oxXNHaTIoHOG BpopPOL 0TOUG TTEPLETOTEPOUG GKDAOLG TOV
081ynoe 0To va eyKaTaAelYel Tar TEPAUATA XUTE Kot Vot
Bewpr)oel TIG TEXVIKEG AUTEG UN) epapHOCLHEG KAl ETIKIV-
dvveg (Watts 1907, Friedman 2005). Ta gvuprjpata tov
Assman éytvav evpéwg aroSeKTA ot TN XELPOLPYLKT)
KowoTNTa Kat EeKivoe pia emToxr) Kpiong, ooV apopd TNV
eNavVopOWTIKT) XELPOLPYIKT TV Ay YeiwV, TTOU SirjpKeae Evay
atova. To 1833 éywvav yia mpotn Ppopd amd tov Gensoul
ovykAeioelg prefov oe ahoya A& TTpogKuYav aTToTu)ieg
mtov oxetiCovtav pe Bpopupwoeig (Friedman 2005). TTepai-
Tépw amomnelpeg Sev £ywvav péxpt To 1881, otav o Gluck
€KOLVE 1 oUPPAPT) TOHMV OTLG AYOVLIEG APTNPieq OKOAWY
Kot 0TNV aopth) o€ Kouvvélia pe Tn PorBeta AaPidag amod
eNEPAVTOOTO EXOVTOG EMITUXIX OTN HEPIKN ATTOKATAOTAL-
0N TV aptnplaKkev Tpavpdtey (Watts 1907). To 1889 o
Jassinowsky melpapatiotnke o HeyaAOOWHOVG OKOAOUG,
o€ dhoya Kal o€ Booeldr) Kot TETUXE TN CUYKAELOT) ETTLT-
KOV Kol EYKAPOLWY TOPOVY 0TI KapwTideg apTnpieg e Tnv
TaUTOXpOVN dlaTrpnor Tov ayyelakol aviol (Watts 1907).
To 1890 o Burci emavélafe ta metp&parta Tov Jassinowsky
He TN OVYKAELOT) ApTNPLOV 08 OKUAOUG Kol GAOYQ e GUVEXT
padn Kot avEPepe ELVOIKA ATTOTENEGHATA OE TECOEPX ATIO
Ta €€ metpapata (Watts 1907). To 1897 o Murphy éxave
TIOAVAPLOLEG TIELPAATIKEG CUYKAEIOELG OPTN PLAKWY TOHWY
0g OKOAOUG Kat TIPOPATA e TTOAAE UITOOXOHEVA QITOTE-
Aéopoata (Watts 1907). O Silberberg metpapatiotnke e
péppato oTIG apTnpieg okVAWV To 1897-1898, TovilovTtag
TN onpaocio TG avo TN PG AVTIONYING Yo éva ETIITUXTHLEVO
amotéeopa (Watts 1907). To 1899 o Dorfler avépepe ta
EMTUXNHEVA TOV ATTOTENECHATA G CLPPAPT APTNPLOV
Kkat o Jakobsthal emiBePainoe 1oToAoYIKA TNV eTOVAWON
TOUL TPAVHATOG aTtd delypata mov eAjdpOnoav Katd T
didprela auTwv TV metpapdtey (Watts 1907).

Ot mtetpapatiopol oe {oa KATEYpopay EMITUXT QITOTE-
Aéopata 6Tr GUYKAELOT) APTNPLOTOHGV 1) PAEBOTOUGY TTOV
Pacifovtav otnv donmtn TeXViKN, 0Tn cUYKAELON Xwpig
TAoT oe Kabapég TopEG TPAVHATOG KAl OTHV TIPOCEKTIK
XELPOUPYLKT) TEXVLKT] [LE Tr) XPH)OT) AETITOV PAUUATOV OALKOV
TIGCXOUG O€ GUVEXT) padr). TNV TepimTwon apopparyiog HEcw
TNG TOUNG, ) NTTLa TTieom (e Ta SAKTUAN eiXE WG ATTOTEAETHA
Tov éeyxd g (Watts 1907, Friedman 2005).

Alexis Carrel

Permanent vascular interruption by ligature ap-
plication was the oldest vascular technique used
by human surgeons to control haemorrhage, but
with devastating results, as they led to ischemic
necrosis of the limbs. Repair of a vascular lac-
eration or incision by placing sutures was the
primary goal of surgeons. Haemorrhage and
thrombosis were the major issues that surgeons
had to overcome for a successful outcome (Watts
1907, Friedman 2005).

In 1772, Assman attempted to close arteriot-
omies in femoral arteries of dogs but immediate
thrombus formation in most of the dogs made
him abandon these experiments and regarded
these methods as not applicable and dangerous
(Watts 1907, Friedman 2005). Assman’s findings
were widely accepted by the surgical community
and a vascular repair crisis, that lasted for a cen-
tury, began. In 1833, Gensoul performed for the
first time venous closures in horses but failure
associated with thrombosis occurred (Friedman
2005). Further attempts were not made until 1881,
when Gluck sutured incisions in iliac arteries
of dogs and aortas in rabbits by the aid of ivory
clamps and succeeded in partial repair of the ar-
terial wounds (Watts 1907). In 1889, Jassinowsky
experimented in large dogs, horses and calves
and successfully repaired longitudinal and trans-
verse incisions on carotids with preservation of
the vessel lumen (Watts 1907). In 1890, Burci
repeated Jassinowsky’s experiments by suturing
arteries in dogs and horses using a continuous
suture pattern and reported favourable results
in four out of six experiments (Watts 1907). In
1897, Murphy did numerous experiments for
closure of arterial incisions in dogs and sheep with
promising results (Watts 1907). Silberberg exper-
imented in arterial sutures in dogs in 1897-1898,
emphasizing the importance of strict asepsis for
a successful result (Watts 1907). In 1899, Dorfler
reported his successful results on arterial suturing
and Jakobsthal confirmed histologically arterial
wound healing from samples obtained in these
experiments (Watts 1907).

Animal experimentation documented a suc-
cessful outcome in arteriotomy or venotomy clo-
sure based on the aseptic technique, tension free
closure in clean cut wound edges, careful surgical
technique using fine sutures that penetrated the
vessel wall full thickness in a continuous suture
pattern. In case of haemorrhage through the in-
cision line slight pressure with fingers resulted
in control (Watts 1907, Friedman 2005).
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Alexis Carrel

H emoxn tng ayyetakng
AVAOTOPWOTG

O Alexis Carrel BewprOnke o Tatépag Tng oy yetakrg ave-
OTOH®ONG KAl TNG HETAHOOXEVONG TOCO 0T (A 600 Kal
otov avBpwrmo (Cusimano et al. 1984, Friedman 2005,
Sade 2005, Dutkowski et al. 2008, Rotwell 2011, Merchani
& Tan 2013). O Carrel fAtav [&Ahog xelpovpydg mov avé-
nTuEe EVTOVO eVOLAPEPOV TIPOG TNV Y YELOXELPOLPYIKT,
evoow {ovoe otn Toadia, petd T Solopovia Tov TdAlov
nipoédpou Sadi Carnot 101894 amd Tpavpa NG mulaiog
PAéPag (Cusimano et al. 1984, Rotwell 2011). O Carell 8i-
SaxOnke Tig de€16TNTEC TNG AVAOTOHWONG a6 Tr) Madame
Leroidier, pta kevtiotpa o1 Lyon (Cusimano et al. 1984,
Dutkowski et al. 2008, Rotwell 2011). 'EpaBe ti¢ texvikeg
ovppadng pe Tn xpron Aemtwv evbelwv felovav Kat povo-
KA@VOV papHaToV Kal e€xoknOnke oe XapTi TOANEG popég
TIpLv SOKIUATEL TNV AYYELAKT) AVAOTOH®OOT) 0 OKUAOUG
Kal yateg oto IMavemotiuto ¢ Lyon (Cusimano et al.
1984, Dutkowski et al. 2008, Rotwell 2011, Merchani & Tan
2013). O Carrel cOvTopa cuveldnTomoinoe OTL TPOKELUEVODL
va KatopBadoel eTUTUXNHEVEG AVACTTOUMOELS ayYeiwv Oa
ETIPETIE VA AVTIHETWITIOEL TNV alpgoppayia ToV ayyeiwy,
NV ayyelaKn otévewon kat tn Opdppwor). AoviebovTag yio
TIOM\EG WPEG OTO EPYATTHPLO XELPOUPYLKNG, XpNOLporoinoe
evBeieg Perdveg avTi ylo KUpTEG Kot AeTTTO HETAEL TTIOL gixe
epnotiotel oe Sichvpa Ringer’s kat epPantiotel oe Pole-
Aivn, ©oTe va petdoel TNy TpIPn Kat va e€aleipel Tig omég
mov Snpovpyolvoav ol Perdveg TepvmVTAG péoa amd To
ayyelako toixwpa (Cusimano et al. 1984, Dutkowski et al.
2008, Rotwell 2011, Merchani & Tan 2013). Xpnotpormot-
olLOoe OUVEXT) padr) oTa AyYela (e TAVTOXPOVT EKOTPONPT
TWV AKPWV TNG TOUNG, ®oTe va épBouv oe dpteorn emadn pe
TOV €0W XITWVX KATA UKOG TNG TOUNG, ATIOTPETIOVTOG [IE
avtr) ) pébodo 1o oxnuatiopd Bpoppou (Cusimano et al.
1984, Rotwell 2011). Epnipe TnVv TEXVIKI) TOU TPLY®VIGUOD,
He TNV TOoB£TNoN TPLOV KAONAWTIKGV papETwY ot (o€
anmooTdoelg HeTald ToLG oTa dKkpa Twv SV ayyeiwv Tpog
avaotépwon (Carrel 1963, Cusimano et al. 1984, Rotwell
2011). Me auto TETUYE TNV EVKONOTEPT KAl ToXVTEPT) O0-
YKAELOT) KAT& HKOG pLag eVBEeiog ypappung pe cuvexn podr).
Me 11 Statrpnon Tou TOLXWHATOG TOU ayyeiov LTI T&OT),
TpoA&pPave Tn oTévwon KAt ufkog g toung (Eikéva
1). O Carrel e€aoxnOnKe oTnV TEAIKOTEAIKT), TEAKOTIAG-
yia 1} TAQYLOTIAG YL VX TOUWOT) 08 GKDAOUG Kol YATEG
(Carrel 1963, Cusimano et al. 1984, Rotwell 2011). O idiog
dnuooievoe TNV TPAOTN TOL gpyasia TTOL APOPOVTE GTIG
ayyelakeég avaotopwoelg o 1902 (Carrel 1963). Zovtopa
HETA aTO AUTO HETAKOHLOE OTO ZIKAYO, OTIOL EPYACTNKE
pe Tov Charles Guthrie (Cusimano et al. 1984, Dutkowski
et al. 2008, Rotwell 2011, Merchani & Tan 2013). X11g
HITA o Carrel BeAtiwoe TNV TEXVIKT TOU OTIG oY YELOKES
AVOOTOUMOELG KAL oXOANONKE e TIG HETAHOOKEVTELG
veppov e okOAoUG Kat Ydteg (Cusimano et al. 1984, Sade
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Vascular anastomosis era

Alexis Carrel was considered the father of vascular
anastomosis and transplantation in both animals
and humans (Cusimano et al. 1984, Friedman
2005, Sade 2005, Dutkowski et al. 2008, Rotwell
2011, Merchani & Tan 2013). Carrel was a French
surgeon that developed a strong interest in vascu-
lar surgery, while living in France, following the
assassination of French president Sadi Carnot in
1894 due to portal vein trauma (Cusimano et al.
1984, Rotwell 2011). Carell was taught the skills of
anastomosis by Madame Leroidier, an embroider
in Lyon (Cusimano et al. 1984, Dutkowski et al.
2008, Rotwell 2011). He learnt sewing techniques
by using fine straight needles and monofilament
threads and practiced these techniques on pa-
per many times before he performed vascular
anastomosis in dogs and cats in the University
of Lyon (Cusimano et al. 1984, Dutkowski et al.
2008, Rotwell 2011, Merchani & Tan 2013). Carrel
soon realized that in order to achieve a successful
anastomosis he had to address haemorrhage of
the vessels, vascular stenosis and thrombosis.
Working for many hours in the surgical labora-
tory, he used straight needles instead of curved
and fine silk moistened with Ringer’s solution and
coated in petroleum jelly to decrease friction and
eliminate needle holes created through the vessel
wall (Cusimano et al. 1984, Dutkowski et al. 2008,
Rotwell 2011, Merchani & Tan 2013). He sutured
the vessels in a continuous pattern by everting the
vascular edges to make direct contact of tunica
intima in the incision line, thus preventing clot
formation (Cusimano et al. 1984, Rotwell 2011).
He devised the triangulation technique by placing
three stay sutures at equal points at the edges of
the two vessels to be anastomosed (Carrel 1963,
Cusimano et al. 1984, Rotwell 2011). By doing
so, he achieved easier and rapid suturing along
a straight line in a continuous suture pattern. By
keeping the vessel wall under tension, stenosis at
the incision line was prevented (Figure 1). Carrel
practiced end-to-end, end-to-side or side-to-
side anastomoses in dogs and cats (Carrel 1963,
Cusimano et al. 1984, Rotwell 2011). He published
his first paper on vascular anastomosis in 1902
(Carrel 1963). Soon after, he moved to Chicago
where he worked with Charles Guthrie (Cusi-
mano et al. 1984, Dutkowski et al. 2008, Rotwell
2011, Merchani & Tan 2013). In the USA, Carrel
improved his vascular anastomosis technique
and performed renal transplants in dogs and cats
(Cusimano et al. 1984, Sade 2005, Dutkowski et
al. 2008, Rotwell 2011, Merchani & Tan 2013).
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2005, Dutkowski et al. 2008, Rotwell 2011, Merchani & Tan
2013). H yoviun ovvepyaoia tou e tov Guthrie o8rjynoe
oe v artd 20 dnpoaoteboels. To 1912, anodobnke otov
Carrel 1o Bpafeio Nobel ¢ laTpikig wg avayvmpton Tou
£PYOU OTIC Ay YELAKEG XVAOTOHWOTELG KOl TIG LETOHOTKEVTELG
opydvwv (Cusimano et al. 1984, Dutkowski et al. 2008,
Rotwell 2011, Merchani & Tan 2013). Kat& tnv optthia Tov
yta to Bpafeio Nobel, mov éywve otig 11 Aekeppiov Tov
1912, eykabiSpuoe TIG TEXVIKEG TNG EMITUXNUEVNG AYYEL-
AKTG AVAGTOUWOTG, TOVILOVTAG TNV GONITTN XELPOUPYLKT
TEXVIKT, TOV TTLO XELPLOUO TWV Ay YELXK®V LOTWV LLE TO XEPL
1) Aert) AaPida, TNV EKITAUGN TOUL ALY YELXKOD TOLXOHATOG
pe Stahupa Ringer’s yia tnv mpoAnyn G apuddtwong
ToU, TV adaipeon BpopPwy allatog i} Tepaxioy oTOY, TNV
ehaylotornoinan tng OpopPwong Kat T Xpron papUATOY
epantiopévmy oe Palehivn ®oTe va aITopeVYETAL 1) GUEDT)
EMAPT) TOL TPAVHUATIOUEVOL LOTOV Kol TV POPHATWY TTOU
amotelovv EEvo ompa, e o aipo (Carrel 1912).

Ktnviatpiki ayyeloxeipovpyikn

H amopyr) TG KITNVIATPIKNAG 0y YELOXELPOUPYIKTG eVTOTTile TN
ota péoa Tov 20 atwva. TTo TTpLy, oL TEXVIKEG YL TNV €TTa-
vopOwTIKY XeLpOUPYIKT TwV ayyeinv dev xprotpomolobvay
oTnVv KTnviatpikn). To yeyovog avtd odpetdotay oto OTL T0
HEYeBog TV ayyeiwv HTay TOAD [WKPO Yo va emITpéPel
TNV amOKATAOTAOT) TOUG O€ TIEPITTTMWOT TPAVHATIOHOD KAl
étoLavtiyla TNV TEAeLTALA YIVOTOY ATTOAVWOT) TV ayYel-
v pe cuppadr) (Butler 1975). H avéntuén mapdmievpng
Kukhogopiag fonbovoe otn dxtripron eMapKovS TAPOXNG
alpatog ot MEPLOGOTEPA [LEPT TOV CMUATOS TOUL {®OU
(Butler 1975). H anolivwon twv ayyeiov eivatn 1o cuxvn
HOPPN AYYELOXELPOVPYIKNG OTNV KTNVIATPLKT) ETLOTAHN.
H ayyelakn amolivewaon yivetal cuxva ota {wa katd

Alexis Carrel

Eikdva 1. Zxnpatiki avamapaotacn Tng TEXVIKAG
TPLYWVIOHOU TNG TENIKOTENIKNG AYYELOKNG
avaotopwong kata Carrel. Tpia kaBnAwtika pdppata
TomoBeTOUVTAL O {0€C AMOOTACELG OTA AKPA TWV
ayYEiwv WOTE va eMTPEYOUV TNV TAXUTEPN Kal
€UKONOTEPN PO} O€ EVOEI YpappN.

