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ApBpo Xovtaéng

AvaioOnoia Tov pikpov {oov:
Ta mape (apkeTd) KaAd;

"Exouie TIpoxwprioeL apKeTa 0TV avaloOnoia Twv fkpov
{Owv 6T Kottape 0To TapeABoV Tig emavalapPavdpeveg
X0opnynoetg PapPrrovpk®v yia tn Statrpnon g avatodn-
olog akopn Kat yx avalctnoieg pakpag dioprelag 1 Tig
(emmavohapPavopeveg) epdrmal evSopvikég eyx0oelg ouvoL-
aopo Evhalivng/ketapivng yia va eritevyBei fpaxeiag pe
evilapeong Sidpketag avalobnaoia. Zipepa otnv Evporm, n
avaloBnoia oo laTpeio pikpwv {Hwv ephappavel Kupiwg
nipoavatoON Tk aywyn (mbavov evSopuikd), akolovBov-
HeVT oIt ATTAOUG GLVOLAGHOVG eVAG 1) dVO evOOPAePimg
XOPNYOUHEVWV PAPUAK®V Kot KaTdTy Slatripnon tng
avaloOnaoiog e éva eloTvevoTikd avatodnTiko (oxedov
QTTOKAELOTIKA IGOPAOUPAVLIO). AVTO «TIPOEKLYE» O€ HLX
Xpovikn 1epiodo (ow¢ Kat TPLHV SEKAETIOV KAl AIToTeNEL
peiCova poodo.

‘Etol, pmopotpe kabicovpe avamauTiK& Kal v arto-
Aavooupe Tn B¢ TwV EMTEVYHATOV HOG 1) HITOPODVHE VX
€PELVI|COUHE TIC SLAPOPETIKEG ATTOWELG [LE TIG OTTOLEC AVTT
n e€eMEn popei va tomoBetnBei oto mhaicto twv e€ng
dedopévav:

‘Eva mpoto mAaioto pUimopel va artoteNécel ) GUVOAIKT
e€EMEN TOL POAOL TV {OWV CLVTPOPLEG OTNV avBp®TILYY
Kowvwvia. Ot GKOAOL KAl Ot YATEG KAT& TN SLApKeLa avTng
NG XPOVIKNG TIEPLOSOU €XOLV €LY TEL ATTO TO VX ETITENOVV
OVLYKEKPLHEVEG AELTOVPYIES, YIX TTAPAOELYHA VoL XPT)OLHLO-
oloUVTAL WG OKVAOL GUAAKEG O€ [Lot PApHo 1] HLX YATA
G dappog va Statnpei Tov mMANBLOHS TwV TOVTIKGY LTTO
é\eyxo, 01O va eivat HéNn TN otkoyévelag. H vmokeipevn
KOWVOVIKT) oAAotyn] efvot apKeTd onpavTIK, OTwg eival
KOt Ol KTTAULTAOELG YL VYNAOTEPOU EMUTESOV KTNVIATPIKT
¢povtida. To (Ko NG Ppdppag mov enttehoboe i aAn
Aettovpyia eixe TOAD XapnAn onpaocia to iSto kat oe Tepi-
TITWOT) VOGOUL O€ AIoLo{a TTOAGV LA TPIKGOV SUVATOTATOV, TO
aropdkpuvay apeoa (eATTi{o ToLAGKLOTOV e un fdvavon
evBavaocia) Kal To iowg avtikablotovoav. Zipepa, avtoL
TOU TUTIOV TO KOWVWVIKO KABETTAOG ONO KAl TIEPLOTOTEPO

Editorial

Small Animal Anaesthesia:
Are we doing good (enough)?

We have come a long way in small animal an-
aesthesia when we look back at repetitive ad-
ministrations of barbiturates for maintenance
of anaesthesia even for longer anaesthetics or
xylazine and ketamine (repetitive) bolus injections
intramuscularly to produce short to intermedi-
ate duration anaesthesia. Today, European small
animal practice consists mostly of an anaesthetic
premedication (maybe intramuscularly), followed
by simple combinations of one or two intrave-
nously administered drugs and then maintenance
of the anaesthetic state with an inhalant anaes-
thetic agent (almost exclusively isoflurane). This
“happened” in a period of time of maybe three
decades and constitutes a major advancement.
So, we can lean back and enjoy the view of our
achievements or we look into the different aspects
that this development may be put in context with:
A first context maybe the overall development
of small animals’ role in human society. Dogs and
cats during this period have evolved from fulfilling
specific functions, for example being used as a
guard dog on a farm or a farm cat keeping the
mouse population under control, to being family
members. The societal change that is underlying
is very profound as is the requirement for a higher
veterinary care level. The simple function farm
animal had a very low individual importance
and when sick in absence of many medical
possibilities, was quickly disposed of (hopefully at
least humanely euthanized) and maybe replaced.
Today, this type societal standing is more and
more discredited. Small animals are companions,
even family members and the families in our
societies often seek maximum possible level of
care. They, however, sometimes have difficulties

Hellenic Journal of Companion Animal Medicine « Volume 9 « Issue 1+ 2020
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ApBpo Zuvtaéng

analovertat. Ta pikpd (wa elvat oOvTpodol, akdpn Kal
HENN TG OLKOYEVELXG KOL OL OLKOYEVELEG OTIG KOLVWVIES HAG
ovxvd avalntobv 1o péytoto Suvato eninedo Gppovtidac.
Qo1600, 0plopéves popég uTtdpxov Suokohies va fpeBovv
KTNV{XTPOL O€ ETOHOTNTA YL TETOLOV €IGOVG EVTATIKN KAl
vynov emiédov ppovtida. Ze éva Mo SpaaTio, lowg
TIPOKANTLKO TPOTIO €KPPACT)G KATH CUVETTELX TIPOKVTITEL
1 EPATNOTN OV ELEIG WG TIAPOXOL KTNVIATPIKAG ppovTidag
aKopn TANPOUVHE 1} OXL TO KOWVWVIKO pHag Kabdnkov. ZTig
TEPLOCOTEPEG TIEPUTTWOELG, TILOTEVW, 1) EPWTNOT UTTOPEL
va artavtnOel pe éva «va.

‘Eva 8evtepo mhaioto eivat ) cuvoliki laTpikn ¢ppovTido
yior T pkpé {oa: pe SeSopévo Tov aplipd Twv eyyevavy,
EPYAOTNPLAKAOV KOl ATEIKOVIGTIKOV Sy vwoTikev Suva-
TOTHT®V KAL TV TOTIWV KAt TOL aptOoD TwV eNUTAEYHEV QY
XELPOLPYLKGOV ETMEUPATEWY, (ITOPOVE VO TTOVYE: 1) KTNVL-
atpikn emoTipn éxet ektofevtel oe vYNAdTaTO eminedSo
¢ppovTidoag, ToL TANGLALEL UTO TNG LATPLKTG TOV avOpmTTOU.
O mAnBuopds Twv (wwv ouvTpPodLag €xet avEndel oe nhikia
KOl OTHEPQ TIAPEXOVHE PpPOVTION O€ TIEPLOTOTEPA NALKLD-
péva foa kot aoBeveig e cuVLTIAPXOVTA VOOTHATH KTTO
moté allote. Karoleg el81kOTNTEG, WGTO0O, £XOUV [eivel
0w KAl HeTAED TV TILO TPAYIKWV KATAGTACEWV PpioKeTal
n avateOnoia kot avokynoio.

Tavtoxpova, n yvoon kat ) e€eldikevon oTny KTnvia-
TpIKn avatoOnaio kot avekynoio éxovv avEndei molv. Ot
EAANVEG KTNVIATPOL HTAV Kot VAL TNV TIPAOTI YPOHHT
TETOLWV TIAYKOOpIwV e€elifewv. O kabnyntig Anpntpng
PamtémovAog Tov AplototeAeiov Iavemiotnpiov @ecooho-
VIKNG NTav évag aIto TouG TPWTOLGS Y VWO TOUG T YKOOHIWG
KTNVIATpoUuG avaltotnolohdyouvg atnv Evpomn kat éxet
enevUoEL ateleiwTeg TTPOOTIADELES YLO VA TIPOETOLHATEL TO
OpOHO Yo pia aioparéaTepn) Kot KAAUTEPT avaloOnaoia kat
TIAPOXT ETTAPKOVG avakynoiog ota {wa cUVTPOPLEG 0TV
EMG&Sa kat Tov kdopo. Ot ouvaderdoi Tov kat dtéddoxoi
Tou Paditouv kat epyaovTat pog tnv Sl katevOuvon.

Avotuxwe, n yarida eivat opBdvorytn peta € Tov vYn-
o0 emuméSov avaloBnTIKNG Kot avalynTIKng $ppovTidog
TIOU TTapéxeTaL aTTO EKTTASEVEVOLG avaLoBNGLoAdYOoUG Kl
TOU {€ooL emTéSou avatoOnNTIKrg ppovTidag oTnv KAVIKD
1pa€n. O KAVIKOG KTNVIATPOG 0TI UEPEG HaG PpioKeTal o€
Eva KAAoOIKO SIANHUQ, TNV TTapoxT) TNG KaAbTePN S Suvar-
TS GPOVTIONG aTTd TN piot TAELPA Kol TIG AVUTTEPPANTEG
TEPUTAOKOTNTEG TV e€ENEEMV OAWV TWV EISIKOTATWV ATTO
NV GAAN mAevpd. Katd tnv atttoAdynon tov AploTtoTtérn
o1 «Pntopikn», 0 SlaXwplopog LETAED TV TPLOV KATN-
yoplwv tov'HBouvg (Opdvnon, Apetr) kat Ebvola), odnyovv
oe TTAGVN. AKpLP®G auTo To aioONpa TNG ACLVETELAG, TNG
QVETTAPKOVG TIAPOXT|G LTTNPECIOV, TIEPLYPAPETAL KTTO TIG
amavtroelg otnv Epevva yiax to Krnviatpikd Endyyepa
otnv Evponn tov Evpwnaikod ZvAloyov Kinvidtpwv
(Federation of Veterinarians of Europe) (FVE 2018). E€fvta
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finding us veterinarians prepared for such intense
and high-quality level of care. In a more drastic,
maybe provocative wording consequently the
question arises on whether or not we veterinary
care givers are still in fulfilment of our societal
task. In most cases, I believe, the question can
be answered with a “yes”.

A second context is the overall medical care
for small animals: Given the amount of internistic,
laboratory and imaging diagnostic capabilities and
the types and numbers of complicated surgeries,
we can say: Veterinary medicine has catapulted
itself to a high level of care that is close to that
of human medicine. The companion animal
population has grown much older and today
we treat more geriatric animals and multimorbid
patients than ever before. Some specialty areas,
however, are lagging behind and among the more
tragic situations are those of anaesthesia and
analgesia.

At the same time, knowledge and expertise in
veterinary anaesthesia and analgesia has increased
much. Greek veterinarians were and are at the
forefront of such global developments. Professor
Dimitris Raptopoulos of Aristotle University of
Thessaloniki was one of the earlier world-widely
renowned veterinary anaesthesiologists in Europe
and has invested endless efforts to pave the road
for a safer and better anaesthesia and provision of
good analgesia to companion animals in Greece
and the world. His colleagues and successors walk
and work in the same direction.

Unfortunately, the scissors are wide open
between the high-level anaesthesia and analgesia
care provided by trained anaesthetists to the
average level of anaesthesia care in practice.
The veterinary practitioner today finds her-/
himself in a classical dilemma when wanting to
provide the best possible care on the one hand
and being overwhelmed by the complexity of
developments of all specialties on the other hand.
Along the reasoning of Aristotle’s “Rhetorics’,
the discrepancy between the three categories
of Ethos (Phronesis, Arete and Eunoia) leads
to fallacy of the argument. Exactly that feeling
of discrepancy, of insufficient prestation, is
described by the answers to the FVE’s Survey of
the Veterinary Profession in Europe (Federation of
Veterinarians of Europe) (FVE, 2018). Sixty-three
percent of veterinarians in Europe feel that they
are regarded very poorly, poorly or at maximum
neutrally by society, but 73% of veterinarians



Tpla TOIG EKATO TWV KTNVIATPWV 0TV Evpwmn viwBouv
OTL 1] KOlVeVia TOUG aVTIHETWTTI(EL apKETA ATAEIOTIKG,
analwTkd i 0NV KAADTEPN TEPIMTWOT 0LSETEPA, AANK
73% Samavouv aro 30 ¢wg 70 wpeg (Hécog 6pog 40), avd
étog oe ovvexn exmaidevon (mépav tn¢ e€eldikevong) Kat
TIPAKTIKA OAOL OL KTNVIATPOL EpYAlOVTAL TIEPLOTOTEPESG WPEG
a6 ) ovppaot toug (FVE 2018). H Sixotopnon autr pe-
T €0 TNG TAPOXNG OAWV TWV KTNVIXTPLK®V UTTNPECLOV KTTO
éva KTnviatpo/oe éva laTpeio Kal TnG apoyn¢ oe eninedo
eldikotnTag Ba 0dnynoet oe kKatappevon. Eivat yeyovdg ot
o€ [ Xpovikn Tepiodo TPV eTOV 26% TV KTNVIATPOV
otnv Evpomn Biovouy katdOAyn, urepKOmon, CWUATIKN
1) ouvaoOnpatikn e€avrinon (FVE 2018). Evag ané toug
TOEIG TIOU KATASEKVOOUV TIG SUOKOA{EG TTOU oV TIHE TwTTICEL
onpepa o k&Be KTnviaTpog, eivat n avendpketa oe e€ehiCelg
otV avatoBnoia kat TNV avalynoia kot Ta emakorovda
TIPOPAN LT TTOU TIPOKVITTOLV.

ITolot gival ot Adyot;

H avaioOnoia eivat pia «unnpeoia oe Hatpo Kouti»: epop-
Holetat «rtiow» 0To aTpeio, xwpig TNV Tapovoia Tov Knde-
Hovar/18tokTATN Tow {wou (Kuping yiot kaovg Adyoug). To
arotéleopa NG avatoOnoiog dev eivat evkoho va peTpnOel
Kat givat akopn SuokoloTepo va tapovataotel. ANeG
UTINPECIEG, OTIWG 1 IKOVOTN T VOL TTXPEXOVTAL OTTELKOVIOTL-
KE€G eCETAOELG 1) XELPOUPYIKEG TEXVIKEG PaivOVTAL, HE Ll
TIPWTN HATLA, T1L0 €VKONO Vo e€nynBovv (kat va TwAnBoov).
Ot 18loktnTEC/KNdEOVES TWV {DWV Kot KATd CUVETELX
1 Kowvovia yevikdtepa yvwpilovv erdxioTa yloo TnV erti-
dpaon g avaloOnoiag otn cuvolikn ékPaon (Bepareia)
piog abnonge. Xtov «é€w kdopo» To {wo vIToPdANeTAL OF
avatoBnoia kat emavépyetat and avtn -1 Kat oxt. Qoto-
00, TIapapével dyvwoTto Kal Sev yivetal avadopd oTo Tl
peoohapel. H avauoOntikn -1} oTny mpoy LaTikOTnTA KAAD-
Tepa: SteyxelpnTikn- OvnopdtnTa eivat n Hovn «eOKoAn»
TapApeTpog va pHeTpnOe.

2TV TPAYHATIKOTNTA, Ol OTATIOTIKEG OXETIKEG HE TNV
avatoBnTikn OvnolpoTnTa SelXvouV eVTUTWOLaKOUE apt-
povg. H perétn CEPSAF meplapPave mepimov 100.000
okOAoLG Kat 80.000 yarteg. Tar avnouxnTikd Tocootd Bvnaot-
potnTog etvan 0,17%, 0,24% Ko 1,39% avaicOntikoi Bdvartol
OTOVG OKVAOUG, TIG YATEG Kot TOUG KOVIKAOU, avTioToLya
(Brodbelt et al. 2008). H perétn avtr éytve oto Hvopévo
Baoi)eto. ANAec, pUikpOTepeG peAéTeg 0TV NielpwTikr) Ev-
pa1tn Sebxvouv akopa LYNAGTEPA TTOGOGTA VN OLHOTNTAC.
Mia avadpopikr peéTn KodpTnG Tov 2012 oL avéAvE
3.546 Bavatoug {Hwv cuvTpodldg oe atpeio (Bille et al.
2012), ¢dei€e axdua xelpdtepoug aplBpons: To CUVOALKO
000G TO avatoONTIKrG OvNodTNTAG OKOA®V KL YOTOV
éptave 10 1,35% (petémerta amoTun®wOnKe oo pio GAAN
pelétn oto 1,29%) (Gil & Redondo 2013). Qotdoo, dtav
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spend between 30-70 hours (average 40) per
year on continuing education (specialization not
included) and virtually all vets work more hours
than contracted (FVE, 2018). This dichotomy
between providing all veterinary services by
one veterinarian/in one practice and providing
them at specialist level must lead to collapse. In
fact, 26% of veterinarians in Europe experienced
depression, burn-outs, exhaustion or compassion
fatigue over a three-year period (FVE, 2018).
One of the areas that demonstrate the difficulties
that each veterinarian today is facing, is the lack
of sufficient development in anaesthesia and
analgesia and the resulting problems.

What are the reasons?

Anaesthesia is a “black-box-service”: It happens
in the back of a practice, with no animal keeper/
owner present (mostly for good reasons). The
outcomes of anaesthesia are not easy to measure
and even more difficult to demonstrate. Other
services, such as the ability to provide imaging or
surgical techniques seem, at first glance, easier to
communicate (and sell). Animal owners/keepers
and consequently the society in general are less
aware of the impact onto overall outcome (heal-
ing) in a disease state. To the “outside world” the
animal goes into anaesthesia and comes out of it
-or not. But what happens in between remains
unknown and uncommunicated. Anaesthetic
-actually better: intra-operative- mortality is the
only “easy” parameter to measure.

Effectively, anaesthetic related mortality
statistics represent impressive numbers. The
CEPSAF study included ca. 100,000 dogs and
80,000 cats. The alarming mortality rates are
0.17%, 0.24% and 1.39% of fatalities among dog,
cat and rabbit anaesthetics overall, respectively
(Brodbelt et al. 2008). This study was performed
in the United Kingdom. Other, smaller, studies
on the European mainland show even higher
mortality risks. A 2012 published cohort study
that analysed quite practice-oriented 3,546 small
animal mortalities retrospectively (Bille et al.
2012), showed even worse numbers: the overall
dog and cat anaesthesia-related mortality was
1.35% (later mirrored by another study at 1.29%)
(Gil & Redondo 2013). However, when analysed
more in detail, mortality of healthy dogs and cats
in anaesthesia (ASA 1 & 2) was low at 0.12%, but
when looking at diseased animals the results are
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avaAOnKe TIEpAITEP® AETITOUEPMG, 1 BVNOLHOTNTA TwWV
UYLOV OKOAWV Kal yaTev oTny avaioOnoio (ASA 1 & 2)
frav xapunAn oto 0,12%, avtiBeta oty StepevvnOnkay Ta
aoBevr) {wa ta amoteéopata eivat arA& TPOHAKTIKA: 2,9%,
7,58% ot 17,33% o€ aoBeveig ASA 3, 4 kat 5, avtiotolxa.

[Tiotebw 611 VKON cupmepavoLpe 6Tt AEN Tax Ttéipie
apKeT& KaA&. Q20T1600, 1 OvnotndnTa, d1ws Kat va tnv
doUe, elvat pa pn armodekTr) emumAoKr) TnG avaloOnaiog
KAl 0 HOVOG ATTOSEKTOG GTOXOG TOU ETTAY YEAUATOG oG O
TIpETEL VA elval HndeVIK& TT0c0oTA avaloOnTikng Bvnotuo-
TNTAG -TTAPA TO OTLEVAL TIPOPaVHS AdUVATOV VL GPTAGOVHE
T0 0TOXO QUTO OTO KOVTLVO HEANOV.

Av e€etaooue emumhokég TG avatoOnoiog pe Atydtepo
Spapatiki TeAKN €KBaoT, TX OTATIOTIKA EiVaLL TTLO AoAPT).
Avt6 vnoBétoupe OTL LoKVEL SLOTL oL TTEPLOGATEPEG ATTO TIG
EMUTAOKEG AUTEG eV TAUTOTIOLODVTAL OVTE AVAPEPOVTAL.
QoT1600 0TI Aiyeg HENETEG TTOV EKTIHOVV TI) OCUXVOTNTA
EHPAVIONC TOUG, AUTH KUHAIVETOL TTOCOOTIAUX OTIG UYNAEG
dexddeg. H umdtaon amotelel Tnv mio ouyvr) dleyxetpnTikn
emuthokn (Mazzaferro & Wagner 2001, Kronen 2007).
Mropei va €xet 0oPapeg apvnTiKéG eTIOPACELG OTN HETE-
el eEEMEN OPYAVIKGDV SUOAELTOUPYLOV GTOV EYKEGANO,
v kapdid Kat Toug veppoug. Ta va dtayvwoTel, ival
anapaitnTog eE0MAOUOG Yl kP& (oo - YnAdnorn Tov
opuypo0 elval avemapknig. H vrdétaon pmopel va eivaut
SVOKOAN VA aVTIHETWTTLOTEL KAl 1 TTaXpovsiar eKTTALSEVE-
VoL avatoOnaloAdYou HITOpEl VA HELDTEL T CLXVOTNTA
EUPAVIONG KOl TIG ETITTTOOELG.