Figure 1. Schematic representation of Carrel’s
triangulation technique for end-to- end vascular
anastomosis. Three stay sutures were placed
equidistance at the vascular edges to allow a quick and
easier suturing along a straight line.

His fruitful collaboration with Guthrie resulted
in more than 20 publications. In 1912, Carrel was
awarded the Nobel Prize in medicine in recog-
nition of his work in vascular anastomosis and
organ transplantation (Cusimano et al. 1984,
Dutkowski et al. 2008, Rotwell 2011, Merchani
& Tan 2013). In his Nobel Prize speech that was
delivered in December 11, 1912, he established
the principles for a successful vascular anastomo-
sis, emphasizing on aseptic surgical technique,
gentle vascular tissue handling with hands or
fine forceps, vascular wall irrigation with Ring-
er’s solution to prevent desiccation and remove
blood clots or debris and minimize thrombosis,
and using sutures coated in petroleum jelly to
prevent direct contact of wounded tissue and
foreign material with blood (Carrel 1912).

Veterinary vascular surgery

The advent of veterinary vascular surgery was
traced in the middle of the 20™ century. Before
that, surgical techniques for vascular reconstruc-
tion were not used in veterinary medicine. This is
because the size of the vessels was small to allow
for vascular repair in case of injury and vascular
interruption by ligation was performed instead
(Butler 1975). The development of collateral cir-
culation aided in the maintenance of adequate
blood supply to most parts of the animal body
(Butler 1975). Vascular interruption is the most
common form of vascular surgery in veterinary
medicine. Vascular ligation is commonly per-
formed in animals during ovariohysterectomy,
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diapreta woONKLOTEPEKTOUNG, OPXEKTOUNG, OTIANVEKTOUNG
1 AKPWOTNPLACHOL TwV AKpwv. To 1952 éyive oe okbAoO
1 TIPWTN ATTOAVWOT) TTAPAHEVOVTOG apTNpLakol TTdpov,
Hlag ovyyevoug KapdlomdBelag mov cuvdel TV aopTh
pe Tnv Tvevpovikn aptnpia (Walters & Bramer 1952). H
XELPOLPYIKH amroAivwon amotelel Tn Bepareio emloyrg
Yot ToUG ayyelakovg SakTulioug, ot ortoiot eivat GLYYeveig
HeTaBOAEG TOL AOPTIKOD TOEOL TTOL TIPOKAAOVV GTEVWOT) TOL
0Lo0(pAryoL aTtd TOV apTNPLakd cUVOEGHO, TNV Tpayela Kal
Ta peydha ayyeio. H mpatn amolivwon tou Se€lo aopTikod
T6E0L e aploTEPO aAPTNPLOKO GUVOEGHO 0TO GKUAO, TTOU
aIroTeAel KAl TO OLXVOTEPO TOTTO TTAPAUEVOVTOG Ay YELot-
KoV daxTuliov, avadépetal o 1955 (Detweiler & Allam
1955). ITpoomdBeta mapodikod apTnpLakol aToKAEIGHOV
éytve yia va petwBel n anoleta aipatog kat va PehtionOel
1 enoKkonnon Tov mediov Kal 1 Xelpovpytkr dlepedvnon
TWV PLVIKOV KOLAOTHT®WY O€ OKOAOUG (e PLVIKEG VOOOULG
(Hedlund et al. 1983).

OLapTnpLOTOPEG YIO THY AITOUAKPLVGT) EUPOAWY EyLvary
o€ yateg pe aopTikn OpopBoepPforn oTig apyég TG dekoeTi-
ag tov e€rjvta (Bardens & Walker 1962, Buckanan et al. 1966,
Lucke & Sumner-Smith 1966, Palumbo & Hubbard 1966). O
KaBetrpag eppolextopng Fogarty emiong xpnotpornourOnke
otn Slaxeipton avtey TV epPorwv. O kabethpag elodyeTal
HEOW TOUNG OTNV QOPTH) WOTE VO ATTOHAKPUVEL Tor EBOAX
aIto TNV 0opTH KoL TNV pnptacior aptnpio o€ ydta (Eicdva
2) (Baker & Birk 1974, Crowe 1983). QQ01000, QUTEC OL
TeXVIKEG eppolekTOpNC cUVTOp eyKaTaAe(pONKa, KaBwg
el}oV aITOYON TEVTIKK ITOTENECHATOL KOl AVTIKATAOTAONKAY
a6 OpopBolvtikn aywyn. H texvikn epBolextopnq pe
kaBetrpa Fogarty xpnotpomotmOnie emniong oe okOAO e
Bpoppwon g aoptig, wotdoo n pEBodog autr) mpémet va
SlepevvnBel mepattépw t600 yior TV St Ty pébodo 600

KaBetnpag Fogarty pe

MTaAOVEKL.

- _.,_—-—'—'_-"_._
s Apmpaxog Bpoppog

Elkova 2. Ixnuatiki avamapdotaocn tne EMPOAEKTOUNG He KaBeTrhpa
Fogarty pe umaAovakl.

castration, splenectomy or limb amputations. In
1952, the first ligation of patent ductus arteriosus,
a congenital cardiac malformation that connects
the aorta to the pulmonary artery, was performed
in a dog (Walters & Bramer 1952). Surgical liga-
tion is the treatment of choice for vascular ring
anomalies; these are congenital malformations of
the aortic arch causing stricture of the oesoph-
agus by the ligamentun arteriosum, trachea and
great vessels. The earliest ligation of the right
aortic arch with a left ligamentum arteriosum in
dogs, the most common vascular ring anomaly,
was reported in 1955 (Detweiler & Allam 1955).
Temporary arterial occlusion was attempted to
decrease blood loss and improve visualization
and surgical exploration of nasal cavity in dogs
with nasal disease (Hedlund et al. 1983).
Arteriotomies for the removal of emboli were
performed in cats with aortic thromboembolism
in the early sixties (Bardens & Walker 1962, Buck-
anan et al. 1966, Lucke & Sumner-Smith 1966,
Palumbo & Hubbard 1966). Fogarty embolectomy
catheter was also used for the management of
these emboli; the catheter was placed through an
aortic incision to remove emboli from the aorta
and femoral artery in a cat (Figure 2) (Baker & Birk
1974, Crowe 1983). However, these embolectomy
techniques were soon abandoned as they met
with disappointing results and were replaced
with thrombolytic therapy. Fogarty embolecto-
my manoeuvre has also been used in a dog with
aortic thrombosis, but this method needs to be
further investigated both for the technique and

Fogarty balloon .
catheter g

Aorta — Arterial thrombus

Figure 2. Schematic representation of Fogarty balloon catheter

embolectomy.
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KO YLOC TN HETEYXELPT TIKT) LOXEPLOT) TETOLWV TTEPIOTATIKWY
oe {Oa ouvTpodlag (Schwede 2018).

Ot TUAKLOGUGTNHATIKEG AVACTOUWOELS TIOU TIOLPOYE-
TeOOLV PAEPLKS aipior TTPOG T1) CLUOTNHATIKY) KUKAOpOpia
TIAPAKAHUITITOVTOG TO NITap KAl evTomilovTal e§wnmatikd
1) evOONTIATIKA AITOTEAOVV pict akOpn TTPOKANOT) Ylot TOV
ktnviatpo. Ot Strombeck et al. (1977) kat o Breznock
(1979) éxkavav TNV PO HEIWOT) TV TTUAXLOGVOTNHATIKOV
VOO TOHOOTEWY HECW HEPLKNG 1) TIAPOLG aTTOAIVWOTNG o€
okOAovg. H evdoayyelakn emdopbwon twv evdonmoarti-
KOV QVAOTOU®OEWY, [IA TILO ATTALTNTIKY eMEUBaoT Kal
SUOKONGTEPN WG TIPOG TNV TEXVIKT), EYLVE OPXLIKA ATTO TOUG
Breznock et al. (1983). Exet eniong meptypadei n evéoay-
yelakn eméppoon, n omoia amaitel pAeBotour) pHéow NG
omtioBiog koiAng PAEPAG KaL TOTTOOETNON TTOAAGY PAUHATOV
0€ OTPWHATN, HOTE VO HELOGOUV TN SIAPETPO 1} va oK Aei-
OOoULV TNV AVAOTOHWOT. MTtopei entiong va yivel cUyKkAelon
TV eVEONTATIKGOV KAl EEWNTTATIKOV AVACTOUMCEWY [LE
evloayyelokég TeXVikeG (Stadeppikn epPorn pe Elaopa)
(Culp et al. 2018, Weisse et al. 2014).

H xetpoupykn agaipean tov Sipodhaplav Tou 6KUAOU
HEO® TTVELHOVLIKNG OLPTNPLOTOWNG £YLVE YIX TIPWTN Gopa
art6 Tov Roenigk (1956) kat agloloynOnke and Tov Horne
(1962). To auvdpopo NG tpdadiag koiAng pAEBag e€attiag
Aoy Stpodhaplev oto oKUAO avadépOnke apXIKa oITd
Toug Jackson et al. (1977). To cUvOpopo auto oxetiletat pe
NV rapouoia o€ peydhoug aplBpovg okwAnkwv Dirofilaria
immitis evtdg g mpoobiag koilng pAEPag kat Tov Se€lov
KOATToL. Ot oLYYpadei adaipesay TG SipoPIAdpLeg pHEow
pAePoToprg otn de€ik opayitida pe TN Xprion HAKPLOV
AaBidwv TOmov kpokodeilov (Jackson et al. 1977). H péow
ToL PpAePLKOD cLOTARATOG ToTToBETNON KapSiakol Prpato-
dotn apxikd SokipdoTnKe o€ OKVAO e Topr 0T opayitida
¢pAéPa (Darke et al. 1985).

To 1952 dokipdoTnKe o€ GKUNO 1) TIELPAHOTIKT) TOTIO-
Bétnon tov mpwtov ouvBeTiKoL TTPoBEpATOG TNG AOPTHG
(Voorhees et al. 1952). Ta cuvBetikd mpoBépata tomo-
BetrOnkav e emituyia oe yaTeg Kot éva GKOAO, OOTE V&
TAPAK&HPOLY HEPOG epdpayéVNG LITOKAEISIOG apTnplag
(Frye 1967, MacCoy & Trotter 1977). QQotdc0, oL evSeitelg
Ylor T Ay YELXK A TTpoBépatar eivat TiepLopLOPEVEG 0TV KAL-
ViKY TTpAEn 0TV KINVIXTPIKY Xerpoupyikr). Ta avtoloya
HOGXEDHATO AVTIKATES TN OOV TX GUVOETIKG TTPOBEpaTY, He
Ayn ané tn opayitida pAEPa T6G0 0TV 0yKOoAOYiar 600
Kal oe ovyyeveig kapSionaOeteg (Holsworth et al. 2004,
Pelosi et al. 2006).

O Alexis Carrel avépepe TNV TIpMTN ENMITUXT HETAUO-
oxevor veppov ato okVAo oTig HITA to 1905 (Sade 2005,
Merchani & Tan 2013). O {8106 avémTue TNV TEAKOTENIKT)
KOUL TV TEAKOTIAA YL QY YELXKT) AVAOTOUWOT) TIOL ePapO-
Covtat mAéov 0T HeTapOGXeLOT veppoD oTiG yateg (Carrel
1963, Sade 2005). H mtpoytn emtTuxig HeTA OO EVOT VEPPOU
éywe oe yata oo [Mavermotrpto g Kakipopvia, oto Davis
10 1984 (Gregory et al. 1990, Gregory 1993). Xti¢ ydteg

Alexis Carrel

for the postoperative management of such cases
in small animals (Schwede 2018).

Portosystemic vascular anomalies diverting
venous blood from the liver to systemic circula-
tion and located extrahepatically or intrahepat-
ically was another challenge for the veterinary
surgeon. Strombeck et al. (1977) and Breznock
(1979) performed the first attenuation by partial
ligation or complete ligation of portosystemic
shunts in dogs. Intravascular repair of intrahepatic
shunts, a more demanding and technically more
difficult procedure, was originally performed
by Breznock et al. (1983). Intravascular repair
required a venotomy incision through the caudal
vena cava and placement of several mattress su-
tures to attenuate or occlude the shunting vessel
was also described. Intrahepatic and extrahepatic
shunts can also be attenuated with endovascular
procedures (percutaneous coil embolization)
(Culp et al. 2018, Weisse et al. 2014).

Surgical removal of canine heartworms by
pulmonary arteriotomy was first performed by
Roenigk (1956) and evaluated by Horne (1962).
Heartworm caval syndrome in dogs was orig-
inally addressed by Jackson et al. (1977). This
syndrome is associated with massive presence of
Dirofilaria immitis worms within the cranial vena
cava and right atrium. The authors removed the
worms through a right jugular venotomy using
long alligator forceps (Jackson et al. 1977). Trans-
venous cardiac pacing was initially employed in
a dog through jugular vein penetration (Darke
et al. 1985).

In 1952, the first synthetic aortic prosthesis
was experimentally attempted in a dog (Voorhees
et al. 1952). Synthetic prostheses were placed
successfully in cats and a dog for bypassing part
of an occluded subclavian artery (Frye 1967,
MacCoy & Trotter 1977). However, indications
for vascular prostheses are limited in clinical
veterinary surgery; autologous grafts replaced
synthetic grafts, using the jugular vein in onco-
logic and congenital cardiac disease (Holsworth
et al. 2004, Pelosi et al. 2006).

Alexis Carrel reported the first successful
renal transplantation in dogs in the USA in 1905
(Sade 2005, Merchani & Tan 2013). Carrel devel-
oped end-to-end and end-to-side vascular anas-
tomoses currently used in renal transplantation in
cats (Carrel 1963, Sade 2005). The first successful
renal transplant was performed in a cat in the
University of California, Davis in 1984 (Gregory
et al. 1990, Gregory 1993). In cats, end-to-side
anastomosis of the renal vein to the iliac vein was
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Megpur appla & ¢hépa
Kpnpvde aoptig

Eikdva 3. Zxnuatiki avanapdotacn Tng TeXVIKN¢ katd Carrel pe kpnuvo
NG 0OPTAG KATA TN HETAUOOXEVON TOU VEQPOU.

Renal artery & vein
Aortic pitchi l

Figure 3. Schematic representation of Carrel’s patch technique for
renal transplantation.

EPUPUOOTNKE 1 TEMKOTIAAYLX AVAXGTOUWGT TNG VEPPLKNG
ot Aayovia GAEPa, Aoyw NG dtapopdg peyéBoug tng
HIKPOTEPNG 0€ SIAUETPO VePpIKNG PAEPAG TIPOG TN Heya-
Aotepn hayovia pAEPa. H vedpikn aptnpia avaotopmveTal
HE TEAKOTENLKT) TEXVIKT 0TN Adarydvia apTrpia KaBmg Kot T
Svo ayyeia éxouv mapdpota Sidpetpo (Gregory et al. 1992,
Gregory 1993). O Carrel dnpiobpynoe emiong tnv TexVIKn
TOUL CLOPTLKOV KPHVOU, 1) OTIo{ot TTPWT EPUPUOCTNKE OTOV
avBpowro, Katd TN petapodoxevon veppov. Eva tpnpa tng
aopthg Hadi pe Tn veppikn aptnpia cLAAEYOVTAL ATTO TOV
06TN KAl HETAHOGXEVOVTOL WOTE VO ATTOPEVYETOL TO EV-
Sexopevo Opoppwong (Ewova 3) (Sade 2005). H texvikn
tou Carrel pe dopTIKO KPNHVO TTEPLYPAPNKE TIPOTHATA
oI HETapOoXeLoN Tov veppol oTn y&ta (Budgeon et al.
2017). H petapodoyevon veppot Bewpeital mhéov amode-
KT HEB0O0G AVTILETWTILONG TNG VEPPLKIG VOGOL TEAKOD
otadiov otig yateg (Mathews & Gregory 1997).

Yvunépacua

H xtnviatpiki ayyetoxetpovpytkn opeilel Tnv e€EMEN TG
OTNV TEIPAUATIKN XELPOVPYIKN TV ayYelwV TTov £ytve aTtd
TIPWTOTIOPOUG OTN XELPOVLPYIKT TOL avBpwrtov. AuTég oL
TIELPALATIKEG EMEUPATELG ETETPEYAV OTNV KTNVIATPLKT
ayyetoxetpovpyikr va avarntuxBei kat ot e€elielg oto
OUYKEKPLHEVO Topén o8nynoav otnv évapén Tng é\evon
TNG AYYELOXELPOVPYIKNG OTO OKDAO Kol TT) YATA.

X0yKpovon cupPEPOVIV

Ot ouyypageig dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLUPEPOVTOV.