H vmoBeppia eivar pia akdun enurhokr) mov dev eival
KaBohov aBca. Me Paon pior HEAETN) OTIG KTNVIXTPLKEG
KAWIKEG NG EABetiag n ouxvotnTa eldpdviong ¢ptdavel to
93,4% (Kronen 2007, adnpocievta Sedopéva) kat guvi-
oTatal og mavw arnod 1-2 °C peiwon otn Beppokpacia tov
OOUATOG OLYKPLTIKG e Ta emineda Oeppokpaciog mpv
v avatoOnoia. Eve 8ev éxouvpe EexdBapa dedopéva yla
TO paKpoTpdBeTO AVTIKTUTIO WG TIPOG TN SLEYXELPNTIKN
vrtoBeppio 0T {OA CLVTPOPLEG, WGTOCO LK CUYKPLOT) HE
Tov avBpwIto wg Tapdpolo eldog wg Tpog TN Beppopvd-
{ion aivetal emapkng. AvENHEVO HETEYXELPNTIKO dYXOG,
kaBuotepnuévn emovAwaon, Tpocwptvr) vrtodia, avEnpévn
oLXVOTNTA EMUOAVVOEWY, TPUTAACLACHOG TV KAPSIAKOV
Bavdtwv, TapateTapévn avavnyn ano v avalcOnoio
Kot SXTapaxEG MNKTIKOTNTAG efval HOVo Aiyeg amd Tig
COPaPEG APVNTIKEG CUVETIELEG TIOV TIPOKAAOVVTAL &TTO TNV
vrtoBeppio kat eival yvwotég edw Kat TOAD Kalpo (Sessler
2001). H 8idyvwon tng vroBeppioag eivat moAd e0KoAn
yla va Yivel, @oToo0 1 mpoAnyn Kat 1 Oepareio pmopet
va eivat Svokolec. Kat edw emiong, évag ekmatdeupévog
avaloBnotohdyog propel va povel Xpriotpog.

Mia emimhokn pe loxvpn emidpact otny evlwio eivot
QLTI TOU TEPLEYXELPNTIKOV TTOVOL, O OTT0{0G aTTd HOVOG

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

simply frightening: 2.9%, 7.58% and 17.33% in
ASA 3-, 4- and 5-patients, respectively.

I think coming to the conclusion that we are
NOT doing good enough is simple. Mortality,
however we look at it, is an impossible-to-
accept complication of anaesthesia and the
only acceptable goal of our profession must be
a zero percent anaesthesia mortality -despite an
apparent impossibility to reach this goal in the
foreseeable future.

If we look at less dramatic outcomes of
anaesthesia complications, the statistics are less
clear. This is assumingly so because most of such
complications are not detected or not reported.
However, in the few studies that estimate their
incidences, they lay in the higher tens of percent.
Hypotension is the most common intraoperative
complication (Mazzaferro & Wagner 2001, Kronen
2007). It may have profound negative implications
on later development of organ dysfunctions in
brain, heart and kidneys. To diagnose it, we need
specific small animal equipment -pulse palpation
is insufficient. Hypotension may be tough to treat,
and the presence of a trained anaesthetist may
well decrease its incidence and impact.

Hypothermia is another complication that
is not at all innocuous. According to a survey
in Swiss veterinary practices the incidence is
93.4% (Kronen 2007, unpublished data) and
consists of more than 1-2 °C decrease in body
temperature in comparison to before-anaesthesia
levels. While we have no clear data on long-
term outcome of intraoperative hypothermia in
companion animals, a comparison to humans
as a thermoregulatory similar species seems
adequate. Increased post-operative stress,
slowed wound healing, temporary hypoxia,
increased infection rates, tripled incidence of
morbid cardiac outcome, prolonged recovery
from anaesthesia and coagulopathies are just a
few of the severe decrements that are caused by
hypothermia and are long known (Sessler 2001).
Diagnosis of hypothermia is too easy to mention,
but prevention and therapy may be difficult. Here
as well, a trained anaesthetist may prove helpful.

A complication of strong welfare impact is that
of peri-operative pain, which per se has as well the
capability of increasing stress, decreasing immune
system function, leading to organ dysfunction,
disabilities and even death (Gil & Redondo 2013).
It requires expert intervention. Without adequate



Tou éxel ertiong tn duvatdTnTa var avEdvel To OTPEG, Vo
HELOVEL TN AELTOLPYiQ TOL AVOCOTIOINTIKOD, 0ONYOVTOG
og opyavikr) Suoheltovpyia, o€ avarnpieg i aKOUN Kot
oto Bavato (Gil & Redondo 2013). O mdvog amatreitat
mv apéppacn evog eldikov. Xwpig emapkr avalynTikr
OlorXelplon To TIEPLEY XELPT TIKA TTOCOOTA EUPAVIONG TTOVOL
prtopei va eival apKeTa av€npéva.

To kedpdhato avTo aTAG avapEpel Tpelg attd TIG TTOANEG
mBaveég pakpotpdOecpeg Kot HEGOTIPOOECUEG OXETIKEG
avaloOnTikeg emmAokég. AAeg emumAokég eival e€icov
ONUAVTIKEG WOTOOO efval TTEPAV TOL GTOXOL TOL TTAPOVTOG
apBpov cvvTtang.

Ti pmopei va yivel;

[Mpémet va yiver kKatavontd: dev LITApXOUV aodoAn Gpa&p-
HorKot 1) a0 avaloONTIKAE TTPWTOKOMA -HOVO AGPAE(G
avatoBnotohdyol! Avtr) eival L TTOAD ONHAVTIKE BAGIKN
apxn KaBmg TOAEG KALVIKEG AELTOVPYOUV [E TUTTOTIOL HLEVX
npwTdKoMa. Eva edopévo mpwtoékoAlo eivart éva mbavo
onpeio évapéng, wotdoo TMPETMEL VA Yivel KATavonTo Ot
dev vmapyel pia avaloOnoio mov va Taptalet yiax OAa.
Xpeldletal OXETIKN TTPOCUPHOYT) OTIG IOLAITEPEG AVAYKEG
Tou K&Be aioBevoig.

ITpoavaicOntikdg éreyxog

KANENAZY ac0evric 8ev mpémel va umofareTal o€ aval-
oOnoia xwpig mpoavaiodntiko éleyxo, KabBwg avtd eival
Oepertadeg yia v eA&TTWON TOL AVALEONTIKOL KIVOLVOU.
O otdyog eivat, ®aTd00, OXL LOVO N EKTIHNON TOL KIvShVOU,
oG Kat 1) TpdPAEYN Kot TTPOANYN (e TNV KATGAANAN
nipoetolpacia Bavev emumhokov. Me Baon tov ipoaval-
0OnTiko éleyyo emléyetal i avaloOnTikr Siayeiplon Kal
arropaoiCetat av Oa epaplooTel 1} OXL £VA TUTTOTIOLNUEVO
TPWTOKOANO.

Ddppoka

IMpémet va eival duvatr n emAoyn SlaPpopeTikV Ppop-
HAK®V, Kabmg Kat Tapalay®v Tov cemv TOVG, TV
odwv xoprynong Kat Twv cuvduvaopmv toug. Ipémel va
efvat dtabéotpn pia ok i pappakmv amd tnv onoia
va emhé€ovpe yia évav acBevr). Emumhéov xpelalopaote
KATOVON 0T TG APHAKOKIVITIKAG Kot PAPUAKOSLVAULKAG
OOTE VA KATAVONOOVLLE SLAPOPETIKEG AV TIOPATELG ATIO TOV
Kd&Be acBevn).

M¢é0Bodot avaioOnaoiag

‘Eva e0pog Stapopetikmv pebddwv epappoyng Ba mpérmel
va eivat SlaBéatpieg ylo v TpooappooTolv aTov aclev,
yia topaderypo cuvexelc evBoPpAEPLeg ey XUOELS pe Slado-
petikd puBpd. OLicoppomnpuéves avaloOnTikég TeXVIKEG Ba
nipémel va BewpolvTal PactKES Kat Ta Loviipr avatsOnTikd
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analgesia managing its peri-operative incidence
can be very high.

This chapter just mentions three of the many
possible intermediate- and long-term relevant
anaesthesia complications. Other complications
are important but beyond the scope of this
editorial.

What can be done?

For a basic understanding: there are no safe drugs
or safe anaesthesia protocols -only safe anaesthe-
tists! This is a very important principle as many
clinics work with standard protocols. A standard
protocol is a possible starting point, but it must
be understood that there is no one-size-fits-all
anaesthesia. It rather needs to be tailored to each
patient’s individual needs.

Pre-anaesthetic evaluation

NO patient should be anaesthetized without
a pre-anaesthetic evaluation as this is a major
pillar in reducing anaesthesia risk. The goal is,
however, not only risk assessment, but also the
anticipation and the prevention through prepa-
ration of possible complications. On the basis of
the pre-anaesthetic evaluation the anaesthetic
management is chosen and decided whether or
not a standard protocol may be applied.

Drugs

A choice of different drugs, as well as variations
of their doses, routes of application and combi-
nations must be possible. We must have a va-
riety of drugs to choose from for one patient.
We furthermore need an understanding of the
pharmacokinetics and pharmacodynamics to un-
derstand differential reactions by single patients.

Anaesthesia methods

A variety of different methods of application must
be available to adapt to a patient, for example
constant and variable rate infusions. Balanced
anaesthesia techniques are to be considered a
mainstay and mono-anaesthetics (using just one
drug for anaesthesia like isoflurane) shall be the
exception. Local anaesthetic techniques are to
be considered for every painful intervention in
addition to general anaesthesia.

Monitoring

Anaesthesia provision without adequate moni-
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(n xpnomn evog Kat pévo papuaKoL ylax Tnv avaloOnoia
oav To looprovpavio) Ba mpémet va amrotelobVv e€aipeon.
Texvikég Tomikng avalotnoiog Oa mpémet va mephapd-
vovtal og kabe enadduvn mapépuPaon enutpdcheta ot
yevikr avatoOnoia.

'EXeyxog {OTIKOV AELTOLPYLOV

H napoyr avaioOnoiag xopi emapkr) EAeyxo (wTikov Ael-
TOUPYLWV eival TAPOUOLX (L€ TO VO THAOTEPELS AEPOTIAAVO
péao artd optiyAn 1 katatyida xwpic dpyava mhonynong. O
emakdrovBog vYNAGG Kivduvog kat n BvnotdTnTa A&
dev TaLplalovy 0T HOVTEPVA KITOYN YL TNV TTAPOXT) KT1)-
VIATPIKNG ppovTidog oTa {Ha auvTpodLag. O éleyyxog Twv
{OTIK@V AELTOVPYLOV HE TEXVIKA [éoa elval avammdoTaoTo
TUMAHO Kot OO0 TILO TEPITAOKT) elval Lo eméppacn Kat 600
TIEPLOTOTEPO SIAPKEL, TOOO TTLO TTEPITTAOKOG KAt EVTATIKOG
Ba mpérel va gival 0 EAeYX0C TV [WTIK®OV AETOVPYLOV.

EminpooBeteg Oepamneieg
KoL avavnyn armo v avaioOnoia

Tevikd, n Staopaion Twv agpaywywv, n mapoxr Oeparmeiog
He LYpa Kal Béppavon eival avarOoTIAoTA THARATA TNG
povtépvag avaloOntiknig Staxeiptong pali pe 1 owotn
TonoBétnon Tov {wou Kat TN XprHomn vVIooTpwHaTOG. H
avaykn ylx emapkr avalynoia SleyxelpnTik& Kat HeTey-
XELPNTIKA KAl 1) onpavTikh enidpact g otny €kpaom kat
v enPinon Ba enavainpBovv edo. H mapoxn nouyou kat
fpepoL TEPIPAANOVTOG, AOPAAODG ENEYXOU TV {WTIKGOV
AELTOLPYLWV KAL TPLPGEPOTNTUG-AYATING-PppovTidag Katd
v avévnyn amnd v avaoOnoia eivat {wTiKng onpaciog
yia T TeAKT éKPaot Kat Ty acpaAela ng OAnG dtadika-
olag, kKabwg éva LYNASG TOCOOTO avatsONTIKOV BavaTwy
oupPaivel atn pdaomn g avavnyng (Brodbelt et al. 2008).

E€omhiopog

21 ovyxpovn KAWVIKH TIpaén eivat adtoavonTo o avetodnti-
KOG e€OTALOUOG (avatoONTIKY CLUOKELT, HOVITOP, CUOKEVEG
o0pLYYAG, CLOKEVEG BEp VoG, avThieg £yxvong KATL) va
UV EAEyXeTaL TIpLY artd K&Be Xpriom, va nv ipocappoletal
otov acBevi} Kat va pnv SLamoToveTaL OTL eivat TAPWG
Aettovpytkdg. EmumAéov, ol amaitroelg yia vy emineda
GpovTIdag KABLOTOOV ETUTAKTIKY ovayKn K&Oe amapaitntog
avaloOntikog e€omhiopds va eivat Stabéaipog yia kdbe
enépPaon. H extéleon Bwpakotopng xwpic dtadéatun
SuvaTOTNTA AEPLOPOV VAL AVAPHOTTH, KAl EKTOG ATIO
NV TEPITTWOT EMEYOVTOG TTEPLOTATIKOV, O £EOTIAONOG
nipémet va eivat Stabéatpog 1) o acBeviig va apartépeTal
o€ GAAN KALVIKT.

AvaioOnololoyol

Amo avalioelg avOpomiving avalonTikig aodpalelag,
KaB®G KAl oTTO TTPOKTIKT) EUTTELPIOt GTNV KTNVIXTPLKT AVOLL-
oOnoia Kat kowvn emayyeAHATIKY AoYIKN elvat eLPavEg OTL
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toring is similar to piloting a plane through foggy
weather or storm without navigation instruments.
The resulting high risk and mortalities simply do
not fit our modern view of companion animals
and provision of veterinary care. The apparative
monitoring is an integral part and the more com-
plexand the longer an intervention lasts, the most
complex and intense the monitoring shall be.

Adjunctive therapies
and recovery from anaesthesia

Generally, airway security, fluid- and heat-ap-
plication therapies are integral parts of modern
anaesthesia management as well as correct and
careful positioning and padding. The necessity for
adequate intra- and post-operative analgesia and
its significant impact on outcome and survival
shall be repeated here. The provision of a calm and
quiet environment, safe monitoring and tender
loving care during recovery from anaesthesia is
of vital importance to the outcome and safety
of the whole procedure, as a high percentage
of anaesthesia related deaths occur during the
recovery phase (Brodbelt et al. 2008).

Equipment

In modern practice it is unthinkable that anaes-
thetic equipment (machine, monitoring, syringe
drivers, warming devices, infusion pumps, etc.)
is not being checked before each use, adapted to
the patient and found fully functional. Further-
more, the requirements to a high level of care
pose the imperative that all necessary anaesthesia
equipment is available for each procedure. The
performance of thoracotomy without availability
of ventilation possibilities is inappropriate and
unless we deal with an emergency, equipment
must be available, or the patient referred.

Anaesthetists

From analyses of human anaesthesia safety as
well as from practical experiences in veterinary
anaesthesia and common professional sense, it
is obvious that engaging personnel with (formal)
anaesthesia training strongly helps to reduce
complication and mortality rates in companion
animal anaesthesia. The two-tiered system in
anaesthesia, employing trained veterinary nurses
and veterinary anaesthesiologists is not only a
mirror image of human anaesthesia, but also
has proven successful in many countries of the
world. In human anaesthesia, mortality has been



1) CUHUETOXT) TIPOCWLTILKOU (e (emtionpn) exmaidevon otny
avatoOnaio Bonddet oNHAVTIKG 0T HEIWOT) TWV ETTAOKWY
Kot TG BvnootnTag otny avatsdnoia Tev (wwv cuvtpo-
¢L&g. To Suthoo enutédov cvoTNUA otV avaloOnoia, pe
NV TPOCANYN EKTIASEVHEVOU KTNVIATPLKOV VOOTAEVTIKOD
TIPOCMTILKOV KAl KTNVIATpwV avaloOncloddywv dev avti-
KatomtpiCel pévo v avaicOnoia otov avOpwio, al&
eTiong éxel armodeL Tl ETUTUXNHEVO O€ TIOMEG XWPES TOUL
KOOHOL. XtV avatcOnoia Tov avBpamou petwbnke n Ovn-
owotnta oto 1/16 6tav ot dekaetia Tov 1980 Eexivnoe
va epappoletal facikdg ENey oG TV {OTIK®OV AELTOLPYLOVY
Kot TIPSO VOOAELTIKOD TIPOCWTIIKOV arvalaBnaiag kat
avaloBnoloddywv oe éva tétoto Sumhov emnunédov oV T
(Campling et al. 1995).

Q01600, 0 exmtatdevpévog avatodnaotordyog oL povo
BonB& oto va petwbei n BvnotpuotnTa, MG Kot To T060aTd
TV EMUTAOK®Y, aLEAVOLVY T cuvolkh ékBaon (Bepareia),
PonBa va mapéxetal n KaAvTEPN SuvaTh GppovTida Kal
avaynoio otV mepLeYXeLPNTIKA TTEPiodO 1) aKOUn Kot
pakporpoBeopa (Mathews et al. 2014) kot €tot ovpPadet
OTNV EKTIAPWOT] TOL KOWV®VIKOU KABNKOVTOG IOV €xeL N
AOKNO™ TNG KTNVLATPLKNG GTA {0 GUVTPOPLAG OTIG HEPEG
HOLG.

XUVOTITIKG, O€ éva HECO KTNVLIATPELO, N KTNVIATPLKT
avaloBnoia kat avakynoio dev éxouv avantuxbel emaprag
TapAANAQ e TIG peTaBoAéG TOU KAASOU Kot Tov TANBLoHS
TV {Owv. [Tépa artd ) Bactkn apxn 6Tt kéBe avaiodnTikog
Bavartog meploceel, TTPOKOIITOUV AVNGUXNTIKE TTOCO0TH
BvnotpdTnTag oL givat eVIEIKTIKE KAKG ACPANELAG, KON
TILO AV GUXNTIKA TTOGOGT& ETLITAOK®YV, TTOL LITOJEIKVDOLY
HLO QKON XELPOTEPT] KATAGTAOT) ACPANELOG VIO ETUTTAOKES
KOl CLVOAIKT €KPaon.

211G HEPES HAG, WOTOTO, £XOVHE OVOLUAGTIKEG TIANPOPO-
pieg Stabéoipeg yia To TIOG LITOPOUHE VA HELWOOUKE TOUG
kwvdvvoue. Exouv avamtuxOei kat peketnBei p&ppaka ylo
Xpnon ota {wa cuvTpodLag, KaBnG Kat acdaréatepeg
ddoelg, pebBodot epappoyng Kal KAVIKE epappolovTal
avaLoONTIKEG TEXVIKEG TIOU TTAPEXOLV HEYOADTEPN OPA-
Aeta. Texvikég Tomikrg avatoOnoiag Oa mpémel va ovyyxo-
pryovvtat Katd tn Sidpreta kabe emaduvng enéppaong,
KaBwg av€avouy TV mapoxn avakynaiag Kot Ty aopaiela.
Yrdpyet Stabéoipa ToAG €idn eomAlopon eréyxou Twv
{OTIKOV AELTOVPYLOV KOl EVTOG TWV OLKOVOULIK®V SLVATO-
THTOV KOG KTNVIATPIKAG KALVIKNG OTIG HEPEG HAG KAL TO
{010 LoXVEL KAl Ylot TOV LTTOAOLTTO avaLaBNTIKG EEOTIALGHO.
[Mpémet elvar Stabéotpog mapaAAna (e tig emevdvoelg
TIPOG TOV LTTOAOLTTO KALVIKO e€OTIALOHO (T1.X. XELPOLPYIKS 1)
AKTIVOAOYIKO). ZEPOUHE KAADTEPA TIAEOV TIOG VA TIAPEXOUVE
QTOTEAECHATIKT LITOOTNPIKTIKY Bepareia Kot aodaelo
Katé TV avavnyn. Kot eipaote 1éMog o€ onpieio Kapmng
MOTE VA& WITOPOUHE VoL EKTIAULSEVTOUVLE TIPOCHTIIKO GTNV
avatoBnoio Kal va TpoohaBouie Toug avOpaToug autolg
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Editorial

decreased by a factor 16 when basic monitoring
and the engagement of anaesthesia nurses and
anaesthesiologists in such a two-tiered system was
introduced in the 1980’s (Campling et al. 1995).