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog 1 « 2021

performed to accommodate the smaller size of
the renal vein to the larger iliac vein. Renal artery
was anastomosed end-to-end with iliac artery
as both vessels are of similar diameter (Gregory
et al. 1992, Gregory 1993). Carrel also created
the patch technique, first used in humans, for
renal transplantation; a patch of aorta along with
the renal artery were harvested from the donor
and transplanted to avoid the risk of thrombosis
(Figure 3) (Sade 2005). Carrel’s patch technique
was recently described in feline renal transplan-
tation (Budgeon et al. 2017). Renal transplants
in cats are currently considered an acceptable
treatment for end-stage kidney disease (Mathews
& Gregory 1997).

Conclusion

Veterinary vascular surgery owes its development
to experimental vascular surgery performed by
pioneers in human surgery. These experimental
procedures allowed veterinary surgery to flourish
and advances in this particular field led to the
development of the era of endovascular surgery
in dogs and cats.
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Ewcayeyn

Ta capkoeldr) armoteAolv TOUG GUXVOTEPOUG SePUATIKOVG
OYKOULG TOU ({TTToU, avTupoowtevovtag To 12,5% £wg To
67% OAwv Twv veomhaopatwy (Taylor & Haldorson 2013).
Ta caproeldn éxovv Ppebei e dhoya oe GAov ToV KOGHO,
A& pItopovV va TPocBAaAAouy Kat omtoloditote GANO
Toeld£G, OTIwG (Bpeg, Ovoug Kat npiovoug (Jackson 1936,
Reid et al. 1994, Martens & DeMoor 1996, Scott & Miller
2003, Lohr et al. 2005, Valentine 2006, Kidney & Berrocal
2008). O 6pog «oapKoeIdEg» XPNOLLOTIOmBNKE Yia TTpWTN
¢opa ot Notio Appixr 1o 1936, ya va Stapopomolroel
avTolG TOUG OYKOUG aTtO AAAOUG (VOPAACTIKOVG GYKOUG,
OTWG VOPAT, tvooapkepata Kat Onhopata (Jackson 1936).
Avroi ot 6ykol 8ev €xouv Tdo™ Yl LETAOTAOT), HITOPOLY
OHL¢ va givat dindntikoi, amotehoby KOoUNTIKO TIPOPANUA,
efvat Suvatod va e€erkmBovv kat va poAvvBoiv, eve dtav
avanTdEooVTAL KOVI& 6Toug opBalpovg eivat lavo va
eMnpedoovv apvntikd Tnv 6pacn (Wobeser et al. 2010,
Semik-Gurgul 2021). To kdoT0¢ NG Bepamneiag Twv oop-
KOEeW®V prmopel va pumopel va ¢ptdoel o€ apKeT& LYNAK
emineda (Nasir & Campo 2008, Wobeser et al. 2010).

Ta caproeldn) Tou immov oxetiovrat pe Vo TOTTOUE LV
MG INhwpdtwong twv fooedov (bovine papillomavirus-
es, BPV), BPV-t0mog 1 (BPV1) kot BPV-t0mog 2 (BPV2)
(Teifke & Weiss 1990, Otten et al. 1993, Teifke et al. 1994,
Carr etal. 2001, Wobeser et al. 2010, Semik-Gurgul 2021).

Av Kal vTtap oLV aPKETA OTOTTAOONOYIKE KpLTHpLa
oVHPwvQ e Tor oTtola Ta oapkoeldr) Tov {nrmov Sev epnintouvy
aKplPog 0ToV Opo «SepUATIKOl KAPKIVOL», UTTEPXOLY PKETH
XOPAKTNPLOTIKA TIOL T KATATAGOOLY OTN) KATHYopio TG
VEOTIANACHATIKHG VOoOUL. AuTd eivat:

+ 1) OLUTIEPLPOPE TOV OYKOU

+ 1 SuoKOAIA TNV AVTIHETOTILON

+ 1) TAOT) LTTOTPOTING

o N OOTIOPA 0TO COMA ATTO piot apXLKT) 0 TiOr 0€ KATTOI
éAAn (Knottenbelt 2005)

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog 1 « 2021

Introduction

Equine sarcoids are the most common skin tu-
mors of horses, representing 12.5% to 67% of all
neoplasms (Taylor & Haldorson 2013). They are
found in horses worldwide but also a wide variety
of other Equidae including zebras, donkeys, and
mules are affected (Jackson 1936, Reid et al. 1994,
Martens & DeMoor 1996, Scott & Miller 2003,
Lohr et al. 2005, Valentine 2006, Kidney & Ber-
rocal 2008). The term “sarcoid” was first used to
describe these tumors in 1936, in South Africa,
to distinguish them from other fibroblastic skin
tumors such as fibromas, fibrosarcomas, and
papillomas (Jackson 1936). These tumors do not
metastasize, but they can be invasive, are regarded
as cosmetic defects, can become ulcerated and
infected and, when occurring near the eyes or
on the eyelids, can impair vision (Wobeser et
al. 2010, Semik-Gurgul 2021). The treatment
of horses for equine sarcoids can represent a
considerable expense for horse owners (Nasir
& Campo 2008, Wobeser et al. 2010).

Equine sarcoids are associated with the pres-
ence of 2 types of bovine papillomaviruses (BPV),
BPV-type 1 (BPV1) and BPV-type 2 (BPV2)
(Teifke & Weiss 1990, Otten et al. 1993, Teifke
etal. 1994, Carr et al. 2001, Wobeser et al. 2010,
Semik-Gurgul 2021).

Although there may be some pathological
reasons why the name, “skin cancer” does not
necessarily fit the equine sarcoid, there are sev-
eral features that are consistent with the clinical
principles of a genuine neoplastic disease. These
include:

+ the behavior of the tumors



Equine sarcoids

MeSH keywords: horses, sarcoidosis, therapeutics

» the difficulties encountered in treatment

To caproeldég eival évag dykog twv tvoPhactov (Taylor + the tendency to recurrence
& Haldorson 2013). Qotdoo, Ta KOTTApa oapKoeldoug Sev + the spread across the body from site to site
eMPLOVOLY 08 AANX Opyava TIANY TOU SEPHATOC KAl TOU (Knottenbelt 2005)
xopiov -tieplopifovtal oTovg (VOPAAOTEG TOVL JEPHATOG
(Yuan et al. 2010) . The sarcoid is a tumor of fibroblasts (Taylor &
H Paocikn xatnyoptomoinon eival n mapak&To Haldorson 2013). However, the sarcoid cell does
(Knottenbelt 2005, Taylor & Haldorson 2013): not survive in organs other than the skin and the
1. Atuvna. Xapaktnpilovtal amod v apovoia eninedwv adjacent subcutis -it is restricted to fibroblasts
AMOLWOEWV e OADTIEKIA KAl NI EPEAKIOOTIOMON in the skin itself (Yuan et al. 2010).
(Ekdva 1). The basic recognized types are (Knottenbelt
2. ExPhaotikd. Xovn0ng eival uneyelp e veg TIAKEG, e Ael- 2005, Taylor & Haldorson 2013:
xnvomoinon kat ‘méxvvorn g emdeppidog (Eicdva 2). 1. Occult. There are flat and alopecic with mild
3. Ol&dn. Amtotehovy ol®SelS, CAPWG TIEPLYEYPAUUEVEG scaling (Figure 1).
urtodopleg adlotwoelg (Ewkova 3). 2. Verrucous. There are wart-like and have a
4. IvoPlaotika. Eivat capkmon kot eEEAKmUEVA (L€ TOTIIKT raised, scaly, lichenified appearance with
omonon (Ewdva 4). epidermal thickening (Figure 2).

i R
-

i

Eikdva 1. Atumo oapKoeldéc. Eikova 2. EKBAAOTIKO 0apKOEISEC.

Figure 1. Occult sarcoid. Figure 2. Verrucous sarcoid.

Figure 3. Nodular sarcoid. Ewkdva 4. lvoBAaoTikd 6apKoeldEg.

Figure 3. Nodular sarcoid. Figure 4. Fibroblastic sarcoid.
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Eikéva 5. Miktd capKoelSéc.

Eikdva 6. Kakon0eg oapkoeldéc.

Figure 5. Mixed sarcoid.

Figure 6. Malignant sarcoid.

5. To piktad oaproetdn pmopei va mepthappavouyv omoto-
ONToTE GLVOVAGHO ATIO TIG TIAPATIAV® HOPPGEG Kal
OLXVA YiVOVTAL TIEPLOCOTEPO eTLOETIKA KaBmg emépyeTal
petarmaoia twv voPractev (Ewdva 5).

6. Ta xkakondn ocapkoeldn elval mo omdvia Kot eivat
emiBeTikol, dinOntikoi dyko TTov oM amAactdlovTal
ypnyopa, ouvhBwg KAt HAKoG TO LITOSOPLOL LOTOV
Kat Tov ayyeiwv (Ewdva 6).

AL{letva onpetwBel 6TL oL iTtTOL GLY VA éxOLV SLdPpopoug
TOTtoug caproedwv otav yivetrat Poyia (Torrontegui &
Reid 1994, Martens et al. 2001).

OepatevTIKEG EMAOYEG Kal
npoPAnuatiopoi

Ot dagopetiroi TUTTOL GapKoedHOV dlapopeTikn Bepareia
Ko Slapope Tk BpaxumpdBeoun Kat pakpornpodeopn mpo-
yvwon. evikd, n Oepareia Tov ooproetdov eivar SOOKOAN.
Avti TN oTLypn utdpxoLV TIEpLocoTEPEC art6 40 Bepartev-
TIKEG ETMIAOYEG YLt TNV AVTILETWIILOT TOUG, YEYOVOG TTOU
urtodelkviel Tt dev vTtdpxet Beparteian yevikmg amrodekTr
(Tamzali et al. 2012, Taylor & Haldorson 2013). EntutAéov, ot
SapopeTtikég Bepareieg xouv StapopeTikd ammoTeréopaTa,
KaBWG KATTOLEG HITOPEL VA EIVAL ATTOTENEGUATIKEG GE KATTOLEG
TIEPUTTAOOELS KAL AVOTTOTEAEGHATIKEG 0€ AANeG. Emiong, Oev
avTamoKpivovTal 6ot ot mrol pe tov Slo Tpdmo otV
avartuén evdg oaproeldoig 1 oTig Sidpopeg BepartevTiKég
nipooeyyioelg. Kamotol inmot avramokpivovtal KaAOTepa
o€ OUYKeKpLUEVEG Beparteieg, eV KATIOLEG AANOLOTELG OTO
id10 {mo avtamokpivovtal SladopeTika otnv idla Oepareior.
Oepareio TOL YiveTal aveKTr) amnd éva capkoeldég popel
VoL TIPOKOAETEL GOPapPEG avTIOpAaoelG oe £var dAho. Oha autd
detyvouv OTL N avTaroKplor oe omnoladnote Oepareia eivat
TeAelwg aITPOPAETITN, EKTOG (WG oo TNV akTivobepareia

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog 1 « 2021

3. Nodular. There are firm, well defined,
subcutaneous lesions (Figure 3).

4. Fibroblastic. There are fleshy and ulcerated
with local infiltration (Figure 4).

5. Mixed sarcoids may include any, or all, of
the aforementioned types and often become
progressively more aggressive as fibroblastic
transformation occurs (Figure 5).

6. Malignant sarcoids are the most infrequent
form and are aggressive, invasive tumors
that proliferate rapidly and may spread along
fascial planes and vessels (Figure 6).

It is worth mentioning that affected horses
frequently have multiple types of sarcoids at the
time of biopsy (Torrontegui & Reid 1994, Martens
et al. 2001).

Treatment options and
considerations

The various types have different treatment options
and different long and short-term prognoses. In
general, sarcoids are difficult to treat. Currently,
there are around 40 different treatments that are
used world-wide, which suggests that no single
method is universally effective (Tamzali et al.
2012, Taylor & Haldorson 2013). Furthermore,
the various treatments have variable effects; some
can be very successful on some occasions and
ineffective on others. Moreover, not all horses
respond in the same way either to the presence
of sarcoid tumors or to the treatment modalities.
Some horses respond better to individual types of
treatment and even some lesions on a particular



(Knottenbelt 2019). EruuntAéov, n amotuyia piag Oeportevti-
K¢ He868ov ouxva odnyel oTnV epdp&vion evog TOAD Lo
enmBetikol 6yKov Kal paAloTa oe avénpévoug aplBupotg
(Taylor & Haldorson 2013). Emopévwe, 1 0wotr) emAoyr
NG KATAAANANG Bepareiag e§apyrc éxel peydn onpaocio.

O otdxog G Bepareiag eival N KATAGTPOPT KAl TOU
TeAevTAiOU KLTTAPOUL TOL CopKOeldoVS. AUT OTIAVIX ETL-
TUYXAVETAL TNV TTIPAELH, Yeyovdg TTou K&vel T Tpdyvworn
kaxr) (Knottenbelt 2019). ITapdia avtd, n pn avaAnyn
Beparteiog kaBIOoTA TTOAD SUOKOAEG TIG HEANOVTIKEG TIPO-
omndBeteq. Tl To AoYyo avtod cvoThvetal i tpooTadela
Beparteiog Otav Ta caproeldn eival pikpa oe péyebog Kal
Aiyo o€ aptOpo.

Ot mio ovxvd edpappolopeves BepartevTikEG emAOYEG
elvat:

Xepovpykn e§aipeon

AvTh emAéyeTaL OTNV TTEPITTWOT) VEOTAXCHET@Y Tot OTTO
xapaxtnpilovrat armd eVKOAN XELPOLPYIKT TIPOGPACT KAl
AVOIITOOCOVTAL O TIEPLOXEG TOL SEPUATOG XwPIG HeYAAN
téon. Eivat onpavtiko to capkoetdés va adatpeital e
HEYEAN GAw TIEPIHETPIKG (2-3 cm), WOTE Vo adpatpovVTaL
KaTé 10 SUVATOV OAA TO VEOTIAAOHATIKA KOTTOPA KAt Vot
petwvetal n mbavétnta votporr (Carstanjen et al. 1997,
McCauley et al. 2002). KaBo¢ oty nepintwon tou {nmov
auTo dev elvat TV T EDKONO Va Yivel, 1) auTAT] XELPOUPYLKT
e€aipeon éxet mooootod emtuyiog 30-50%, e T VEOTIAG-

Ewkéva 7. AmoAivwon otn fdon evog o{wdoug oapkoeldoug.

Equine sarcoids

horse respond differently to the same treatment.
Treatment that may be well tolerated by one
sarcoid may cause severe reactions on another.
This means that treatment responses are entirely
unpredictable with all treatment methods with
the possible exception of radiation (Knotten-
belt 2019). To make things worse, failure of any
treatment method is usually accompanied by the
reappearance of a more aggressive tumor -and
often in increased numbers (Taylor & Haldorson
2013). It is therefore important to select the best
possible alternative as the first treatment method.
As a rule, the treatment goal would be to
destroy every single sarcoid cell, which is seldom
achieved; therefore, prognosis is usually poor
(Knottenbelt 2019). However, leaving sarcoids
alone makes the prospect of treatment even less
feasible so the philosophy should be to try to
treat when they are small and few in numbers.
The most common treatments are:

Surgical removal

Tumors that are easily accessible and in a loca-
tion such that skin closure is possible are often
treated with conventional surgical excision. It is
critical that wide margins (2-3 cm) are removed
to prevent recurrence due to inadequate removal

Figure 7. Ligation at the base of a nodular sarcoid.
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opata vor vrtotportalouy péoa oe 6 prjveg (Genetzky etal.
1983, McConaghy et al. 1994, Knottenbelt & Kelly 2000).
H xetpoupytkn e€aipeon pe laser divet oA kaAOTepn pe-
TeYXelpnTIKn Tpoyvwor (Compston et al. 2016), wotdoo
dev eivar evpéwg Slabéaipn ovTe TEXVIKA Staritepa eDKOAN
(Carstanjen et al. 1997).

Anoliveon (pue pappa / Tpixa ovpdg /
dakTtuliovg K.ATT.)

Avtn 1 pébodog mephapPdvel TNy epappoyr mepiodEng
ot Bdon tov caproeldoig (Eikova 7). Mropei va epappio-
otel o Kol 0{wdn caproeldr) (e pkpo oXeTIKG péyeogn
o€ PLoXWTA, tvoPAaoTikd oaproetdn (Knottenbelt & Walker
1994, Knottenbelt 2019). @ewpeitat diaitepa emikivéuvn,
18Ik OTAV TO COPKOELOEG TTAPOVGIAEL TAOT) EMEKTAONSG.
Enidéyetat povo dtav to vedmhaapia dev tapouotalel Taon
dindnong. Etvar onpavtikd va Bupdrart kaveig 6Tt o dyKkog
Ba vekpwBel poodevTikd o€ Stdotnpa efSopddwy Kal
TeAkd Oa éoel agrvovtag avolyto Tpadpa. H empavela
auTH oLXVA elval peyalbTepn artd TNV apyikn SIGpeTpo
TOU TPAVHATOG AOYW TNG TAON G TOL O€pHaTog. Av Kot gfvort
Olaitepor armhr), LITGPYXEL LOXLPT CVGTACT) 1) TEXVIKH OUTH
va amogevyetat. ZuvodeveTal artd MOAD LYNAK TOCOOTH
UTTOTPOTIHG, oLVHOWG pe TTOAD Tio emBeTIKd Goproeldr
(Knottenbelt & Walker 1994).