But trained anaesthesia professionals not only
help to reduce mortality, but also complication
rates, increase overall successful outcome (on
healing), help provide best possible care and
analgesia in the peri-operative period or even
long-term (Mathews et al. 2014) and thereby help
fulfil the societal task that companion animal
practice has today.

In summary, in the average situation in
practice, veterinary anaesthesia and analgesia has
not sufficiently developed alongside the changes
of the profession and the animal population. Apart
from the principle that every anaesthesia death is
one too many, the results are alarming mortality
rates indicating a bad safety, even more alarming
complication rates, indicating an even worse
safety situation for complications and overall
outcome.

Today, however, we have substantial
information available as to how we can reduce
risk. Drugs have been developed or researched
for companion animal use, as well as safer doses,
routes of application and anaesthetic techniques
clinically introduced that provide better safety.
Local anaesthetic techniques should be co-
administered during every painful procedure
as they increase analgesia provision and safety.
Monitoring devices of all kinds are available and
within reach of a veterinary clinics’ finances today
and the same is true for the other anaesthesia
equipment. It must be made available along
investments on other clinical equipment (e.g.
surgical or radiological). We know better how
to provide effectively adjunctive therapy and
safety during recovery. And we are finally at a
turning point of being able to train personnel in
anaesthesia and engage these people in clinics.

Anaesthesia remains a tool. Traditionally, it
was a tool to decrease mortality from surgery,
but we are not quite at the finish line of that path
yet. Furthermore, within the reach of anaesthesia
and analgesia care, lay not only avoidance of
negative impacts (mortality, complications),
but also positive impacts such as impact-free
anaesthetics, freedom from (severe) pain, better
healing, better immune responses, less stress,
calmer patients and smooth transition during
hospitalization.
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ApBpo Zuvtaéng

0€ KALVIKEG.

H avaioOnoia mapapével éva epyaleio. ITapadoata-
KA, NTav epyaleio yia va pelwbei n Ovnotpdtnra twv xet-
POLPYIKWV ETEUPACEWY, WOTOCO OeV EXOUHE PTATEL OTNV
Tehkr) evBeia avTov Touv Spdpov akdpa. Enutiéov, otnv
avatoOnTIKn Kat avayntikn ¢povtida mepthappavovtal
OXL HLOVO 1) AITOPLYT APVITIKGV ETTTOOEWY (BvnopdTnra,
ETUTAOKEG), MG Kait BeTIKES eTIOPATELS OTIWG arvaLoONTIKA
GApHOKa (1€ ENGAXIOTEG EMUTAOKEG, avakoLpLon amd (co-
Papo) mévo, KA\ TEPN EMOVANOT), KAADTEPT AVTATIOKPLOT)
TOU AVOCOTIONTLKOV, ALYOTEPO GTPEG, NPeROLS aabeveig
Kat frua e€ENEN NG voonAeiag.

IToté mponyovpévmg 0NV LoTopia TOU KTNVIATPLKOD
ey yeApatog Sev Ty 11Lo I8avIKn 1 o Tty pr va erevduBoty
TIPOOoTIADELN, YVWOTELG KAL TTOPOL GTNV TIApOXT| KAADTEPNG
avatoOnTikng ppovtidac. Q¢ enayyeparieg krnviatpot,
nipéret oMot pali v KAvoupe Twpa auTtd 1o Pripa eurtpdg
Yio Vo eKITANP@OOUHE T HeTABOANOpEVH KAORKOVTA HaG
QTEVAVTLOTNV KOWVOVIX Kot -i00G aKOHn ONHavTIKOTEPA-
amévavtt otoug aobeveic pag. Ymapyet képdog yia ONeg TIg
TIAEVPEG, Ta (O GUVTPOPLAC, TOUG LOLOKTATEG/KNDEUOVEG,
TO VOONAEVTIKO TIPOOWTILKO Kol TOUG KTNVIATPOUG, Kat Bt
BonBnoet va kottd€oupie TpoG TO HEANOV TNG KTNVLATPLKIG
¢povtidag.

Ac SovAéyoupe 6ot pali yo kahvTepn avaloOnoia
Kot avokynoio! Topa!

Peter W. Kronen, DVM, Dipl ECVAA, Dr med vet
Veterinary Anaesthesia Services - International & Center
for Applied Biomolecular Medicine, University of Ziirich
Switzerland

Never in the history of the veterinary
profession has the time been better to invest
effort, knowledge and resources into a better
anaesthesia care provision. As veterinary medical
professionals, we should all together take that step
now to fulfil our changed tasks in society and
-maybe more importantly- towards our patients.
It benefits all stakeholders, companion animals,
owners/keepers, nurses and veterinarians and
help us look into the future of veterinary medical
care.

Let’s all together make anaesthesia and
analgesia better! Now!

Peter W. Kronen, DVM, Dipl ECVAA, Dr med vet
Veterinary Anaesthesia Services - International
& Center for Applied Biomolecular Medicine,
University of Zrich, Switzerland
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Food-associated toxicoses in dogs and cats
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IepiAnyn

Otav to€ikég ovoieg TPpooAnpBoly artd évav opyaviopod
TIPOKAAOVV StaTapayég TnG pUOLONOYIKNAG AetToupyiag Tov,
oL otoieg ptopel va odnyrioouv oe averavopBwteg PAdeg.
Akpopa e{dn TPoPiHmV To OTIOK KATAVAAGDVOVTAL ATTO
Toug avBpmIOUG (e aopalela, popel va amodetyBovv
WSlaitépng emikiviuva av katavohwdoly amod Ta katotkiSia
{oa. Takupldtepa artd auTd eivat 1 GOKOAATA, 0 KAPES, TO
TOA, Ta KPEUULOLa, T oKOPOA, Tat OTAPUALY, Ol oTaPiSeG,
T TTPOIOVTA IOV TIEPLEXOUV EVALTOAN, TO af oKAVTO, TA
¢lotikia macadamia kat to {updpt (atBavorn). H kaBepio
amnod TIG TPOKANOVEVES TOEIKWOELG TIPOKVTITEL ATTO
EeXWPLOTO UNXAVIOUO, £XEL SLAPOPETIKES ENMITTWOELS GTOV
opYavIoUO, TTOLKIAA KALVIKE CUHTTTOHATA, el0LKT) Staeiplon
Kat Oepareia.

MeSH keywords: food, pets, poisoning

Eloaywyn

Optopéva TpodLUa, Ta omoia eivat armoAITwG aopair yla
Tov avBpwro kat ylax M eidn {wwv, propel va ipoka-
Aéoouv TPOPARHATA oV KATAVOAwBOUY artd Toug 6KUAOLG
KL TIG YATEG, AOY® TV LETAPBOAKOV SLaPOopOV TTOU TI0-
povatdlouvv Ta eldn avta. Kamola nmpoiovta eivat mbavo
VO TIPOKAAECOUV [LOVO NTILEG TIETITIKESG SLATAPOXES, EVE
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Abstract

When toxic substances are ingested by a living
organism, they may disrupt normal function,
resulting in irreparable damage. Several types of
food which are safely consumed by humans, can
be proven highly dangerous if ingested by com-
panion animals. Such foods are mainly chocolate,
coffee, tea, onion, garlic, grapes, raisins, products
containing xylitol, avocado, macadamia nuts and
dough (ethanol). Each of the resulting food-as-
sociated toxicosis develop through a different
aetiopathogenetic mechanism, has various con-
sequences upon the affected organism, multiple
clinical signs, and requires special management
and treatment.

Introduction

Certain foods, which are completely safe for peo-
ple and other animals, may cause problems if
consumed by dogs and cats, due to metabolic dif-
ferences in these animal species. Some products
are likely to cause only mild digestive disorders,
whereas others may result in severe toxicosis or
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AlaTPOPIKES TOEIKWOELG

GAo popet v o8nynoovy oe goPapr) Tolikwon 1} akopa
Kot o€ Oavaro. To peyaiTepo T0G00TO TV SIATPOPIKOV
TOEIKOOEWY TTPOKOEITAL ATIO KATAVAAWOT) TPOPIH®Y, 1)
TOEIKOTN T TWV OTTOIWV E[VAL Ay VWO TN GTOUG IOLOKTHTEG TV
{owv. Entméov, adleukpivioTog mapapével péxpL oripepa o
HNXOVIOUOG TOEIKOTNTAG OPLOUEVW®Y €E ALTWV KL GUVETIOG
tiBetat umd Siepevvnon (Handl & Iben 2008, Kovalkovicova
et al. 2009, Gugler et al. 2013, Cortinovis & Caloni 2016).

Ot to€ikwoelg armotehovV éva GLVRON Ay TIPOOKOL-
oNG ToV (OwV CLVTPOPLEG OTIC KTNVIXTPLKEG KALVIKEG KAl
TAL TIEPLOGOTEPN TTEPLOTATIKA, OOHPwVA He Tr PIBALOYpadia,
epgpavifovtal KaTd TN SIpKEL TV YIOPTOVY Kol TV SlaKo-
v (Kovalkovi¢ovd et al. 2009, Cortinovis & Caloni 2016).
Ta eplocdTEPA TIEPIOTATIKA TWV SLATPOPLIKWY TOEIKOTEWY
apopolV oe LEYAVTEPO TTOGOTTO TOUG GKUAOUG GUYKPITIKA
pe 11§ yateg (Handl & Iben 2008, Jasani 2011). Ot okOAoL
e€autiog e dlaitepa tepiepyng $pvONG TOLG Kot TG TEGNG
TIOL £X0LV Vot SLEPELVODY T TIAVTA GTO TIEPLBAANOV TOUG,
Pplokovtat ovxvotepa extebetpévol oe TokéG ovoieg Kot
TPOIOVTA, EV® OL YATEG artoTeEAOVV oTtavidTepa BupaTa
To&IKWONG, OVTAG TTLO TIPOGKOAANUEVES OTIC SIATPOPLKES
Toug ouvribeleg oL omoieg, AAAWOTE, eival TTEPLOPLOUEVEG
(Handl & Iben 2008, Cortinovis & Caloni 2016). Ot y&-
TEC AVTITPOOWITELOLY pOVO TO 11-20% TOL GUVOAOL TWV
KOTOYEYPAUUEVOV TIEPIOTATIK®YV, TTOCOOTO TPELG GOPEG
HIKPOTEPO ATIO EKEIVO TWV SLATPOPIKGY TOEIKWOEWV TWV
ok wv (Kovalkovic¢ovi et al. 2009).

2ZKoToG avTHG TNG PLPAOY PAPIKHG AVAOKOTINONG eival
1 TTEpLy padr) TwV TOEIKMOEWY TIOVL TTPOKAAODVTOL ATTO TIPO-
oAy Tpodipwy evpeiag avBpIVNG KATAVAAWONG, OTTWG
elvat n cokoA&Ta, T KpeRpLdLK, To aKOpSO, Ta GTAPUAL,
1 EVATOAN, To afokavTo, Ta ploTikie macadamia Kat TO
Copapt. Ola Ta ropamave poiovTa eivat SuvnTikd ToEIKd
Yo Tor Korotkidia {wot Kot 1) Katavahwon Toug Ba péret va
amodevyetal. Metd& TV Katdoor evog To€lkoD tapayo-
VTQ, VoL ATAPaiTN TN 1) GHECT) TIPOOKOLOT) TOL {(OL OTOV
KTNViaTpo yla va Stogelptotel avtr) 1 SuvnTiké Kpiotun
Kataotaot). TETotov eldoug TEPIOTATIKA, EKTOG AT TNV €l-
dwoTepn Bepareia, cuvnBwg xprlovv emetyovoa epappoym
YEVIK®V KOOV HETPWV aITOTOE KNG, dTwg ouvrBwg eival
1 TTPOKANGN eUETOL, OTTOTE AUTO eivat aodparég (ITivakag
1) (Mancintire 2005). H cwo 1) evpépwon Twv I8loKTNTov
TV (OWV GUVTPOPLAG Yl TOV KivOUVO TV SLATPOPIKOY
TOEIKWOEWY, CUUPAAEL OTNV TTPOANYT TETOLWV CLHUBAVTWY,
KaBmg Kot 0TV dpeon Kot opOr) AVTIHETWTTLOT) TOUG.

YokoAdTa/kadEég/Toal
(neBuvAo&avOiveg)

Tolikég ovaiec: Ot pebBuroavBiveg Beofpwpivn, Kapeivn
Kat BelopuANivn, TTOL TIEPLEXOVTAL OTO KAKAO (TTpoidvTa
OOKOAGTAG), TOVG KOKKOUG TOU KapE, KaB®E Kot 0To Todi
evBuvovtal ya TV poKAnon Tofikwong ota Katotkidia
{wa, voTepa aTd KATAVAA®AOT) TWV AVTIOTOLKWV TIPOid-
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even death. Most of the food-associated toxicosis
cases are caused by ingestion of foods, because
the owners are not aware of their toxicity. Fur-
thermore, the mechanism of toxicity for some
of them remains unknown, therefore they are
still under investigation (Handl & Iben 2008,
Kovalkovicova et al. 2009, Gugler et al. 2013,
Cortinovis & Caloni 2016).

Cases of toxicosis are frequent admitted to
veterinary clinics and most of them, according to
the literature, during holidays (Kovalkovicova et
al. 2009, Cortinovis & Caloni 2016). Most cases of
food-associated toxicosis affect dogs compared to
cats (Handl & Iben 2008, Jasani 2011). Due to their
particularly curious nature and the tendency to
investigate everything in their close environment,
dogs are most often exposed to toxic substances
and products, whereas cats are rarely affected,
because they are attached to their unique dietary
habits, which are often limited (Handl & Iben
2008, Cortinovis & Caloni 2016). Cats represent
only 11-20% of the recorded cases, a percentage
three times smaller than that of canine cases
(Kovalkovic¢ova et al. 2009).

The aim of this review is the description of
toxicoses caused by ingestion of foods widely
consumed by humans, such as chocolate, onions,
garlic, grapes, xylitol, avocado, macadamia nuts
and dough. All these products are potentially
toxic to pets and should not be fed to them. After
the ingestion of a toxic food, it is necessary to
immediately admit the animal to a veterinary
clinician, in order to treat a potentially critical
condition. These cases usually require immedi-
ate general decontamination measures, mainly
induction of emesis when this is deemed safe
(Table 1) (Mancintire 2005), as well as specific
treatment. Appropriate education of companion
animal owners for the risks of food-associated
toxicoses contributes to the prevention of such
incidents, as well as their immediate and proper
management.

Chocolate/coffee/tea
(methylxanthines)

Toxic substances: Methylxanthines such as the-
obromine, caffeine and theophylline, contained
in cocoa (chocolate products), coffee beans, as
well as tea have been implicated for companion
animal toxicosis, after ingestion (Sutton 1981,
Stidworthy et al. 1997, Gwaltney-Brant 2001,
Agudelo et al. 2003). The majority of methylxan-
thine toxicoses have been reported in dogs and



Food intoxications

Mivakag 1. Avtevdei§eig yia tnv mpokAnon epétov o€ {wa pe SnAntnpiaon (Bates et al. 2015).

Eav to {wo:
+ éxelndn kel éueto
eival oe \Bapyo i Bpioketal oe Kbua
TIaPOUOIACEL EMANTITIKES KPIOEIG
* el HEIWUEVO TO QVTAVAKAAOTIKG TOU Brixa

+ €xel pia umoBdokouoa mabnon mou mpodlabéTel oe £l0pdENON (Y. LEYAOIo0QAYOg, TapAAuon ToU Adpuyya)

Eav n mpocAappavopevn ovaia:

+ eival mBavo va IPOKaNETEL Taxela eppavion ABapyou f EMANTITIKWVY Kpioewy

TIEPIEXEL TTAPAPIV, TPOTOVTA TIETPEAIOU ) AN AN 1) TITNTIKA 0PYAVIKA TTPOIOVTA TIOU UMOPEL Va E0p0PNBOUV GTOUG TIVEULOVES

TIEQIEXEL AMOPPUTTAVTIKEG EVWTELG TTOU UITOPE( va E10p0PNBOUV 0TOUG TIVEVUOVES

+ elvat loxupod o€ 1) fAon To omoio Ba UMopoUoE va TIPOKAAEDEL TIEQAITEQW KATAGTPOPI GTOV OIOOPAYO OE TIEPITTTWON AVAYWYNS

Table 1. Contraindications for induction of emesis in animals with toxicoses (Bates et al. 2015).

If the animal:
* has already vomited
+ is severely lethargic or comatose
*is exhibiting seizure activity
has reduced cough reflex

has an underlying condition which may predispose to aspiration (e.g. megaoesophagus, laryngeal paralysis)

If the ingested substance:
+ s likely to cause rapid onset of lethargy or seizures

+ contains paraffin, petroleum products, or other oily or volatile organic products which may be aspirated into the lungs

* contains detergent compounds which may be aspirated into the lungs

is a strong acid or alkali, which could further damage the oesophagus in case of aspiration

viwv (Sutton 1981, Stidworthy et al. 1997, Gwaltney-Brant
2001, Agudelo et al. 2003). H cuvtpurtikr mhelovotnta
TV TEPLOTATIKOV Toikwang amtd peBulolavBiveg éxel
Kataypadel ge GKOAOUG Kot TO Yeyovag autd armodidetal
otv Wdaitepn advvapio Tov Seixvouv ol OKOAOL 0T YAUKA
(Gugler et al. 2013, Cortinovis & Caloni 2016). O\a ta
e{dn coxkoldrag BewpovvTtatl To§IKA, waTOC0 0 Pabdg TG
To&IKOTNTAG TOLG e€APTATAL OITO TNV TIEPLEKTIKOTI T TOV
kaBe eidovg oe pebBulofavBiveg (Kovalkovi¢ova et al. 2009,
Jasani 2011). ZuyKekplpéva, 1 padpr COKOAATA givat 1) TILO
To€IKT), N COKONATA YAAAKTOG eivat TOEIKN O (IKPOTEPO
Babud, ever n Aevkr) cokohdta mpémel va KatavahwBOel
0€ TIONU [eYGAEG TTOOOTNTEG YL VO TIPOKAAETEL TOEKWOT
(Kovalkovi¢ova et al. 2009, Gugler et al. 2013, Cortinovis
& Caloni 2016). Ot akptPeic M00OTNTEG TWV TPOPiH®V
aUTOV, Ol OTIOlEG elvarl IKAVEG HETH TNV KATAVAAWOT vVt
odnynoouvv oty TPOKANoN To&ikwong dev eivat TARPwWG
SLEVKPLVICUEVEG Kat TTOKIAAOLY OTLG SIAPOPES EPEVVEC.
Enpavtikd poro otnv ekdniwon tofikwong dtadpaparti-
{ouv Kat GANOL TIAPAYOVTEG, OTIOE TO COHATIKO BAPOG KAt N
YEVIKOTEPT KATEOTAOT TNG LYelOG TOU {Mov, N TTANpdTNTA
TOL OTOG&YOL Kat To €idog Tov mtpoidvTtog (Kovalkovicova
et al. 2009). H péon Bavarnepdpog 8don tng kageivng Kat
™G BetoPpwpivng ya to okvo eivat 100-500 mg kg, mov

this is attributed to the canine preference for
sweets (Gugler et al. 2013, Cortinovis & Caloni
2016). All types of chocolate are considered to
be toxic, however the severity of signs depends
on the methylxanthine content of each product
(Kovalkovi¢ové et al. 2009, Jasani 2011). In par-
ticular, dark chocolate is the most toxic, milk
chocolate is less toxic, whereas white chocolate
must be consumed in large amounts in order to
cause toxicosis (Kovalkovic¢ovd et al. 2009, Gugler
etal. 2013, Cortinovis & Caloni 2016). The exact
amounts of these food products which can result
in toxicosis after ingestion have not been fully
clarified and vary among studies. Other factors
with a key role in causing food-associated toxico-
sis include body weight, general health condition,
stomach content and the type of product that
was consumed (Kovalkovic¢ova et al. 2009). The
mean lethal dose of caffeine and theobromine
for dogs is 100-500 mg kg, which corresponds
to four bars of dark chocolate. At the low dose of
20-40 mg kg mild clinical signs may occur (hy-
peractivity, vomiting), the dose of 40-50 mg kg™
may result in cardiotoxic effects such as cardiac
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QVTIOTOLEL O€ TEOOEPLG PTTAPEG HADPNG COKONATOG. XTn
xapunAn 86on tTwv 20-40 mg kg pmopei va eppavictodv
A cupntopata (Vepdiéyepon, épeTog), armo T 8o
Twv40-50 mg kg! pmopei va mapatnpnbovv kapdlotolika
patvopeva, 6w appubies, ard T §don Twv 60 mg kg
HITopel va TTpokANBoUv eMIANTITIKEG KPIoELS, EVE 0L LYNAO-
Tepec 800elg propel va artofovv potpaieg (Gwaltney-Brant
2001, Agudelo et al. 2003, Sudhakara Reddy et al. 2013).