Kpuvoxeipovpyixn

H kpuoxetpoupytkr) mepAapPavel Tov Pekaopo Tng Halog pe
vYpo dlwto Beppokpaciag -196°C. Mropei va xprotporot-
n0ei Lovn G, oLVNOEGTEPA MG ETTAEYETAL WG ETTLKOVPLKT
HéBodog mov akolovBei TV evpeia Xelpovpyikr) e€aipeon
(Taylor & Haldorson 2013). H k&8e ad\oiwon Oa mpémet
va YuyBel ypryopa kat va atoyuxBei apyd € TOLAGXLOTOV
Tpelg ouvedpieg (KpLoXeLPOUPYIKOG KUKAOG) (Hewes & Sull-
ins 2009). Mropei va xpnotporotnBei 6Toug meplocdTePOUG
TOTovg capkoedwv (Taylor & Haldorson 2013). Kot 8w,
UTTAPXOULV HELOVEKTAATO TNG TEXVIKAG. H KpuoxelpovpyIkr
elvat komddng Kat xpovopodpog Swaxdikaaia. Ta mocootd
urtoTpoTi¢ eivat vPnAd. Téhog, pokelpévou va eivat
QITOTENECUATIKY, 1] KPLOXELPOLPYIKN B Tipémel va yivel
emBeTIKd Kat CLXVA TTpoKaAOVVTAL GOPAPES PAEPeG oTOUG
YOpw 10TOUE 00N Y@VTAG 0TNV avaTuEn 0LAOSOUG LGTOD
(Taylor & Haldorson 2013).

‘Eyxvon Bacillus Calmette Guerin (BCG)

Kata tnv €yxuon avtov Twv Tapayoviwy HEcH 0TOV
OYKO ¢aiveTal OTL EVEPYOTIOLEITAL 1) KUTTAPLKT) avooia
Kat TTpooeAkbovTAaL KUTTapOoToELKd T-AepporkOTTOpA KAl
«kUTTapa Sohodpovow» (natural killer cells) Ta omoia ava-
Aappdavouv Spaon Katd Twv KUTTépwy Tou dyKou (Davies
1982, Misdorp et al. 1985). H uébodog avtn Sivet kald
AITOTEAECUATA O TIEPUTTWOELG 0{wdmV Kat (VOPAXGTIKGOV
AANOLOTEWY TTOL AVATITUGOETOL TIEPLOGOAN KK, OXL OHWG
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of all extensions of the sarcoid into surrounding
tissue (Carstanjen et al. 1997, McCauley et al.
2002). Because this is often difficult to achieve,
conventional surgical excision alone has yielded
success rates of 30-50%, with most tumors recur-
ring within 6 months (Genetzkyet al. 1983, Mc-
Conaghy et al. 1994, Knottenbelt & Kelly 2000).
Laser resection has a positive post-operative
prognosis (Compston et al. 2016), however, it is
not simple to perform and is not widely available
(Carstanjen et al. 1997).

Ligation (tying off with string / tail
hair / rubber bands etc.)

This method is performed by applying a stran-
gulating band around the base of the sarcoid
(Figure 7). It could be applied to conveniently
sized and situated nodular lesion and a few small
pedunculated fibroblastic lesions (Knottenbelt &
Walker 1994, Knottenbelt 2019). It is considered
extremely dangerous, especially where there is a
root structure. Still, it may be effective if the lesion
has no roots. It is important to realize that the
tumor will die slowly over some weeks and will
eventually fall off leaving an open wound. This
may in some cases be much larger than expected
due to elastic recoil in the skin. Although simple,
there is a strong recommendation against the use
of this technique. There is a very high rate of re-
currence following this method, usually with more
aggressive sarcoids (Knottenbelt & Walker 1994).

Cryosurgery (freezing)

Cryosurgery, using liquid nitrogen spray at -196°C,
can be used either on its own or in conjunction
with other methods, such as surgical excision of
the bulk of the lesion (Taylor & Haldorson 2013).
Each lesion must be frozen quickly and thawed
slowly at least three times (cryosurgical cycle)
(Hewes & Sullins 2009). It can be used for most
sarcoid types (Taylor & Haldorson 2013). There
are several drawbacks of the technique. It is very
time consuming and tedious if many lesions are
to be treated. The recurrence rate is a quite high.
In order to be effective, cryosurgery needs to be
aggressive, and it may cause extensive damage to
surrounding structures and consequent extensive
scarring (Taylor & Haldorson 2013).

Bacillus Calmette Guerin (BCG)
Injection

These agents are thought to stimulate a local
cell-mediated immune response when injected



Kat o€ GANeg Teployxég Tov owpatog (Knottenbelt & Kelly
2000). ITpoteivetal n éyxvon péox oTov 6yKo va yivetal
KdBe 2-4 eBSopdSeg puéxpL TV LITOXOPNOT). ZLVBWG XpN)-
otporotovvtat 12 ml ava ovvedpia kat arattovvrat 3,2
ovvedpieg Y va StariotwBel vitoxwpnon (Lavach et al.
1985, Taylor & Haldorson 2013). H pé¢8o8og avtr dev Ba
TIpéTieL var XpnotpoToteiTal ool dkpat, Kabwg cuxva odnyel
otV emdeivwon Twv alolwoewy. Emiong, kabng vnapyxovy
onpavTikol kivduvol amod tnv éyxvon, Tpémet va N PaveTal
HEPLUVA YLor LTTOC TN PIKTIKT Beparteior KaTd TV €yxvon. Ot
kivéuvol oxetifovtal Kupiwg pe TNV avTidpacn Tou irmov
oty npwteivn TG ¢yxvong (Knottenbelt & Kelly 2000).

XnueoOepameia

H éyxvon KuttapoTolIK®V papudkwy, OTwG N oLoTAATvVN
1 N 5-pAovopovpakiin pmopel vo Ppel epappoyTr) 0TOVG
TIEPLOCOTEPOUG TOTTOUG CUPKOELOWV. [EVIKA LTIGPXOLY GVO
TeXVIKEG TToL e€aapailovv T otadiakn amelevdépwon
TV GapUAKV: 1 TTOSOpLa £€YXVOT EVOG TIXOPEVGTOU
TIOLPUOKEVAOHATOG TOL pappdkov Kat 1) TortoBétnon Pi-
odlaxonopevov opalpldiwv (Taylor & Haldorson 2013).
H éyxvon otomhativng oe apayxidélato eival Staitepa
enwehng, kKabwg odnyel otny iaon Tov 78% TwV capKo-
el8®V, XwpIg TNV EUPAVIOT) CUOTNHATIKOV TIHPEVEPYELDV
(Spoormakers et al. 2002). Av Kot n TeXVIKn auTh eiva
€VKOAN, OTAV XPNOLUOTIOLOVVTL KUTTAPOOTATIKA (GAp-
pHoka Ba Tipémet va akoAovBeitat n Aoykn TG eAdXIoTnG
agtatovpevng 86ong (Spoormakers et al. 2002). H texvikn,
obpPwva e TNV orrola, 1 £€yXuon evog xnpetobeparteuti-
KOV (pappdkov (T.X. olomAaTivig) akolovBeitat ammod v
epappoyn NAeKTPIKoL AoV LYNAG TAoTG ovopaleTal
nhektpoyxnpetoBepaneio (electrochemotherapy, ECT). H
ECT eivat par véa avtikoprivikn péfodog katd tnv omoia
1 epappoyn maArépevou nAekTptkol mediov avdvel Tn
SlamepatdTNT TNG KLTTAPIKNG HEUPPAVNG OTOL OV TIKAP-
KWIKE, 0OpOPIA dappaKa, OTIwG 1) atomAativn (Tamzali
et al. 2012). H ovykévtpwon Tou papu&Kov péoa oTo
KOTTAPO TOL copKoeldols avEdvetatl éwg kat 100 popég
Kot €101 avEAVETAL 1] ATTOTENEGHATIKOTNTA TNG Oeparteiog
(Tamzali et al. 2012). Adyw Tng Xpriong nAekTpikod ook
n daxdikacior yivetat vmo obvTopn (ovvnBwg 15 Aemtav)
yevikng avaioOnoiog (Tamzali et al. 2012). H éyxvon péoa
oTov 6YKo 5-pAovopoupakilng xpnotpomoteital, emiong,
otn Bepareia Tov coproeldolg Tou {mov. ZVoTHVETAL I
XPTjon TNG o€ 6yKoug pikpdTEPOL peyéBoug, kabmg oap-
Kkoeldr) pikpoTepa artd 13.5 cm?®€xouv TOAD TiepLOCOTEPEG
mOavoTNTEG VO avTaTokpldolv ae oXEoT) e peyaAdTePQ
(Stewart et al. 2006). To T0G0GTO emiTuXiag AVTAG TNG
TEXVIKNG PTAveL To 61,5% (Stewart et al. 2006).

Hkpépa 5-gprovopovpakilng eival armoTe\eopHATIKN
O€ TIEPUTTOCELG ATLTIWV 1) EKPAACTIKOV OaAPKOELdWY. ZUVN-
B¢ epapudletal eMKOLPIKA TIPLY aTtd KATTOLo GAAN TEXVIKT,
OTIWG TN XELPOLPYIKT) e€AipeDT, TNV KPLOXELPOVPYIKT 1] TN
xprjon AW4-LUDES.

Equine sarcoids

intratumorally and thus induce cytotoxic T cell
and natural killer cell activity against tumor cells
(Davies 1982, Misdorp et al. 1985). This method
works reasonably well for nodular and fibro-
blastic lesions around the eyes but is much less
effective elsewhere (Knottenbelt & Kelly 2000).
It is recommended that intratumoural injections
be repeated every 2-4 weeks until regression
occurs; an average of 12 ml per treatment and
3.2 treatments were required to achieve regres-
sion of periorbital sarcoids (Lavach et al. 1985,
Taylor & Haldorson 2013). It should not be used
on sarcoids on the limbs, as it usually leads to
the deterioration of the lesions. The method has
significant risks and so careful supportive med-
ication is required at the time of each injection.
The risks relate to the chance that the horse will
react adversely to the protein in the injection
(Knottenbelt & Kelly 2000).

Chemotherapy

Injection of cytotoxic drugs, such as cisplatin
or 5-fluorouracil, into the center of lesions is a
useful method of treatment for most types. Two
approaches are available for controlled-release ad-
ministration: percutaneous injection of a viscous
fluid and implantation of biodegradable beads
(Taylor & Haldorson 2013). Cisplatin in arachid
oil is proven effective as it leads to complete re-
gression in 78% of the sarcoid cases, with no
systemic side-effects encountered (Spoormakers
et al. 2002). Still, although treatment is easy to
perform, the ALARA (As Low As Reasonably
Achievable) principle should be followed when
using cytostatics (Spoormakers et al. 2002). The
combined use of injecting a chemotherapeu-
tic drug (cisplatin) into the sarcoid followed by
the application of high-voltage electric pulses is
called electrochemotherapy (ECT). ECT is a
new anticancer therapy that utilizes electrical
field pulses to induce increased cell membrane
permeability to antitumor hydrophilic drugs,
such as cisplatin (Tamzali et al. 2012). This in-
creases the drug concentration into the cells of
the sarcoid by 100 times thereby increasing its
effect (Tamzali et al. 2012). Due to the electric
shock the procedure is completed under a brief
(usually 15 minute) general anesthetic (Tamzali
et al. 2012). Intratumoural injections of 5-fluo-
rouracil have also been used for the treatment of
equine sarcoids. This treatment modality should
be used in relatively smaller tumors as sarcoids
smaller than 13.5 cm? are significantly more likely
to resolve with treatment than larger sarcoids
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H kpépa AW4-LUDES (kpépoa tov Liverpool) eivat
évag oLVOLAOUOG TOTIKWY XNHELODEPATIEVTIKGOV TP
YOVT®V, OTIWG 5-pAovopoupakiAng, Papéwv HeTAA Y Kot
Betoovpakiing. TIpoxeltatl ylot KALOTIKOUG TTAPAYOVTEG
TIOL TIopaoKeLALOVTAL ECATOUIKEVHEVD OE LPOPETIKEG
OoLYKeVTpWOEeLS. [TpokaloOV GpAeyHOVT KAl VEKP®WOT) TOL
oapKoeldovg xwplc va PAdmtetat To vytég déppa. H Suva-
HIKOTNTO TG KPEHAG, O XPOVOG EGAPHOYNG Kot TA HEGOOL-
aoThpaTa olkilovy Katd Tepintwon. Tig meplocoTepeg
POpES, N Kpépa avTr epappoletal Tomkd kabe 24-48 wpeg
yiot 3-5 GpopEG Katt 1) VEKpwOT) ToL oapKoeldovg emépyeTa
5-10 efdopddec apydtepa (Newton 2000).

H kpépo yukipodng eivat Siabéaotpn yio Tomikn xprjon
otov avBpwro Kat piropel va xpnotporoinBel oe kémoleg
TIEPLOYEG TOV OWUATOG TOV {TITTOV OE TIEPUTTOOELG ETILPOVEL-
aK®V ooproeldwv. Aratteitot Opwg, eldikn Staxeiplon Tov
acBevoig kabwg 1 edpappoyr Bo mpémet va eivat pakpo-
xpovn, pO&vovtag péxpt kat Tig 32 efSopadec. Zoppwva
e poopatn perétn (Nogueira et al. 2006), n emaheyn
KPEUAG LHKIHOONG 5% 3 dpopég tnv efdopada péxpt tnv
TIARp1) oo 1) HEXPL TO Xpovikd Oplo Twv 32 efdopddwy,
odnynoe oTn onpavTiKn voxwpnorn (80%) Kot otV AN PN
foron (60%) TV oykwv. Ta mAeovekTrpaTa NG Bepareiag
He LHKLHOST TepthapPdvouy Tny eOKOAN epappoyn amd
TOUG (SLOKTATEG, KOOGS dev amattovvTal I8IKEG YVOTELG
1) e€omhiopog, n dSadikaoio ev eival TapepPatiKy Kat To
TEAIKO ATTOTEAET A ElVAL KOGUNTIKA aTtoekTO. MTtopei vat
aTTOTENEDEL TNV TTPWTN eTTLA0YT) Beparteiog oe GLYKEKPLUEVES
TIEPLOXEG TOL OWHOTOG, OTIWG Tt AKPOL, 1) TEEPLVEIKN 1) 1) TTEPL-
opOA KT Xwpa, TToL Sev HITopOoLV VA ePAPHOGTODY GAEG
TEXVIKEG. ZTIC oLVNBOelg TTapevépyeleg TiepAapBdvovTalL T
epLONa, N e€oidnon, n e€AKwon, 0 ATTOXPWHATIOHOG TOV
Sépuatog kot n cdwmekio. Ta cupnTopata autd ouvRbwg
TieplopilovTa oTa GpLa TOL GYKOU Kol TV I0TWY YVUPw ATto
avtov (Nogueira et al. 2006).

AxktivoOepaneia

H axtwvoBeparmeia Oewpeital onpepa wg n Oepameia entho-
yn¢. Eldwka n BpaxvBepameio pe vyniég dooeig (high dose
rate brachytherapy, HDRB) amote)ei Tnv acpaléotepn
Kot oTOTEAECHATIKOTEPT) HOPPT) AKTIVOPOANONG Yl TNV
QVTLHETOTILON TV oopKoeldwv Tou immouv oe 6pbia Béon
He Tn xopnynon npeptotikov (Bradley et al. 2017, Hollis &
Berlato 2018). Zuvrifwe, n) akTivodepareia epappoletal oe
TIEPLYEYPUAHUEVES XANOLWOELS TTOL avarThocovTaL oe SU-
oKkoleg Béoelg, Onwg meploPpOatpukd 1 emdve oe apbpwoelg.
T&pXoLV ApKeTEG SIPOPETIKEG TEXVIKEG AKTIVOPOANONG.
H 1o ovyxvn eivat avtr tne Sidpeong Ppaxubeparmeiog
(Bradley et al. 2017). Z0ppwva pe TN TEXVIKN QUTH, OL TTN)-
Y€G TNG akTvoBoliog TomoBetovvTal péoa otn palo Kot
adrvovTal va HeTaGEPOLY Th OLYKEKPLHEVT doon aKTL-
voPoAiag péxpt va adaipeBovy oe GUYKEKPLUEVO XPOVO 1
HéxpLs 6Tou N 8don va pelwbel oTadiakd oe pn aviyvebotua
enineda (Taylor & Haldorson 2013). Ta oOyxpova péoa
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(Stewart et al. 2006). In general, the success rate
of intratumoral 5-fluorouracil climbs up to 61.5%
(Stewart et al. 2006).

5-Fluorouracil cream can be effective for
the milder forms of occult or verrucose sarcoid.
It is particularly useful as a pre-treatment mo-
dality before another method, such as surgery,
cryosurgery or AW4-LUDES is used.