To&woktvnuikn: H Beofpwpivn kat n kageivn armop-
popwvTaL EVKONA ATTO TO YOTPEVTEPIKO OWANRVAL, KATO-
VEHOVTAL eVPEWG 0 0o To owpa (Baile & Garland 1992,
Kovalkovicova et al. 2009) kat €xovv TNV tKavoTHTA Vot
Slartepvovv Tov atpatoeykedpohikd ppaypod (Handl & Iben
2008). Metafohilovtal oTo Arap, O1ToL LPIGTAVTAL EVTE-
PONTIALTIKT) VAKUKAWOT KAL GTN GUVEXELQ OTTEKKPIVOVTAL
KUPIWG e Tor o0pa Kal 0€ VA TIOAD HIKPO TTOGOCTO He To
kompava. Eivat onpavtikd va toviotel 6T, ot peBuloav-
Biveg propei va tepdoouy apeca 6To Yoo Kat va Bécouy
oe kivduvo {wa tov Bnhalouv. O xpdvog nicelag (wng g
BeoBpwpivng kat Tng Kageivng otov okvMo eivat 17,5 kot 4,5
opeg, avtiotolxa (Baile & Garland 1992, Poppenga 2007,
Kovalkovic¢ova et al. 2009, Gugler et al. 2013). To yeyovdg
6Tl 0 pLBPOC TNG aopdKkpLVoNG TwV peBulolaviivavy
aItd TOV OPYAVIOUO TOL GKUAOUL eivat TTOAD L0 apyog o€
o0YKplon pe dAAa {wikd eidn evBhveTat yia 1o 6TL oL oKUAOL
elvat 1600 evaiocBnrol 0T cuykekpipévn To€ikwon (Handl
& Iben 2008, Jasani 2011).

Mnxaviopédg tofikdtnrag: Ot pebBuloavbivec avtayw-
vifovtat Toug KuTTApLKOVG LTTOSOXE(G TNG AdEVOaTivNg, e
QITOTEAEOHA TNV €VTOVI) SLEYEPOT) TOL KEVTPLKOD VEVPLKOD
ovotiparog (KNX) kat emdpaoelg 61o Kapdiayyelokd
Kot avaTvevoTIKO ovotnpa. H avaotolr thg Spdong tng
adevooivng mpokalel BeTIK XpOVOTPOTIO Kot LVOTPOTIO
dpaorn oT1o HLOKAPSI0, aryYELOGVOTIAGT Kot pkpol Bab-
pHov diovpnorn. Ot pebBuloavbiveg emiong avavouv tnv
eVOOKUTTAPIKT) CUYKEVTPWOT TOL aoBeoTiov Tov odnyel
o€ aUENUEVT CLOTAATIKOTNTA TWV OKEAETIKOV LUV, AVTA-
ywvitovtat tovg vrtodoyeic feviodialenvav, avacTéArovy
N PpoPpodleaTepdoT Kot avEAVOLY Ta KUKAOGOPOLVTA
emimeda TG emvePpivng Kat TG vopemtvedpivng (Baile &
Garland 1992, Gwaltney-Brant 2001, Kovalkovicova et al.
2009, Meola 2010, Jasani 2011). H vmepdoaoia twv pebu-
Ao€avBvav avavel oTadlakd TNV £VTaoT) Kol Tr) Stépreta
OA@V AUTOV TOV HETAPOAK®V SlEPYATLOV, 0ONYWVTAG O€
Bavato and kapdioavarmvevotikn avendpkela (Handl &
Iben 2008, Cortinovis & Caloni 2016).

KAwikd ovpnroporta: Ta mp@Ta KAVIKE CUUTTTOUATA
G Toikwong epdavifovral ouvibwg péoa oe 2-12 Hpeg
aTto TNV KATAITO0T Kal KUp{wG TapatnpolvTaL Glehoppola,
éuetog, Slappota, ToAudiyia kot ToAvovpia. H ki elko-
va Tou aoBevolg ypriyopa e€ehicoetal Kot akolovBolv veu-
PONOYIKEG EKONAWTELG, OTIWG AVIoLXI, LTTEPKIVITIKOTNTA,
HLIKOG TpOHOG, ataia, utepSiéyepon, eMANTITIKEG KpioELG,
umtepBeppia, TayvTVOLY, KLAvwon, Taxvkapdia, appubpieg
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arrhythmias, at the dose of 60 mg kg seizures
may be develop, whereas higher doses can be
fatal (Gwaltney-Brant 2001, Agudelo et al. 2003,
Sudhakara Reddy et al. 2013).

Toxicokinetics: Theobromin and caffeine
are easily absorbed by the gastrointestinal tract,
widely distributed throughout all tissues (Baile
& Garland 1992, Kovalkovi¢ova et al. 2009) and
can cross the blood-brain barrier (Handl & Iben
2008). They are metabolised by the liver, in which
they undergo enterohepatic circulation, and they
are excreted mostly in the urine and in limited
amounts in the faeces. It is worthy of note that
methylxanthines may directly be transferred into
milk and pose a high risk for suckling animals.
The half-life of theobromine and caffeine in dogs
is 17.5 and 4.5 hours respectively (Baile & Garland
1992, Poppenga 2007, Kovalkovicovd et al. 2009,
Gugler et al. 2013). The fact that methylxanthine
elimination rate in dogs is much slower than
in any other animal species is the reason why
dogs are so susceptible to this particular toxicosis
(Handl & Iben 2008, Jasani 2011).

Mechanism of toxicity: Methylxanthines an-
tagonise cellular adenosine receptors, resulting
in severe stimulation of the central nervous sys-
tem (CNS) and effects on the cardiovascular and
respiratory system. Blockade of adenosine effect
can induce a positive chronotropic and inotrop-
ic effect on the myocardium, vasoconstriction
and to a small extent, diuresis. Methylxanthines
also increase the intracellular content of calcium
which results in increased contractility of the
skeletal muscles, antagonise the benzodiazepine
receptors, inhibit phosphodiesterase enzyme and
increase systemic circulation levels of epineph-
rine and norepinephrine (Baile & Garland 1992,
Gwaltney-Brant 2001, Kovalkovicovd et al. 2009,
Meola 2010, Jasani 2011). Methylxanthine over-
dose steadily increases the severity and duration
of all these metabolic processes, leading to death
by cardiorespiratory failure (Handl & Iben 2008,
Cortinovis & Caloni 2016).

Clinical signs: The first clinical signs of tox-
icosis usually emerge within 2-12 hours after
ingestion and usually include salivation, vomiting,
diarrhoea, polydipsia and polyuria. Clinical signs
develop quickly followed by neurological signs
such as restlessness, muscle tremors, ataxia, hy-
peractivity, seizures, hyperthermia, tachypnoea,
cyanosis, tachycardia, arrhythmias and finally
death (Baile & Garland 1992, Mancintire 2005,
Poppenga 2007, Kovalkovic¢ovd et al. 2009, Meola
2010, Gugler et al. 2013).




Kot TEAK®G prtopel va enélbet o Odvatog (Baile & Garland
1992, Mancintire 2005, Poppenga 2007, Kovalkovic¢ova et
al. 2009, Meola 2010, Gugler et al. 2013).

Awdyvwon: H Sidyvwon Baciletat o 1otoptid, oe cuv-
SLAGUO pe Ta KAWVIKG cupttopata (Baile & Garland 1992,
Handl & Iben 2008). H toikwon armté opyavopwopopikd,
pukotoiveg, otpuyxvivn, vikoTivn, apdetapives, yevdoe-
Gedpivn, AVTUOTOHIVIKG, aVTIKATAOAITTIKG 1) YevikdTepa
artd aMa Steyeptika tov KNZ Qa mpéret va Aappdvetat
oYty o1 Stapopikr) Stryvworn (Meola 2010).

Awayeiplon-Beparmeio: Xtig Toéikaoelg and pebBulolav-
Bivec Sev vmapyet eldiko avridoto (Mancintire 2005, Jasani
2011). H Beparteia eival COUMTTOUATIKT, VITOGTNPLIKTIKT
Kat aToxevel otV arotodivmon Tov opyaviopos (Baile &
Garland 1992, Gwaltney-Brant 2001, Jasani 2011). Met&
NV TPOCKOULOT) TOL {0V TP TAPXLKO Prjpa artotelel, e¢y
ocov evdeikvutat, n TpdKAnon epétou 1 dtav avtn dev
elvat et ) avrevdeikvutal, n mAdon otopdxov (Salgado
etal. 2011, Mason et al. 2014) kat akolovBei n xopriynon
TIPOCPOPNTIKIG 0vGiag TTOL prtodilel Ty tepattépw amop-
po¢non tov tofikol apdyovia (Gwaltney-Brant 2001,
Poppenga 2007). EvSeikvutat akopa, n emBetikr) xoprynon
VYP®V e OKOTIO TNV adENGN TOL PLOEOL ATTEKKPLONG TV
Tofikmv ovotwv (Mancintire 2005, Kovalkovic¢ovi et al.
2009). Ztn mtepintwon mou 1 to{kwon and peburolavBiveg
TIPOKOAETEL EMANTITIKES KPITELG, 1) Xoprynon Stalendpng
G YEVIKO HETPO QVTILETOTILONG, ival TBAVOV va Tpofel
avamote eopatikr enedn ot peBulofavBiveg amorhel-
ouv Toug vrtodoyxeic Twv Peviodialermvav. EvaAlakTikd,
OLOTHVETAL 1] XPr)OT datvoPapPLtaing, TTPOTTOPOANG Kal
ELOTIVEVOTIKWV avatoOnTikev Stadoxikda yio Tov ammotele-
OHOTIKO EAeYX0 TV EMANTTIKGOV Kpioewv (Cope 2005). e
TIEPUTTATELG EUPAVIONG appLBeY, auTéG avTipeTwIilovTal
avéhoya e 1o eidog Toug. TéNog, xopnyouvTal Kat ovoieg
TIPOOTATEVTIKEG TOL YAOTPLKOL PAevvoydvou e cuveyn
épeto (Mancintire 2005, Poppenga 2007).

[Mpoyvwon: Eivar yevikd ko), aA\d yiveTal emipuia-
KTIKT) O€ TTEPIGTATIKA TTOL TTIPOOKOWILOVTAL {Le EVTOVH VEV-
poloykd ovpntepata (Baile & Garland 1992, Jasani 2011).