AW4-LUDES (Liverpool cream) are com-
pounded topical chemotherapy creams that con-
tain 5% fluorouracil, heavy metals and thiouracil.
They are caustic agents that are dispensed at
varying concentrations and cause inflammation
and necrosis of sarcoid tissue without harming
normal skin. There are variations in the pow-
er, duration, and interval between treatments.
Usually, application of the cream daily or every
other day is recommended for 3-5 treatments
with necrosis of the sarcoid expected 5-10 weeks
after the final treatment (Newton 2000).

Imiquimod cream is available for topical
human use, and it can be used in some areas
of the body and on superficial sarcoids only.
It requires very specialized management with
prolonged applications that may last up to 32
weeks. According to a recent study (Nogueira
et al. 2006), application of imiquimod 5% cream
three times a week until complete resolution of
the tumor or 32 weeks led to marked improve-
ment (80%) or complete resolution of tumors
(60%). Advantages of imiquimod therapy include
convenient application by owners without special
equipment and facilities, a noninvasive treatment
protocol and a satisfactory cosmetic outcome.
It may be the first therapy choice for tumors in
certain locations, such as the limbs, perineal and
periorbital areas where other treatments may be
inappropriate. Common adverse effects include
exudation, erythema, erosions, depigmentation
and alopecia; these are usually limited to the
tumor and adjacent areas (Nogueira et al. 2006).

Radiotherapy

Radiotherapy is considered the gold standard
treatment, and high dose rate brachytherapy
(HDRB) may represent a safer and more effective
method of delivering radiotherapy in the standing
sedated horse (Bradley et al. 2017, Hollis & Berlato
2018). Usually, radiation is limited to localized
lesions at difficult sites such as around the eyes
and over joints. There are several ways in which
radiation can be applied. The common method
is the use of interstitial brachytherapy (Bradley
etal. 2017). In this method radiation sources are



aKTLVOPBOANGNG XPNOLHOTIOLOUY KAEIOTEG TINYEG AKTLVOBO-
Aag ot pop¢r) CLUTAKTWY 1) KAAWSiWV EVOS padlevepyo
VALKoV (ouvrBwe padlo-222, xpuodg-198 1} cuxvoTepa
1pi&l0-192) mmov ekmépel y-akTvooio. ALGTUXWG, TOCO
10 (pidL0-192 b0 Kat Tar ITOAOLTA padlevepyd VALK eival
Kal TOAU akptPd kot dev eivat evkoha Stabéoiua aTovg
nieplocdTepouG emayyepaties. ITapola autd amoteAovy
OUXVA TNV KAADTEPN ADOT) Yo LTTOTPOTILA{OVGEG, ETOETIKEG
aAlotwoelg (Taylor & Haldorson 2013). Zuvoyifovtog,
axtivoBepareia Sivel To KA TEPA ATTOTENEGHATA, TOCO OF
TIOCOO TR LTTOXWPNONG TNG HALKG OO0 Kot KOOUNTIKEA, OANG
elvat Saitepa axpiPry kat oxt ebkola dtaBéotun (Hollis &
Berlato 2018).

DuTiKka eKXLAiopata

To evponaiko yki, Viscum album austriacus aqueous
extracts (VAE) xpnotpomoteital ot Oepareio Tov kapkivou
Tou avBpamouv. Ot avTikapkiviké 1816t Teg Tov VAE aro-
SiSovtal oTig AeKTiveg, oL oTtoleC eivarl YAUKOTIpWTETVEG, Kal
oti¢ Plokotoéiveg, ol omoieg eivat molvmentidia. To VAE
€xelL eVEPYETIKEG 1810TNTEG 0T Depameia Tov caproeldoig
TOU {TTTToV. XUOTHAVETAL OTIG TIEPITTTWOELG EKEIVEG OTTOU 1)
xetpoupytkn e€aipeon dev eivat Suvartr), oe TeptoPpOaA LK
0apKOELOT) KOl O€ TIEPUTTOTELG TTOMATTIAGY CAPKOEIOWY,
omov 1 xetpouvpykn e€aipeon i n Tomikn Bepareia eival
aveédktn (Christen-Clottu et al. 2010, Felenda & Stintzing
2018).

Mia axoéua gputikr) kpéua, n XXTERRA ¢aivetatl ot
Sivel kKahd ammotedéopata o K&Toleg mepnTwoels. Eivat
eKVALopa Tov GpuToL atpatdpla (Sanguineria canadensis)
oe ouvdvaopo pe dhata Yevdapyvpou. Daivetat O6tTL N
XXTERRA emnnpedlet Ta 0apKoelS) TpOTOTMOIOVTG TA
VEOTIAXGHATIKA avTtyova in vivo. Etot, Steyeipetal n avo-
OOMOYIKI aVTATIOKPLOT TOU (TTTOV, TTpocopolalovTag TNV
avtidpaon Tov 8éKTn 0TV TEpinTwon pooxevuatog. To
veomhaopa dindeital and evatcOnromomnpéva Aevka ot-
Hoopaipla, GpAeypoivel Kot TENKE oITOTTiTTTEL.

[Mpdoparta, Exovv dokipaoTel eufOALa TOL TTEPLEXOLV
avacuvdvaouéva THRRATE TOL LoV e BeTIK amotedéopaTta
OTIG HIOEG TIEPITTOV TTEPUTTWOELG LTITOES GOV TTOL SOKLHA-
otnkav (Ashrafi et al. 2008, Mattil-Fritz et al. 2008, Taylor
& Haldorson 2013). Ztov topéa autd amatteiton akopo
apKeTn épeuva, eve TapaAAnAa yivetal mpoomadela va
EemepaoTel Kal TO TPOPANUA TNG AVOCOKATAGTOANG TTOV
nipokoeitat (Ashrafi et al. 2008, Mattil-Fritz et al. 2008).

Yvunepaopata

2y mpd€n, n Sikyveon Tov capkoetdolg yivetat ouvrdwg
€VKOAQ KALVIKG, £€T0L 1) Progic Ba Tipémel va ammodevyetal
KaBo¢ Tar oaproetdn) teivouy var yivovtat o emBeTiké
petd. H emhoyr g katdAnAng Oeparevtikig pedodov
eivat mavtote SVOKOAN. ZuoTAveTaL 1) €yKaLpn avaAnyn
Beparmeiog, mptv To puéyeBog TG palag peyohwmaoetl ToAv. Edv

Equine sarcoids

implanted into the tumor and left to deliver the
calculated dose of radiation before either being
removed or fading sufficiently to be insignificant
(Taylor & Haldorson 2013). Most current radia-
tion systems use sealed radiation sources in the
form of pellets or wires of a radioactive material
(usually radio-222, gold-198 or, more often, irid-
ium-192) to deliver gamma radiation. However,
iridium-192 implants and other radioisotopes are
expensive and not widely available but may be
the best option for recurrent aggressive lesions
(Taylor & Haldorson 2013). Radiation gives by far
the best results (both in cure rates and cosmetic
effects) but it is very expensive and very restricted
(Hollis & Berlato 2018).

Plant extracts

European mistletoe, Viscum album austri-
acus aqueous extracts (VAE) are used in the
treatment of human cancer. The antitumoral
properties of the VAE are mainly attributed to
mistletoe lectins, which are glycoproteins, and
viscotoxins, a class of polypeptides. VAE proved
effective for treatment of equine sarcoids. It can
be recommended particularly when excision is
not indicated as the primary therapy, tumors
near the eye, and in cases with multiple sarcoids,
where complete surgical removal or local medical
treatment is impractical (Christen-Clottu et al.
2010, Felenda & Stintzing 2018).

A “herbal paste” for topical use known as
XXTERRA is reported to be effective in some
cases. It is an extract of Blood Root (Sanguineria
canadensis) along with zinc salts. Apparently,
XXTERRA affects sarcoids by altering the tumor
antigens in vivo. This stimulates the immune
system to recognize them as foreign and mount a
response quite similar to the host vs. graft rejec-
tion. The tumor bed becomes lined with sensitized
white blood cells and becomes inflamed causing
it to slough off.

Recently, therapeutic vaccines composed
of chimeric virus-like particles have resulted in
tumor regression in approximately half of treated
equids (Ashrafi et al. 2008, Mattil-Fritz et al. 2008,
Taylor & Haldorson 2013). Further research is
needed in this field and attempts to circumvent
virus-mediated immunosuppression are ongoing
(Ashrafi et al. 2008, Mattil-Fritz et al. 2008).

Conclusions

In clinical practice, it is usually easy to identify
sarcoids, therefore biopsy should be avoided, as
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untépyet 1 duvatotnTa aktvobepareiag, avTr amotelel
Kot Tn Bepareia emhoyng. Eqv oy, kat pe tnv mpoindbeon
otLTO péyebog Tou capKoeldovg eivart HLKPO, 1) XELPOUPYLKT
Moo amotelei TV TAéov TTPAKTIKH emhoyT) Kot 0 aoBevr)g
Ba tpémel va mapakolovbeital TOug EMOHEVOUG U VEG. e
TIePIMT®OT) LTTOTPOTING Kot 660 To péyeBog TG pdlag eivoat
HIKPO, Bot ipértel var xprjotpottowmn el piot ToTrikr Kpépa. Av
Kot 1) LHIKLpodn Sivel Kahd arroTeEAEoHATA, COUPWVA [Le TNV
epmetpior pog, 1 XXTERRA ovvodevetal and vynidtepa
TT0COOTA eTITLX(OG.

2X0yKkpovon cupPeEPOVIV

Otovyypadeic dnhwvouy Ttwg Sev uapyel Kapio cOyKpov-
OT) CLHPEPOVTOV.
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sarcoids tend to become more aggressive after-
wards. Still, it is always tricky to decide which is
the best therapeutic approach. The best treatment
plan is to start treatment early, before the tumor
increases substantially in size. If means of radia-
tion are available, this would be the treatment of
choice. In not, and the size of the mass is relatively
small, surgical excision with wide margins is the
most practical solution and the patient should be
monitored closely for the following months. If a
relapse occurs, then, a topical cream should be
applied while the size of the mass is still small.
Although imiquimod is good, according to our
experience, XXTERRA gives better results.
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Dotng Paidwyv
IMamadomovocg
(1931-2021)

H €idnon tov Bavdrov tov mpty amd Aiyeg npépeg mpokd-
Aeae ONiYn Ol HOVO TNV OKOYEVELL TOV XANG Kol GTOV
aKAONHATKO Kot KTNVIATPLKO KOGHO. XTO TTPOCMIIO TOU
Qo [Manmadomoviov avayvaopiay to LPNAS aradNHATKO
n0og, TV evyévela Kat TPAdTNTA TOL AVOPOTTIOV, TNV HETO-
SOTIKOTNTO TOL SAGKAAOU KAL TLG VYNAEG EYXELPNTIKEG KAl
KALWVIKEG eTILOOTELG TOU XELPOLPYOD.
O ®wotng Manaddmovrog Oew-
peiltal o matépag tng ovyXpovng
EMN\NVIKAG KTNVIATPLKNG XELPOLp-
YIKRG, 0 GvBpwitog mov tapélae
Ta OKATITPA ATIO TOV TIPOKATOXO
Kal kaOnyntn Tov Iwdvvn BikeAi-
On kat Snpovpynoe Tig cuvOnKeg
ya v e€EMEN Kat avamtuén ¢
XeLpOLPYLKNG ToL 200V atwva. ATtd
Ta XépLa TOL Tépacav XIALASEG
pottntég, Sekadeg eldikevdpevol,
Ot8aKTOpEG KTNVIXTPOL KAl ylot-
Tpol evw apkeTol GpoLTNTEG TOV
démpeyov oTov akadnpaikéd Kat
©Olo1ik6 topéa. O Potng Mama-
OOTIOVAOG TTAVTA N TAV AVOLKTOG
ot ou{ntnon Kat otn StadpopeTik)
EMIOTNHOVIKY drtoyn pe Pdomn
OnNHoCLELEEVT YVOOT).

O Ot TMamaddmovAog yev-
viOnke otn @ecoarovikn to 1931
KOl TTEPATWOE TIG YUHVAOLXKEG TOU
0moLOEC 0TO ApepIKavikd KOAEYLO «AvaTtdiiar. To 1956
amopoitnoe and v Kenviatpikr) Zxolr) tov Apiototeheiov
[Mavemotnpiov @ecoaovikng pe &plota. To 1959 Slopiotn-
Ke PonBo¢ xetpovpytkng kot StHABe OAeg Tig Pabpideg g
axodnpaikng e€EMENG. Etal, o 1960 Stopiotnke emipeAntig
Kal 1o 1963 avayopevtnke didaktopag tng Krnviatpikig
YxoAn¢ e dplota. To 1968 €ytve vdpnyntr¢ Kat to 1969
ekAéXOnKke kaBnyn g TG Xetpovpykng otnv Krnviatpikn
2ol tov Aplototeheiov [Mavemiotnpiov @ecoalovikng.
H dpeon cvoyértion petald Tng KTNVIXTPLKAG KAL LTPLKNG
EMOTANNG apevOg Kat 1) ENNewyn eCetikevong odrynoe
tov TTamadomovlo otnv petekmaidevon oto Topéa NG
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Fotis Faedon
Papadopoulos
(1931-2021)

The news of his death a few days ago brought sor-
row not just to his family but to the academic and
veterinary community. The eminent academic
moral standing, the noble and mild disposition,
the successful conveying of knowledge and the
emblematic surgical and clinical performance
of a surgeon were all rec-
ognized characteristics
of the personage of Fotis
Papadopoulos. Fotis Pap-
adopoulos is considered
to be the father of modern
Greek veterinary surgery,
aman that was passed the
baton from his predeces-
sor and teacher, Ioannis
Vikelidis, and a man who
created the conditions for
the evolution and devel-
opment of surgery in
the 20th century. Thou-
sands of undergraduate
students, dozens of resi-
dents, PhD holders both
veterinarians and medi-
cal doctors were taught
by him, whereas several
of his students advanced
as academics and private
veterinary clinicians. Fotis Papadopoulos was
always open to discussion and to different sci-
entific opinions based on published knowledge.

Fotis Papadopoulos was born in Thessaloniki
in 1931 and he completed his high school studies
in the “Anatolia” American college. In 1956 he
graduated from the School of Veterinary Med-
icine of the Aristotle University of Thessaloniki
with the highest graduation degree. In 1959 he
was appointed as teaching assistant of surgery and
ascended through all the seats of academic office.
Therefore, in 1960 he was appointed lecturer and



avBpwmvng axtivoloyiag kat opBakporoylag tnv mepi-
080 1961-1962. Ev 1w petad, To TIEPIOTATIKE OTol KX
{oa apyloav va tapovaotalovy aventikég tdoels. To mpo-
OWTILKO TNG KALVIKNAG adLVATOVGE VO AVTILETWITIOEL TOV
OYKO Kal TNV TOIKIA Lo Twv Xelpoupytkav adnoewv. Etot,
10 1963-1965 o IMamadoémovlog, pe vtotpodia tov IKY,
épuye 010 e€WTEPIKO Kol CLYKEKPLHEVA OTIG KTnviaTpirég
Exolég Tov Aovdivou, TG ZtokxoApng kat tng Komeyyd-
YNG, O1mov e€elSIkeVTNKE 0TI XELPOLPYLKT), AKTIVOAOY{d,
avatoOnotooyia kat opBaipoloyia Twv LKPOV (O®V.
H entavoddg tov ot EANGSa ouvéneoe pe Tn Onpiovpyia
O00YXPOVWYV EYKATAOTACEWV TWV KAVIK®V Kol TOU AKTI-
VOAOYLKOD epyaotnpiov, pe amotélecpa vo Sobel peydhn
®Onon otov Topéa oL 0d1yNoE TIG KAIVIKEG oe avBnorn. O
Dotng TMamaddmovAog katd T Stdpkela Tng Onteiag Tov
ovvéypaye Heyalo aplOpd epyactov Kat CUYYPAHUHATOV
xetpovpykrc. H cupfolr) tov e€ddhov otnv avdamtuln
¢ Ktnviatpikrg ZXoAng Nrav peydn, adov dietéleoe
OVLYKANTIKOG TO 1974-1975, KOOUNTOPAG TNG XXOANG TO
1975-1976 kat pdedpog tov Tunparog Krnviatpikng to
1985-1987. Katd tn Siépreta Tn¢ Onteiog Tov wg mpoédpou
ouvéPale Ta péytoTa otnv eEENEN TOL TIPOYPAUHATOG
omovdwv Tov Tunuarog. O kabnyntrg Iamadomoviog
fTav o 1dpuTig TNG opBoTTaLSIKAG, TG VEUPOXELPOLPYLKAG
Kat NG opOaApoloyiag Twv HIKPOV [HwV 0TN XOPA [AC.
Agumnpétnoe to 1999.

O kaBnyntnc Gotng IMamadomoviog dpnoe Svoava-
TIAPWTO KEVO o Ta TSI TOV, 0TOUG GIAOUG TOV, KAl OTOV
KTNVIXTPLKO Kot akadnpuaixkd koopo. Kakd katevodio k.
KaOnynTa.

Aveipaxog I. ITanafoylov
Turpa Krnviarpikig, AJLO.
10 @eppovapiov 2021

in 1963 he was awarded a top degree in his PhD in
the School of Veterinary Medicine. In 1968 he be-
came reader and in 1969 he was elected professor
of Surgery in the School of Veterinary Medicine
of the Aristotle University of Thessaloniki. The
immediate correlation between the veterinary and
medical sciences on the one hand and the lack of
specialisation on the other guided Papadopoulos
to postgraduate studies in the field of human
radiology and ophthalmology during 1961-1962.
In the meantime, companion animal clinical cas-
es began to increase in numbers. The staff of
the clinic was unable to manage the volume and
variety of surgical disorders. For this reason, in
1963-1965 Papadopoulos travelled abroad with
a State Scholarship Foundation (IKY) academic
scholarship, and more specifically he visited the
Veterinary Schools of London, Stockholm and
Copenhagen, where he specialised in surgery,
radiology, anaesthesia, and ophthalmology of
companion animals. His return to Greece coin-
cided with the creation of modernised facilities
in the clinic and in the laboratory of radiology
resulting in a major boost in the department
which guided the clinic to prosperity. During
his tenure of office Fotis Papadopoulos was the
author of a vast number of papers and surgery
textbooks. Moreover, his contribution in the
evolution of the School of Veterinary Medicine
was considerable, considering that he served as
senator during 1974-1975, dean of the School
during 1975-1976 and president of the School of
Veterinary Medicine during 1985-1987. During
his tenure of office as president he contributed
to a major degree in the development of the ed-
ucational curriculum of the School.

Professor Papadopoulos was the founder of
companion animal orthopaedics, neurosurgery
and ophthalmology in our country. Fotis Papa-
dopoulos retired in 1999. Professor Fotis Papado-
poulos left behind a void that can never be filled
for his children, his friends, and the veterinary
and academic community. Godspeed, professor.

Lysimachos G. Papazoglou
School of Veterinary Medicine, AUTH
February 10, 2021
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Alota Xuvedpiov

H 810pydveon Tov KTNVIXTPIK®V EMGTNHOVIKGOV cUVESplwvy e€apTdTal dpeca amd Ty mopeia g mavdnpiog tov tov SARS-CoV-2,
YLXUTO TO AOYO Tat TTPOYPAUUATIOHEVA CUVESPLA TWV ETTOUEVOV HNVAV Elval EAGXLOTA Kat oag tapatiBevtat pe kabe empvialn.

1. 27th International Veterinary Emergency &
Critical Care Symposium
11-15 September 2021, Gaylord Opryland,
Nashville (IVECCS), Tennessee

2. EVCBMAW European Veterinary Congress of

Behavioral medicine and Animal Welfare (ES-
VCE)

7-9 October 2021, Belgium
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3. 46th World Small Animal Veterinary Associa-
tion Congress (WSAVA)
13-15 November 2021, Hyderabad, India
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IIpw exiviioete

HOwn ot dnpoocievon

+ 'Eva xeipoypago Ba e€etdletal yia dnpocievon povo
€V TO £pYO0 TIOL TIEPLY PAPETOLL OE AVTO CUHHOPPOVETOL
e 11 KatevBuvtnpieg O8nyieg mpog Zvyypadeig yla
v HBwr) kot Evlwia tov Zowv oe Kinviatpika ITe-
pLodIKa, oL £xouv avartuyOei artd tn Aedvi Evewon
Krnvidtpwv Exdotov. Ot ovyypadeic Ba mpémel va
avadEPOLY CAPOG OTO Ke(EVO OTLEXOLV aKOAOVONOEL
auTEG TIG 0dnyieg, emmAéov TNG SNAWONG OTL 1) LEAETN
O1e€nxOn ovppwva pe tnv eBvikn vopobeaia.

+  Otovyypageic Ba mpemet va SnAodvouy pe cadprvela
OTL 10 Keipevo dev éxel Snpooievtel TPONYOULHEVWLG,
ovTe £xet LTOPANBel oe dANo Tieplodiko Y kpiomn (St
adopeTika mpémet va dobel e€fynon ota ZxdAo oTOV
AtevBuvth ZOvtang).

o Ola ta kelpeva mov vtoPaANovTal eNéyXovIal yia
AoyokAom) pe KATAAANAO AOYIGULKO.

o Otovyypadeic eival LTTOXPEWHEVOL VO AVAKAAEGOLY
Keipeva 1 va StopBmoovv Aabn, edv amartnOe.

o O Exd61tng kat o AtevBuvtig Zovtadng Aappdavouv
HETPA YLOL TOV EVTOTIIONO KAL TNV OTOTPOTH TNG On-
HoolevoNG KELLEVOVY, OTAV €XEL TIPOKVDYEL EPEVVNTIKO
TP ATITWLOL.

o Zemepintwon mov o Exd6tngn o AtevBuvnig Zovtalng
TOU TIEPLOOLKOV eVNHEPWOOUV Ylar TUXOV LOXVPLOHOVG
yio eaparpév) €peuva, Ba eAéyEouv KaTaMANAa avTovg
TOUG LOXUPLOHOUG.

o Zemepintwon anodedetypévng eopalpévng Snpoatev-
HEVNG HeAETNG, 0 Ek8OTNG kat 0 AlevBuvTig Zovtadng
Ba v avakarécovv kat Ba v SnAdoovy wg «arto-
OLPUEVI».

Tomor dnpoocievoemv

1) ApBpa cVvragng

Zovtopa dpBpa axolacol 1) Kpiong emnikatpwy Bepdtwy,
Ta omola cuvtdooovtat artd T AlevBuvon Zovtadng (A.X.)
1 VoTEPA ATTO TIPOOKANGT) TNG.

2) ZuCTNUATIKEG AVATKOTIOELG
[Mpokettal yio epyaaieg mov cuvoyilouvy Kat aflohoyovv
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Guidelines

Before you begin

Ethics in publishing

+ A manuscript will be considered for publi-
cation only if the work detailed therein ad-
heres to the Consensus Author Guidelines
on Animal Ethics and Welfare for Veterinary
Journals developed by the International As-
sociation of Veterinary Editors. The authors
should clearly indicate in the manuscript
that such guidelines have been followed in
addition to stating that the experiment was
conducted in accordance with national laws.

+ Theauthors should clearly state that the man-
uscript has not been previously published,
nor has it been submitted to another journal
for consideration (or an explanation must be
provided in Comments to the Editor).

« All manuscripts submitted will be evaluated
for plagiarism with an appropriate software.

+ Allauthors are obliged to provide retractions
or corrections of mistakes, if required.

+ DPublishers and editors will take any meas-
ures to identify and prevent the publication
of papers where research misconduct has
occurred.

+ In the event that the Journal’s publisher or
editors are made aware of any allegation of
research misconduct, they will deal with al-
legations appropriately.

+ Incase of a proven misconducted published
study, the publisher and the editors will retract
it and signify it as «retracted».

Manuscript types

1) Editorials

Short articles or commentaries of current issues
and topics commissioned by the Editor or after
invitation by the Editor.

2) Systematic reviews
Evidence based reviews on current topics. They
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08nyieg mpog Toug BUYYPAPE(C

Vv tpéxovoa PIBAoYpadia, Paclopéve oe ETILOTNLOVLIKEG
amodei€elg. Tpémel va mapovoialovv Tig Mo mpdodoteg
SlaBéotpeg mAnpodopieg ylo évor GUYKEKPLHEVO KTNVIXTPL-
KO KAVIKO TIPOPAN O KL HTTOPODY va GLVOSEDOVTAL ATTO
peta-avalvorn. H éktaon Tou kuping Ketpévov Sev mpémel
va eival peyalvtepn Tov 8.000 Aé€ewv kat 1 PtpAtoypadic
va pnv vrepPaivet Tig 50 avoapopéq.

3) Epevvnuikég KAVIKEG gpyacieg

[Mpdretral yla pwtdTLTIR ApBpar KAVIKHG épevvag, TTpo-
OTTIKOV 1) avaSpopLko xapaktrpo. H éktaon Tov Kupiwg
Kelpévou dev Tpérel va eivat peyalvtepn Twv 5.000 Aé€ewv
Kot 1) BipAoypadia var unv vriepPaivet Tig 40 avadopég.

4) XUvtopes avadopig

OtotvTopes avadopEg TAPOLCLELOLY TIPOKATAPTIKA KITOTE-
Aéopata KAVIK@V peletav. H éktaon tou kuplwg Ketpévou
Sev mpérmel va eival peyalbTepn Twv 2.000 Aé€ewv, va €xel
£w¢ 10 avadopég Kal €wg pia elkova 1) Evay Tivaka.

5) Ev3iadépovoeg mepimtooelg

ATIOTENOVY OTIAVIEG TTEPUTTWOELG VOO UATWV 1] EGAPHOYT
Véwv SlayveooTikev pedodwv 1 Bepamevtikdy pétpwy /
TEXVIK®OV TIOL alpopolV O VA £WG TIEVTE TIEPIOTATIKA.
E&v 0 apiBpog Twv meploTtatik@v vriepPaivel Ta TEVTE 1|
HEAETN) LITAYETAL TNV KATNYOPIX TNG EPEVVNTIKAG KALVIKHG
gpyaciagn Tng ovvTopung avapopdag. H éktaon Tou kupiwg
Kelpévou dev Tpérel va eivat peyalvtepn Twv 3.000 Aé€ewv
Kot 1) BipAoypadia var unv vriepPaivet Tig 20 avadopég.

6) Ipappa tpog tn A.X.

ITepiéxel kploelg yla SnHOOLEVEVEG EAETEG OTO TIEPLOSIKO 1)
o€ GAAa eToTNpoVIKG dnpootedpata. H éktaon Tou Kuping
Kelpévou dev Tpérel va eivat peyalvtepn Twv 1.000 Aé€ewv
Kot 1) BLPAtoypadio ver pnv vtepPaivel g 5 avadopég. Av-
T€G prtopel va elval TiepLy padEg vEou e€OTTALOHOD, KALVIKEG
TIPATI P OELG, CUVTOES AVAPOPES TIEPUTTOTEWY 1) TXOAL
TIOU 0 OLYYpadéag ToTeLeL OTLElVAL YEVIKOD eVOLAPEPOVTOG
yia Tov avayvaootn. H A.X.armodpacilet edv kat pe mota
Hop¢rn Ba SnpootevTel Kat n atdPACT) AVTH eival ) TEAIKT.

IlpogTopacia tng epyaociang

K&Be epyaoia vtoPaietat otn Bpetavikr AyyAir yY\odooo
oe apyeio PDE. To keipevo mpémel va ivat StapoppmLévo
oe SuTA6 Siaotnpa, pe eptdmpto 3 cm artd OAEG TIG TTAED-
pég kat oe ypappatooetpa TimesNewRoman peyéBoug 12
ototxeiwv. H apiBunon tov celidwv npérnet va eivat ouvexnig,
va Eekvd arto6 T oelida Tou TitAou Kat va paivetat oTny
KaTw Se€id ywvia. Ol ypapég mpemet va €X0UV GUVEXT
apiBunon og GAn TNV €KTAOT] TOL KELHEVOL OTO APLOTEPO
nieptBwplo TG oeidag.
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present the most recent information available
and they can be accompanied by meta-analysis.
Systematic reviews should be no more than 8,000
words in length, with up to 50 references.

3) Original clinical study

These are original studies of clinical research, pro-
spective or retrospective. The main text should be
limited to 5,000 words, with up to 40 references.

4) Short communications

Short communications describe preliminary
results of clinical studies. They should have a
maximum of 2,000 words, 10 or fewer references,
and no more than one figure or table.

5) Case reports

Detailed description of unique or rarely reported
clinical entities or application of new diagnos-
tic methods or therapeutic interventions of one
to five cases. If the number of cases presented
is more than five then the manuscript should
be submitted as original clinical study or short
communication. The text should be limited to
3,000 words, with up to 20 references.

6) Letter to the Editor

They are commentaries referred to articles pub-
lished by the journal or other scientific journals.
Their length should be limited to 1,000 words,
with up to 5 references.These may be descriptions
of new equipment, clinical observations, short
case reports or comments that the correspondent
believes to be of general interest to the readership.
The Editors will decide if and how the letter will
be published and the Editor’s decision is final.

Preparation of the manuscript

Manuscripts must be submitted in British English,
in PDF file format. The text must be double spaced
with a margin of 3 cm in all sides and written in
Times New Roman fonts, size 12 pt. Page num-
bering should be continuous, starting from the
title page, and included in the lower right-hand
corner. Lines should be numbered consecutively
throughout the text in the left margin of the page.

Manuscript should include:

1. The title in lower-case letters (up to 30
words)



[MephapPavet:

1. Tov titho tnG epyaociag pe meld ypappata (¢wg 30

Aé€eig)

2. Tlepidnyn kai Aé€eig evpetnpiov

H éxtaor) g dev Ba mpérmel va eivat peyakltepn armod
300 Né€etg, otnv iSta oehida e TOV TiTAO. AoHnpéveg
TEPIAYELG amaITOUVTAL Yl OAOUG TOUG TOTTOUG TWV
epyaotov. H dopr) mpémet va eivat cOppwvn pe tn Sopn
G epyaoiog (PA. mapakdtw). Katw and tnv mepiAnyn
avapEpovTaL aTTO TPELS EG TIEVTE AECELG eLpETNpioU, OL
ortoieg TPETEL va avTIoTOLXoUV 0TouG OteBveic dpoug
touv MeSH (Medical Subject Headings, https://meshb.
nlm.nih.gov/search).

. Kuping keipevo

O1LGUOTNHATIKEG AVAOCKOTICELG KEPAAALOTIOLOVVTAL
o6 e&ng:

i) Emornuovikd maioto: Teprypdpovtarl n tpéxovona
KATAOTOOT), OL EMOTNHOVIKEG TTapepPAoeLs, oL uTToBEELG
QIOTEAEOUATIKOTNTAG, 1) OTHAC{X TNG avaoKOTINONG yLot
TOV KALVIKO KTNVIATPO Kal OL GTOXOL.

it) MéBodou: TTapovatdlovTal Ta KpLTrpla EMAOYHGS TWV
HEAETWV, TO €l00G TWV HENETGOV, TO €id0G TV {DHWV, TO
€idog Twv BepamevTIK®V TTapeUPATEWY, To LETPODHEVX
QTTOTENEOUATA, O TPOTIOG VAL TNONG TOV HEAETWY, T
oUAOYT) Kal avéAvon Tov dedopévwy, N eKTipnon Tov
BaBpob pepolnyiag Kal n OTATIOTIKA avaAvoT, e4v
auTr €xet yivel

iii) Amoredéopara: TlapovoidlovTal oL HeNETEG TTOV
niepteANeOnoav, autég oL amneppipOnoay, oL TNyEg
KvdOvou peponyiag mov avevpédnaoav.

iv) Zv{Tron: Zulnrovvral ta anotedéopata, n edpappo-
Y1 TOUG TNV KAWVIKT TIPA&EN, 0 Padpog allomiotiog Twv
ATMOTEAEOHATWY, TIOAVE LELOVEKTALATA TNG EPYATING KOt
1 CLHPWVIK PE AANEG TIXPOHOLEG EPYATIES, EXV UTTAPYXOLV.
v) Zvpumepdopara : TlapovoialovTal ol TPOTEGELS TWV
OUYYPAGEWV YLt TNV KAWVIKY TTPAEn, aAA& Kal yior TTe-
PALTEP® EPELVAL

Ot gpeuvnTIKEG KALVIKEG EPYNTIEG TIPEMEL VX TIEPL-
Aappavovuv:

i) Eioaywy#: Tephapfaver cuVOTTiK meptypadn tng
UTIAPXOLOAG YVAOOTG TO OKOTIO TNG LEAETNG HE CAPTVELXL.
it) YAixd xar péBodor: Tlepthapfdvouv tn Aemtopepn
TiepLypadr Tov TPOTToL AYNG TWV LAIK®V 1) / Kot TNG
EMAOYNG TV {OWV TTOL CLHHETEIXAV GTN LEAETN, Ka-
00 kal ™ cagn meptypadn g pebodoloyiag mov
ePAPHOOTNKE. L TIEPITTTWOT HEAETOV TIOV APOPOVY
OTN XPNON MELPAUATOLO®V TIPETIEL VX AVAPEPETAL O
apBpog e adetag mMELPAUATIOHOD artd TNV appodia
Ktnviatpikn Apxr). Ze mepintwon KAVIKOV TEPIOTATIKOVY
TIpETEL va AapPaveTtal n) cuykatabeon Tou ISLoKTA TN Tou
{oov, votepa amd evnuépwon touv. H AX. diatnpeil 10

Instructions for authors

2. Abstract and keywords

Abstract must be up to 300 words in length
and in the same page with the title. Struc-
tured abstracts are required for all types of
manuscript. The structure must be accord-
ing to the type of manuscript (see below).
Three to five keywords should be provided
below the abstract. Keywords should reflect
the international terms of MeSH (Medical
Subject Headings, https://meshb.nlm.nih.
gov/search).

3. Main text

Systematic reviews structure:

i) Description of the condition: Current condi-
tions, interventions and how they might work,
importance for the practitioner.

ii) Methods: Criteria for selecting the studies,
type of studies, type of animals, type of inter-
ventions, measured results, data collection,
data analysis, bias risk and statistical analysis
(if applicable).

iili) Results: Included studies, rejected studies,
source of bias.

iv) Discussion: Comments on the results, im-
plementation in the clinical practice, quality
of evidence, potential biases, agreement with
other studies.

v) Conclusions: Proposals for implementation
and further research.

Original clinical articles should be ar-
ranged as follows:

i) Introduction: Provides enough pertinent
information on the topic and a clear statement
of the purpose of the study.

ii) Materials and Methods: Should describe
in detail the experimental design, the animals
used in a study, the animal welfare authority
under which the work was conducted, and the
informed consent of the owner. The Editor may
ask copy of the Ethical Committee Approval
and sample of the owner’s informed consent.
iil) Statistical analysis: Describe in details
descriptive and inferential statistical meth-
ods. The Editor may ask the raw data and the
statistical software output.

iv) Results: Should be presented in a rational
order avoiding repetitive presentation between
the text, tables and figures. Results should be
relevant to the aim of the study and fulfil its
requirements. No irrelevant data should be
presented.

v) Discussion: The most significant findings

Hellenic Journal of Companion Animal Medicine « Volume 10 « Issue 1+ 2021

55



56

08nyieg mpog Toug BUYYPAPE(C

dwkaiwpa var {ntroeL anéd Toug oLYypadels avtiypado
NG &OELNG TTEPAUATIOHOD 1) SELYHATOANTITIKAK EVTUTIO
ovykataBeong Tou I8OKTATN.

ili) Zrariorikyy avalvon: Tleptyp&povtat Aemtopepms
ot péBodol TeplypadIKiG KAl EMAYWYIKAG OTATIOTIKNG
avalvone. HAX. Siatnpei to dikaiwpa va {ntroet oo
TOuG ovYypadeic To apxika deSopéva/eTprioelg Kal
TO apXelo ATTOTEAEGUATOV TOU AOYIOHIKOD OTATIOTIKNG
avaAvong.

iv) Amoted éopara: Tpémet va tapouatdlova pe Aoyikr
OELPA KAL VoL ATTOPEDYOVTAL OL ETIOVAATYELG OTO KElEVO,
ToUg Tivakeg Kat TIG etkdveg. Tor ammotedéopata mpénel
Va elvol OXETIKA [Le TO OTOXO TNG EPELVOG, VO AV TOTTOKPL-
VOVTaL OTIG AITALTHOELS TNG KAL VA UV TTapouatdlovTat
TIEPITTA 1) AOXETA OTOLXE(OL.

v) ZulhiTnon: Xe autr) oXoA&{ovTal T ONUAVTIKOTEPX
ELPNHATA TNG EPYATING. ZL{NTOOVTOL T ATTOTEAETUATAL
o€ ox€on pe To oKoT6 NG epyaociag mov kabopioTnke
otV eloarywyn. Edv unapxouv eupripato Tov Sev avapié-
vovtav 1 eivat avtibeta pe Tnv apyikn vtobeon, yivetal
nipoontaBela va e€nynbovv. H oulrjtnon dev mpérel
V& elval Lo oITAN ETOVAANYT) T@V KITOTENETUATWV.
Evprjpata mov Sev meplypadpnKav oTo AroTeNEGHATA
dev TIpETEL VoL avapEpovTal Kal va oxoAdlovTat 0T
ovlnitnon. Ipémel va yivetar cOYKpLOT HE Tor ATTOTE-
Aéopata GA®V epeLV®V TTAPAAANAN HEe TNV avadopd
TOV EVPNUATOV TNG EPYATiOG, OTIWS AVLTE TTPOKVTITOLY
and ta anoteéopartd tne. Télog, mpémel va divovTal
T OLHITEPAOpATA TNG epyaoioag Kat n Tidavr epappoyn
otV KAWIKY TTPpAgH.

Ototvtopeg avapopég éxouv TnV idia Sopn pe Tig epev-
VITIKEG KALVIKEG EPYUTIEC.

Orevdiapépovoeg epmTWoeLS TTpETeL va eTtLpepilovTat
o€ eloaywyn, eptypadr Kot culTnon.

Ta ypapupata tpog tn A.X. Sev empepilovtal oe TUAHATAL

. Z0YKpovoT cUUPEPOVIRV

OL ouyypadelc LITOXPEOLVTAL VA ATTOKAAVTTITOLV KO
TBaVI) OLKOVOLKT GUYKPOLOT) GUUPEPOVIWY, YIA TIA-
padely o LOLOKTNGIa EVPECITEXVIWY, IOLOKTN Ol HETOXWYV,
OLPPOVAOVG ) arptolPég oA TAV. TéTolov eidoug olkovo-
HLKéG pLOUIoELS [LE ETALPIEG TIOV EIVAL KHECOL AVTAYWVL-
OTEQ Yl OTIOLOSTTIOTE TIPOIOV TO OTT0(0 TIEPIAapPAVETAL
o1n dnpooievon Bewpeital emniong ocbykpovon cupde-
pOVTWV. Xe TePIMTWon amovsiog cUYKpovong CUHPE-
pOVTIWYV, 0TO onpeio avtd ypadetal «OL ovyypadeig
OnAwvouv &1L Sev LTIAPYEL TOYKPOLGT) CUUPEPOVTWV».

. Evxapiotieg

. BipAoypadikég avapopég

Ot avadopég mpoeTolpdlovTal XpnoLHOTOIOVTNG TO
nipoturto Harvard. Tlpémet va xpnotpomnolovvral ava-
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of the study are commented. Results are dis-
cussed with respect to the purpose of the
study. Attempts should be made to explain
any contradictory or unexpected findings to
the original hypothesis. Discussion should
not be a simple presentation of the results.
Findings that were not described in the results
should not be reported and commented in the
discussion. Results should be compared with
those reported by others and findings should
be reported as they have been concluded by
study results. Conclusions and implementation
should also be presented.

Short communications have the same structure
with original clinical studies.

Case reports are comprised by introduction,
description, and discussion.

Letters to the Editor are not subdivided.
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popég povo otnv AyyAikn yAoooa. Aev emTpéneral n)
Xpnon avapopds oe eENANVIKO 1) GANO Kelpevo, pe fe-
T&Ppacn TV OTOLXEIWV TOU (TITAOG, GUYYpadE(C, KATL.)
oty AyyAikn yhoooa. Ot avadopég péoa oTo Keipevo
TIAPOLGLALOVTAL e TOL OVOHATH CLYYPAPEDV KAL AKO-
AovBei To é1o¢ Snpooievong (m.x. Jones 1997, Gregory
1999). Onov vrtapyovv Svo ovyypageis, Ba mpémet va
ovprteptAnpBovv kat ot dvo pali pe Tnv xpovoloyio
(m.x. Pascoe & Bennett 1999). Omouv vndpyouvv Tpeig 1
TIEPLOTOTEPOL CLYYPUPEIG, TO OVOUA TOL TIPWTOL GLY-
ypagéa mov akolovBeitar amd et al. (r.y. Williams et al.
2016). Ot ovyypageig eivat uitebBuvoL ylax TNV aKpiPeta
KoL TNV TANPOTNTA TV avadopov. Mn Snpooctevpéveg
TP PHOELG, TIPOOWTIKEG OVOKOLVATELG, LTTOBANDEVTH
éyypado mov dev £xouv akdurn yivel SekTa Kat TepIAT-
Yelg Sev mpémel va eppavi{ovTot 6To TURRA avapopmV.
O kataloyog avapopwv mephapfdvel aAopnTika
(Mpwtog cUYYpaAPENg) TIG PPALOYPAPLKES avadopEg,
HE T EMOVLHA TWV OLYYPUAPEWY Kol TA ApXLIK& TOUG,
10 £10G, TOV TTARp) TiTAO TOL &pBpov, TNV emionun ov-
VTHNOT) ToL TiTAOU TV TTepLodikoD (oOpPpwva e To Index
Medicus), Tov TOpO Katt TV TTpOTN Kot TeEhevTaio oehiSa
Tou apBpou. Ta kepdhata Twv PiAwy apatiBevTal wg
e€iG: ovopaTa GLYYpAPEWY, £TOG, TITAOG TOL Kepaaiov,
Tithog Tou BiPAiov, cUVTEKTNG (1) CUVTAKTEG), aplOUSS
éxdoong, ekdOTNG, TTOAN, KAt TTPWTN Kat TeEAevTaia oeAiSa
TOU KEPAAUIOV.

[Mopadetyporto BPALOYPAPIKGOV AVOPOPOV GTOV Kot-
TéAoyo:

ApOpo meptodikov

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

Savvas I, Rallis T, Raptopoulos D (2009) The effect of
pre-anaesthetic fasting time and type of food on gastric
content volume and acidity in dogs. Vet Anaesth Analg
36, 539-546.

Watson A, Hughes P, Harris M et al. (2001) Measurement
of twitch transdiaphragmatic, esophageal, and
endotracheal tube pressure with bilateral anterolateral
magnetic phrenic nerve stimulation in patients in the
intensive care unit. Crit Care Med 29, 1325-1331.

ByfSrio

Brodbelt DC, Flaherty D, Pettifer GR (2015) Anesthetic
Risk and Informed Consent. In: K. A. Grimm et al,, eds.
Veterinary Anesthesia and Analgesia. 5th ed. John Wiley
& Sons, Ames, pp. 11-22.

Mropeite va katefdoete To apyeio csl fe To GTUA TwV
avapopwV, TTOL UTTOPEITE VA XPNOLUOTIOOETE L TIG

Instructions for authors

(follow the list of Index Medicus), the volume
and the first and the last page of the article.
Book chapters are listed as follows: names of
the authors, year, title of the chapter, title of
the book, editor(s), edition, publisher, town
and first and last page of the chapter.

Exampes of references:

Journal

Tangner CH, Hobson HP (1982) A retrospec-
tive study of 20 surgically managed cases of
collapsed trachea. Vet Surg 11, 146-149.

Savvas [, Rallis T, Raptopoulos D (2009) The
effect of pre-anaesthetic fasting time and type
of food on gastric content volume and acidity
in dogs. Vet Anaesth Analg 36, 539-546.

Watson A, Hughes P, Harris M et al. (2001)
Measurement of twitch transdiaphragmatic,
esophageal, and endotracheal tube pressure
with bilateral anterolateral magnetic phrenic
nerve stimulation in patients in the intensive
care unit. Crit Care Med 29, 1325-1331.

Book

Brodbelt DC, Flaherty D, Pettifer GR (2015)
Anesthetic Risk and Informed Consent. In: K.
A. Grimm et al,, eds. Veterinary Anesthesia
and Analgesia. 5th ed. John Wiley & Sons,
Ames, pp. 11-22.

You may download the csl file with the jour-
nal style, which you can use with most of the
citation management applications.

. Tables

Tables are numbered consecutively with Ar-
abic numerals, as cited in the text. All tables
should be mentioned in the manuscript. The
tables must be self-explanatory. Directly above
is supplied their number (e.g. Table 1) and a
title in lowercase letters. If there are explana-
tions that help the reader in understanding its
content, they should appear as footnotes and
marked with superscript symbols.

. Figures

Figures, graphs, diagrams, etc. are “figures”.
Figures are numbered with Arabic numerals
as cited in the text. Figures are submitted in
jpeg or tiff file format, with a resolution of at
least 300dpi. Figure legends should be provided
after tables. In each legend the source of the
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TIepLocOTEPES ePpapHoYES Slayeiplong avapopav.

7. Tlivakeg
Ot mivakeg aptOpovvial pe apafikovg aplOpovg e
OElpd ELPAVIOT)G TOVG OTO Kelpevo. Agv TipéTel va tepl-
AappavovTal mivakeg oL omoiot 8ev avadpépovTal péoa
070 Kupiwg Keipevo. Ot mivakeg mpémel va eivat autdvo-
HOL KoL EMAPK®G eTMECNYNHATIKOL, MGOTE VA LITOPOUV VA
dafactovv kat va artodidovv vonpa avelaptritmg Tou
KUPIWG KELLEVOU. XTO EMAVW® HEPOG GpEPOLY TOV aplOpod
toug (m.y. TTivakag 1) kat otn ovvéxela Tov Titho Toug
pe meCa ypappata. Epocov vmapyouv ene€nynoetg mov
BonBolv otnv katavdnomn Tou mivaka epdavitovtat wg
UTTOOTHELWOELG KAl oNpaivovTal e GUHPOAX G eKOETEG.

8. Eikoveg

O pwtoypadieg, o oXAHATA Kot Ta Sty pappaTa oviy-
KOLV OTIG «EIKOVEGY. Ot elkdveg aplBpovvTal pe apaft-
KOUG apLOpoG e Tr) oelpd eLPEVLIOTIC TOUG OTO KEIEVO.
Ol elkdveg mpémel var artooTENAOVTOL O€ HopPr] jpeg 1)
tiff kot ) avévor) toug va eivat tovhaytotov 300dpi. Ot
AelAVTEG TV EIKOVOV AVAPEPOVTAL HETAE TOUG TTIVOKEG.
e k&Be Aelavta Tpéel va avapEpeTaL ) TNYN TNG
EIKOVAG, EKTOG OV AUTH) TIPOEPYKETAL ATTO TO TIPOCWTILKO
apyelo Tov ovyypadEéwy.

Dappaka, Hovadeg HETPNOTG, CUVTOHOYPAPiEG

Ot pappareutikég ovoieg avadepovtal e Baon tn SpaoTikr
ovoia Toug Kot OXL HeE TNV EUTTOPLKT] ovopaoia Toug. Tnv
TPWTN popd 1oL epdpavilovTat oTo Keipevo akolovbel oe
mtapévBeon 1 eUITOPLKT) OVOHAG{X TOU OKEVATHUATOG TTOU
XpnotpomowBnke kat n eraipeio mapaokevng (EUTopIKN
EMWVULHIA 1) ovopacia TTpoldvTog, eTatpeia, TTOAN Kot Kpd-
106). H 8601, 1 0866 Xoprynong Kot n ouxvotnta Xopryn-
OT¢ TV OUCLMV TIOL XopnynHOnKav mpénet va tomofetodvTal
oe apévOeon péoa oto Keipevo. Ot povadeg pétpnong
TV Stddpopwv peyebwv akorovBoiv To Sebvég cbotnpa
(SI) (;u.x. mg kg-1). I tn xpnotpornoinon ormotacdnmote
OUVTOHOYPUPIAG, TIPETIEL TIPOTYOUHEVWG VoL EXEL XPTOLHO-
mtotnBel OAOYPAPWE TNV TIPOTN POPE TTOL TUVAVTATAL GTO
Kelfevo, KaTa Tnv onoia 1 cuvtopoypadia tormobeteital
péoa oe tapévBeon.

Kotd tnv vitofoin} SnAdvovTat T AP OVOHATH TV
ovyypadéwy, ot Tithot Toug, 1 StebBLVON NAEKTPOVIKNG
aMnloypadiag kat n 0¢on epyacsiag Toug, KaBwg Kot o
urtevBuvog alnhoypadiog. Metd tnv vitofolr) Tng, 1 ep-
yaoio dappavet évav AplBpd Avadopdag tou kowvortote{tal
otov urtevBuvo aAAnloypadiag, o 0TToi0g TOV XPNCLUOTIOLE]
o€ K&Be eMIKOV@VIA TOU e TO TTEPLOSIKA. ZTOUC GUYYPADEG
TIPETEL VA TEPAApBEVOVTaL HOVO OTOL CUHUETEIXAV OTN
oUAMANYN NG 18¢ag, oTo oxeSlaopod NG epyaciag, otny
EKTENEDT), 0TI CUANOYT) KAl TNV av&Avon Twv deSopévmv
Kat 0T ouyypadr.
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image must be stated, unless the authors hold
the copyright.

Drugs, units of measurement, and abbrevi-
ations

Drugs are referred with the name of their active
ingredient and not their commercial name. The
first time they appear in the text they are followed
by their generic name and manufacturer in brack-
ets (trade name or name of product, company,
city and state). Dose, route and frequency of
administration must be presented in brackets
in the text. Units should follow the international
system (SI) (e.g. mg kg-1). Any abbreviation used
should be spelled out the first time appeared in
the text followed by the abbreviation in brackets.

At submission, the authors’ full names, titles,
email addresses and affiliations, as well as the
corresponding author are entered. After submis-
sion, the manuscript is encoded with a Reference
Number which will be provided to the corre-
sponding author, who should use it in all future
contacts with the journal. The list of authors is
limited to those who contributed to the concept,
the design, the performance, the data collection
and analysis, and the writing.

All manuscripts submitted to the journal are re-
viewed by a minimum of two reviewers who are
experts on the field and are unaware of authors
names. To ensure blind reviewing, authors should
omit any details of their names or affiliations. Cor-
responding author is notified within a reasonable
period of time for the acceptance or rejection of
the manuscript. In case of disagreement between
the two reviewers, the manuscript will be sent to
a third reviewer. The final decisions is upon the
Editor. Manuscripts that pass the peer review
process are returned to the corresponding author.
Authors are expected to revise their manuscript
or/and respond to reviewers’ comments. The re-
vised manuscript and response to the reviewers’
comments should be resubmitted within four
weeks. Manuscripts accepted for publication
are forwarded by the Editor to a translator to be
translated in the second language of the jour-
nal. Accuracy of the translated text relies upon
the responsibility of the authors. The translated
manuscript will be sent for approval to the cor-
responding author and it should be returned
to the journal within two weeks. The two final
proofs, Greek and English, will be sent to the



O)eg ol epyaoieg mov vrroPallovTal yla dnpocievon oTo
TePLoSIKO KpivovTa ATt TOLAGKLOTOV S0 KPLTEG, OL OTTOl0L
elvat eldikol yla To Bépa emiotripoveg kat Sev yvwpilouvv ta
oVOHATA TWV oLYYpaAPEwV. [l TO OKOTIO 0L T, OL LYY pOL-
¢elg Tpémel vo Tapaelmouy aé To Kupiwg Keifievo oolo-
drjrote oTolyElo pITOpEl Vo aTOKAAUYEL TNV TIPOEAELOT) 1) Tt
ovopata Twv ouyypadéwy. Ot ovyypadeig eldomolodvTal
0€ EDAOYO XPOVIKO SIAOTNHA YLot TNV artoSoXT 1) amtoppuymn
G epyaociog yla dnpoaigvor. Ze mepintwon cofaprng Ot-
adpwviag petad Twv 00 KPLTWY, 1) epyacio Ao TENNETAL
yia kpiorn oe Tpito kptrr). H Tedikr) amddpoon mopapével on
A2, E¢pOoov amautolvTa TPOTIOTIO GELG 1) SLEVKPLVAOELS, 1)
epyooio podi [e TG TTopaTnPr)OELg TV KPLTOV EMOTPEPETAL
otov vrtebBuvo aAAnoypadiag. E¢ocov ol cuyypadeig
TPOTIOTIOCOLY TNV EPYACIA TOVG 1)/ KoL ATIOVTOOLV OTIG
TPATNPHOELS TV KPLTWVY, TNV eNavLITOBAANOLY o€ OL-
dotnpa teccdpuv efdopddwv. Epdoov n epyacia yivet
arrodekTr yla Snpocievon, amooTéAetatl and T A.X. o€
HeTaPpaoTn, Yl va TNy anodwael oTn devtepn YAwooa
ToU Teptodikov. Tnv evBUVN Yl To TENKO peTaPpaATHEVO
Kelpevo Tnv éxouv ol ovyypageig TngG epyaoiog. To keipevo
auTO aITOCTEAAETAL TIPOG £YKPLOT 0TOV LTTEDOLVO oAAN-
Aoypadiag, o 0To{og TIPETEL VoL TO ETIOTPEWEL e TIG TUXOV
dopbaoeig oe Sidotnpa Svo efdopddwy. Ta dvo Teikd
Kefpeva, EAANVIKO Kot oy YAKS, aItoG TEAAOVTAL OTOV LITED-
Buvo adAnloypadiag ard To Tuoypapeio TIPOKELHEVOL VA
Tipaypatornolioet Tov TeAtkd éleyxo. Metd 1o aTad1o autd
Sev grtpémetal Kapio alAayr) oto Keipevo. Avatura dev
StatiBevral, oM T TEMKE Kelpievar LeTd TOV TUTTOY PAPIKO
é\eyxo artootéAovtal otov uitebBuvo alknhoypadiag oe

nAektpovikn pop¢r (apxeio pdf).

Televraia tpomomoinon: 13 Anmpidiov 2021

Instructions for authors

corresponding author for the final corrections.
At this stage no changes are allowed in the text.
Reprints are not available, but a copy of the fi-
nal manuscript will be provided via email to the
corresponding author (pdf file).
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To YIKPOTEPO
Ktnviatpiko Epyactnplo

SNAP® Combo Plus FIV/ FelLV
OV KOOUO
U SNAP® Giardia
Ta avudpaothpia IDEXX SNAP divouv apeoes,
noAutipes kar a€iéniotes NANPOPOPIES yia TV Ka SNAP® Parvo

NS uyeias twv aocBevav oas.

SNAP® 4Dx® Plus

SNAP® cPL™

SNAP® fpL™

SNAP® Heartworm

SNAP® Leishmania

IDEXX Angio Detect™ Test

MNa nepioadtepes NANPOPOPIES ENIKOIVWVNCTTE JIE:
Petline AE. - Ktnviatpiké Tpnpa, tA.: 210-6069800,

mail:info@petline.gr, www.petline-vet.gr
N\
| =V o V o N

All ®TM marks are owned by IDEXX Laboratories, Inc. or its affiliates in the United States and/or other countries. H

The IDEXX Privacy Policy is available at idexx.com © 2014 IDEXX Laboratories. Inc. All rights reserved * 1405005-0514-EU L A B 0 R A T 0 R | E S



LRAUT
GRAIN FREE
VETERINARY DIET

brit-petfood.gr

/¥ BwtiBetar and
V. Ktnvidtpoug

RECOVERY

EKTENAS

Amoxheioneos Avmnpdawmoc EdSac
fytag Bapaoxeuag TR, Xahawdp 15232,
(#30] 210 6854 300, infoktenasgroup g, Kenasgroup.gr



To No 1 nepihaipio o€

MMWANCEI OTOV KOGHO!

idacloprid TO%Iﬂumethrm 4, 5% polymer ma
I'imual ﬁeld‘studlesdn Eurbd! arasil

me i Twv Tou
npoiovroc.fotoTikn kai ocoTkn cuvBeon:Eva mepihaio Twv 38 cm
(12,5 g) mepiéxer imidacloprid 1,25 g kat flumethrin 0,56 g w¢ SpacTikég
OUiEC DApHAKOTEXVIKN HOPPRTKPI, GOopo mepaiptio Eidn {ewv: [dTec,
oKkolol (< 8 kg).@epameutikég evbei€eic. MaTec: Ma T Bepaneia kal Ty
npoANYN G Mapacttwong ané YeAoug (Ctenocephalides felis) yia 7 pe
8 rvec, MPoCTATEGE To pEGO TEPIBAMOV ToU {WoU EVAVTIA oTNY aVATTTUEN
TWV MPOVULPIKGV aTadiwy Twv YOMWY yia 10 eBopadec. To Seresto unopet
va 10l W EPOG piag fic zpaneiag yia Tov éNeyxo TG
ANepyikic ané WoMoug Aeppatindac (AWA). Ekvhot: o T Bepaneia Kat
v mpahnYn e an6 YuMoug (C idles felis, C. canis)
Yia 7 pie 8 prive. Mpootatetel 1o Gpeco mepiBaNov Tou {bou evévtia oty
QUATTTUEN TWV TIPOVURPIK&Y TTadiwy Twv YUMWY yia 8 prvee. To Seresto
uropei va ypnotponondei wg péPog piag otpatnyikii Bepantiag yia tov
£heyxo TG AMepyIkriG and WiNoug Aeppiaritidag (AWA). To mpoidv napéxet
éppieon mpootaoia evdvria o perddoon Twv naBoyovw Babesia canis
vogeli ka1 Ehrlichia canis ané Tov kp:
EGVOVTAG €101 Tov KivBUVo TG TPOmAowong Tou okGAou Kat g

‘and M"spot:on formulatlons of
st Rhipi cephalus sanguineus

|To Sérésto,

£phixiwong Tov okuAo yia 7 privecMeiwon Tov kvSGvou pehuveng amo
Leishmarnia infantum o petadidetar ané EABOTSHOUG (OKVIMEQ) Yia €W
Kat 8 privecia T Bepaneia Mapacitwong ané GBEIpE pe CTOHATIKG HopIa
paonTkos Tomou (Trichodectes canis). AveevBeigeic:Na pnv epapyéletar o

aﬁ% Kat' Gld?ww&tmd ﬂ&lv&l z#noplxcl Oruara tre Elal
i fh TWV Buyatpikwy TG. To Bayer Kat 0 0Taupdc tng Bayer givat spnopmd Hi
% onpara g Bayer. ©2021 Elanco kat ot Ouyutplkacmc. al

PM-GR-20-0059 ./

TIEPUTTRIOELC, 1) TPOOWPIVIY AQAIPETN TOU MEPINGIIO HTTOPE va TPOTadE,
HEXPL V. EEQPAVIOTOY T OUMTTOHATASE TION) OMGVIES TEPUTIOEI

Seresto

Bikn apéowc TP and T xprion. ZeTuNiEre To mephaijio kat BeBaiwBeite
8ev UMdpxoLV KaBGNoU UMONElpHaTa M6 Toug TAACTIKoUG UTOBOXEIS HEaa

OTOUG OKUNOUG Kal OF OTIAVIEG OTIG YATEC, P onwe
iua, @heypovr, élepa, ¢c AMOIOELS ia pmopei

yatdkia nhiiag wv 10 Na pnv egapuélera
at routéia nhiiag p6Tepn; T 7 eBSoudduvNa i ypnooToLEital o

mepimTwon unepeualobnaiaG oTa SpaTIKG oVOTATIKG 1 GF

va G Kall O€ QUTA Ta
n_agaipeon Tou T\‘Epl)\mplouZE OTAVIEG TIEPUTTWOEIS OTOUC OKUAOUG,

onwe amim, onaopoi Kal TPOHOG MMopEl va

ané ta éxSoya. evépyeieg Kat 6 €

OMAVEC MEPITIWOELS, TG TIPUTEG NUEPES UETA TV E9apiioYr, opei va
™me 4 mou pmopei va

KPUWILLO, KPAUYEC, UMEPKIVT 6 YAeiio kat /1)

TPIXWHATOS 1 E0CIHO OTO oNpiEio epapHoyfic of (wa mou Sev éxouv

ouvnBioel va gopovy mepikaipa. EMOETIKGTITE, ETd TV papuoy Tou

1o ov. Ee autéta ouvioTdal agaipeon Tou mepiaijou.
Eniong, 0ToUG OKUAOUG Kl OTIG YTEG, OE OTIGVIEG TIEPUTTIOELS MTIOPE! apxIKG
Ve GupBOGV e Kal TapoBIKEC avTISpaTELS, OMe Katdehyn, akhay oty
TipGoANYN TPOWric, GIENOPPOIC, EHETOC Kat SIdppOId. OMwG CUBAIVEL Kat e
é@\a mpoidvTa Mo EpapHO(oVTal TOTIKE, UMOPE Va EugAVTE! AMNEQYIK)

P ——— 0 nepihaiptio yopw ané To Aaié Tou {hou,
XWPIC VA To £QapUOCETE TOND GQIKTA (EVBEIKTIKG, Ba fTav KakS va UTTpyel
anéotaon 2 Saktulwy avdpesa oto mepaipio kat To Aapd). TpaBrEte o
TePIooEUOV TEPINGMIO SIAMESOU TG MOPTING Kalt KOYTE KABE EMMEOV HiKOG
10 UMepPaivel Ta 2 cm.To TIEPIAGIIO TIPEMEL v POPIETAI GUVEXWS il TNV
TEpioBo MPOGTAsIag TwWV 8 HNVEV KAl Va agaipEital ENrta and Ty nepiodo
Bepaneiac. Na eAéyyetal TieplodIka Kat va IpocapuéleTal 6woTd, edv eivat
anapaito, 1laitepa dTav Ta yatdkia/ KoutaBia BpioKovTal oTnY Miepiodo
avéTTuEn. AuTo To nepiAaijio ival oYeBiaoyEvo va B1aBETEl Eva pyaVIouo

€€ enagnc o lwa Kat Tpémog

KoAdpou, éxet avagepBei o IOA OIAVIEG NEPTTQGELG, E 6 t0
Tepikclo £XE1 EGAPYOOTE OWTTE. AVIIBPACEIG, GG KNGOS, EpUBNUa
Kal anhela Jnopei va oTo onpeio

AUTEG £ouV ava@epBei WG OTIAVIEG Yia TOUG OKUAOUG Kal  aoUVABELS Yid T
VATEC Kal OUVI B UTOXWPOUY ECQ OE 1 (e 2 EBSOABES, S& HEHOVWHEVES

Xprion. Eva nepihaio ava (o epappsletal yopw
a6 Ao, Te YATES Kal MIKPBOWHOUS OKGAOUG 0wHaTikod Bapous éwe 8 kg
£QapuOTeTal éval MEPIAGHIO rikoug 38 cm.ZE OKUMOUG CWHATKOD BAPOUC
Gvw Twv 8 kg egappoleTar éva mepiaiiio yia okbAoug > 8 kg prikoug 70 cm.
Tia EEWTEPIKT XPrION HOVO. AQQIPEOTE TO MEPIAGILIO TG TNV TIPOOTATETIKT

. TV MoN) OTIGVa TEPITTWON Tou pid YATa F oty
EEQIPETIKG OMIAVIQ IEPITTWON TTOU évag OKUAOG TaIBEUTEi, ) Svapn Tou
610U ToU {OU Eival CUVIIBWG APKETH, WOTE Va XaAAPWOEL To TEPIHIO Kat
va enparel n ypriyopn aneNeuBépwon Tou.

1 aVaQOPA TIApAMGVY Kal GVEMBGNTWY EVEpYEIDY
napakalospe kahéote 211 4041 436




» ENAOMNAPAZITOKTONA ZKEYAZMATA lNA ZKYAOYZ &IATEXZ

TAFARM
(ZTOMATI KH MAZTA A KOYTABIA, MIKPOEQMOYZ TKYAOYZ & FATAKIA)

Pyrantel

M Pyrantel Tafarm DOG pyrantel embonate 2,29/100g

To Pyrantel Tafarm DOG eivat éva KaAWG avekTd eUpE0g pAoNATOG
avBeAuvoiko To oroio evdeikvutal yia Tov EAeyX0 kal m Bepareia
TAPACLTWOEWY, TIOU ogehovTal 0g TIapAatta ToU YAoTPEVIEPIKOU
OWArva Tou OKUAOU, OMwg:

> Toxocara canis

» Toxascaris leonina

> Ancylostoma caninum
> Uncinaria stenocephala
> Physaloptera spp.

B Pyrantel Tafarm CAT pyrantel embonate 9,39/100g

To Pyrantel Tafarm CAT eivat €va kah®g avekto eupgog paopatog
avBeAvBiko To omoio evdeikvutal yia Tov EAeyx0 Kal T Bepareia
TIAPAOLTWOEWY, TIOU 0PEihovTal 0€ TIapGoLTa TOU YAOTPEVIEPIKOU
OWAfva mg ydrag, onwg:

» Toxocara cati

» Toxascaris leonina

» Ancylostoma tubaeforme

» Uncinaria stenocephala

Prazincox

EvOonapaoiToKTovo - Aiokia yia okUAous & YATeS

Praziquantel 50mg & Fenbendazol 500mg

Awokia ywa xopriynon areubeiag and 1o otéua ) o€ avauen pe mv tpoon.
@ MV QVTIHETWTILON MIKTWY TIPOOROAWY ard KEOTOELDN) OKOUATKLA.

= Na un xopnyettat o€ €ykuoug akUAoug mpwv v 40n nuépa mg Kuopopiag

mm_ = Na un xopnyeitat o€ €yKUeS YAteg
= Na pn xpnotdorotettal og {wa mou Tpoopifovtal

EvSonapaaITontove yia avBp@rivn Katavahwon
yio ORUhoUS K yATES

;-—E
N
120 Aioxia

TAFARM E.N.E. XpioTiavoundlews 108, 11146 Tahdrar, Tnh. 210 2137600, Fax 210 2928174, e-mail: info@tafarm.gr
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NEO NMPOION CC CARDIOCARE \%/
NMPOXTATEYEI THN KAPAIA TOYZ
ANO TA APXIKA ITAAIA veremaRy

NUTRITION

Zag napouctddoupe tn véa KAwviki diatta

PURINA® PRO PLAN® VETERINARY DIETS CC Cardiocare™.

‘Eva peiypa OpENTIKOV CUCTATIK®WY TTOU UTIooTnpigEl
v Kapdlakn Aettoupyia tou okUAou.

A

EEPURINA]|

PRO PLAN

VETERINARY DIETS

BEFURTAT

PURINA



Improve
Internation

GENERAL PRACTITIONER CERT

* GPCert Exotic Animal Practice DL - July 2021
* GPCert SAM DL - September 2021 3
* GPCert FELP DL - September 2021

* GPCert Ophthalmology DL - September 2021
* GPCert SAS - Part 2: Orthopaedics and Neurosurgery - February 2022
* GPCert Ultrasound - February 2022

GENERAL PRACTITIONER ADVANCED CERTIFICATES

* AdvCert Small Animal Soft Tissue Surgery - March 2022
* AdvCert Small Animal Ultrasound - September 2022

Accredited by:

iImproveinternational.com/cy
info.cy@improveinternational.com | +30 2311 181431

In Parnership with ISVPS | © Copyright 2021 Improve International Ltd.
All commercial copying or reproduction constitutes an infringement of copyright and is prohibited.

Harper Adams
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