Kpeppvdi/okopdo

Tolikég ovaieg: To kpeppddL kat 1o okdOpdo aviKovy aTNnV
otkoyévela Liliaceae (Cope 2005, Salgado et al.2011). Xto
napeABov n to€ikwan and KpeppvdL HTaV GUXVOTEPT OTA
HEYEAX UNPUKACTIKE, [0wG AOYw TNG eAeVBepng fOoknong
Kal NG &peong éxBeong Touvg oe avté (Baile & Garland
1992). Adyw TG HeYAANG EUTTOPLKNG XPTIONG TV TIPOIOVTWY
TOU KPEHUULOLOV Kot TOU GKOPOOL GHHEPX, EITE PPECKWV
elte o€ payelpepévo Gpaynto, eivat peyahdTePOG 0 Kivduvog
Katavalworg Toug artd ta Katotkidia {wa. H tofikwon artd
KPEUHUOL Kat okOpSO TIPOKUTITEL VOTEPA ATTO KATAVAAWOT)
TOUG, PpEoKaV 1) apudaTwUEVLY, gite OTav PpiokovTal oe

Food intoxications

Diagnosis: Diagnosis is based on history, in
combination with clinical signs (Baile & Gar-
land 1992, Handl & Iben 2008). Toxicosis due
to organophosphates, mycotoxins, strychnine,
nicotine, amphetamines, pseudoephedrine, an-
tihistamines, antidepressants, or generally other
CNS stimulants should be included in the differ-
ential diagnosis (Meola 2010).

Management-treatment: There is no specific
antidote for methylxanthine toxicosis (Mancintire
2005, Jasani 2011). Treatment is symptomatic,
supportive and focussed on decontamination
(Baile & Garland 1992, Gwaltney-Brant 2001,
Jasani 2011). Once the animal is admitted, the
first step should be the induction of emesis, if
indicated, or when this is not possible or con-
traindicated, gastric lavage should be performed
(Salgado et al. 2011, Mason et al. 2014), followed
by the administration of adsorbent agents which
prevent further gastrointestinal absorption of
toxic substances (Gwaltney-Brant 2001, Poppen-
ga 2007). Furthermore, aggressive intravenous
fluid administration is also indicated, aiming in
increasing the elimination rate of toxic substances
(Mancintire 2005, Kovalkovi¢ova et al. 2009).
In cases in which methylxanthine toxicosis has
resulted in seizure activity, diazepam as a general
measure for seizure control may prove ineffective,
because of benzodiazepine receptor antagonism
by methylxanthines. Alternatively, phenobarbital,
propofol, and inhalational anaesthesia have been
recommended in this order for the management
of seizure activity (Cope 2005). In cases of cardiac
arrhythmias, these are managed according to
the type of arrhythmia. Finally, gastroprotective
agents are administered if there is refractory vom-
iting (Mancintire 2005, Poppenga 2007).

Prognosis: It is generally good but can become
guarded in cases admitted with severe neurolog-
ical signs (Baile & Garland 1992, Jasani 2011).

Onion/garlic

Toxic substances: Onion and garlic belong to the
Liliaceae family (Cope 2005, Salgado et al.2011).
Onion toxicosis was more frequent in large ani-
mals in the past, perhaps due to free-ranging and
direct exposure to the plants (Baile & Garland
1992). Due to wide merketing of the products
of onion and garlic nowadays, either fresh or in
cooked food, the risk of ingestion by companion
animals is higher. Onion and garlic toxicosis occur
after they have been consumed by pets, in fresh
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TPOPLa 1) TTpoidvTa Tpodipwy. Eppaviletal oe {wa mov
KATOAVOAGOVOULY TTOoOTNTA TTAvw amd 1o 0,5% Tou owplo-
TIKOU BA&pOLG TOLG O KpeUpLdL, oe pia povo popd (Cope
2005, Kovalkovi¢ovd et al. 2009, Cortinovis & Caloni 2016).

Mnyaviopog 1o€ikotnTag: Me Ty KatavaAworn Kpep-
HUSLOV Kat okOpSov, TapayovTal SIGOLAPUSIKES EVROEL,
ot orto{eg 0dnyovV o e€AvTANOT TV armobepdTwy TOL
ev{bpov yAukolo-6-¢pwapopikng deddpoyovaong Twv
epLOPOKLTTAPWV Kal 0e 0EEIOWTIK HeTOLT{WwaN TNG ot-
poodatpivng (o€edwtikd otpeg). H petovoiwpévn atpo-
opatpivn (pebaipoopatpivn) kabilaver otnv empdvela
TV epLOPOKUTTAPWV CUUPAANOVTAG OTOV OXNUATIOUO
ocwpatidinv Tov Heinz, mpokahwvtag atpdivon Kat Kat’
enéktaon avalpio (Handl & Iben 2008, Kovalkovi¢ova et
al. 2009, Cortinovis & Caloni 2016).

KAwikd ogupntopara: H tofiknon ekdniovetat dpeoa
{e £{ETO, SLppOLa, KATAITT®OT), KOLAAKO TTOVO, avope&ia
Kat apudaTwon. Enerta and peptkég npépeg epdpavitovral
CUMITTOUATA TIOV CUOXETI{OVTAL [E TNV ALHOAVOT), OTIWG
WXPOTNTA TV PAevvoyovwy, Taxukapdia, SvaTvola, atpo-
opatpvovpia, kKabng Kat (KTepog. Ztig ydrteg epdpaviletal
ovxvotepa éviovn atehdppota kat épetog (Kovalkovicova
et al. 2009, Cortinovis & Caloni 2016).

Acyvwon: H Sicyvwon Paociletar apxikd, 6mwg Kat oe
K&Be mepinTwon To€Kwong, oe v KAAO LGTOPIKO aTtd TOV
(SLOKTATN KAl OTA KAWVIKE CUUITTOHATA TOV {00V KAt TNV
TipooKoor) Tou (Baile & Garland 1992). Ztov epyaotnplaxod
ENEYX0, XAPAKTNPLOTIKO TNG TO&IKwoN S elval n avatplia, pe
avevpeot owpatidiwy Tov Heinz, ) atpoopatptvoupio kot n
oudetepodihia (Baile & Garland 1992, Ford & Mazzaferro
2011). Enpavtiko givat va yivel Stapoptkn Sidyvmon artod
G\ voorpaTa 1} KATAOTATELG TTIOL TIPOKAAODV ALOALOT),
OTIWG TA OLLHLOTIOPAGCLTA 1) T) XUTOAVOCT] ALHOAVTIKT atvaxtptiot
(Cope 2005). Enetdr) 6pwg n avatpio mouv mpokoeital
e€attiag Tewv cwpatdinv Heinz eival omdvia, Ba mipéel
va tifetat voyia tofikwong ard Kpeppvdi ) okdpdo oe
K&Be avaroyo meptotatikd (Kovalkovicovd et al. 2009).

Awayeipion-Bepareia: Aev viapyet avtidoTo ya Tnv
ovykekptpévn to€ikworn). To pwto otddio g Stayeiptong
TOU TIEPLOTATIKOD givat 1) atoToikmon Kat 1 atabeporoinon
Tou {®ov. H amotofikwon yivetat péow tng mpdkAnong
EHETOV, TIADOTG OTOHAXOV KAt XOPYNOoNG KABapTIK®V 1
TIPOCPOPNTIKMDV OVOLROV. X TIEPITTWOT) TTOL TO TIEPLOTATLKO
TipoGENDeL pe TLUVEXT) EUETO YIVETAL XOPTYNOT AVTLEUETIKMY,
KaBa¢ onpavtikn eivat n Statrpnon g evud&Twong Tou.
Ye coPapd MEPIOTATIKA CUVIOTATAL 1] LETAYYLOT) OALKOD
allaTog 1} TAGOHATOG, EVE® 1) XOPHYN O AVTIOEEOWTIKAY,
omw¢ Prrapivn E kat n N-aketuhokvoTeivn amotpérel
Snpovpyia cwpatidiewy Heinz (Baile & Garland 1992, Handl
& Iben 2008, Kovalkovi¢ovd et al. 2009, Ford & Mazzaferro
2011, Cortinovis & Caloni 2016).

[Mpéyvwon: H mpdyvwon e€aptatal and tn coPapod-
TNTA TNG AVALNG KAl TNV oITOTENECUATIKOTNTA TNG LITTO-
OTNPIKTIKAG GpovTiSag. Zta (O GUVTPOPLAC, N ATTOPUYT
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or powdered form, or when they are contained in
foods or food products. It is observed in animals
which have ingested amounts exceeding 0.5%
of their body weight in onions in a single meal
(Cope 2005, Kovalkovic¢ovd et al. 2009, Cortinovis
& Caloni 2016).

Mechanism of toxicity: After onions and garlic
have been consumed, bisulphites are produced
which lead to red blood cell glucose-6-phosphate
dehydrogenase deficiency and haemoglobin oxi-
dation (oxidative stress). The denatured haemo-
globin (methaemoglobin) forms a residue on the
surface red blood cells contributing to Heinz
bodies formation, resulting in haemolysis and
therefore anaemia (Handl & Iben 2008, Kovalk-
ovicova et al. 2009, Cortinovis & Caloni 2016).

Clinical signs: This toxicosis immediately
cause vomiting, diarrhoea, depression, abdom-
inal pain, anorexia and dehydration. After some
days, clinical signs pertaining to haemolysis occur,
such as pale mucous membranes, tachycardia,
dyspnoea, haemoglobinuria, as well as icterus.
In cats, marked salivation and vomiting are ob-
served more frequently (Kovalkovic¢ovd et al.
2009, Cortinovis & Caloni 2016).

Diagnosis: Diagnosis is initially based on
thorough history and clinical signs observed at
admission, same as in any other toxicosis (Baile
& Garland 1992). Laboratory findings charac-
teristically include anaemia with Heinz body
formation, haemoglobinuria and neutrophilia
(Baile & Garland 1992, Ford & Mazzaferro 2011).
It is important to differentiate this from other
disorders or conditions causing haemolysis, such
as haemoparasites or autoimmune haemolytic
anaemia (Cope 2005). However, as long as Heinz
body anaemia is rare, onion or garlic toxicosis
should be included in the differential diagnosis
of such cases (Kovalkovicovi et al. 2009).

Management-treatment: There is no anti-
dote for this toxicosis. The primary stage of man-
agement of such cases is decontamination and
stabilisation. Decontamination occurs through
induction of emesis, gastric lavage and adminis-
tration of laxatives or adsorbent agents. In cases
admitted with refractory vomiting antiemetics
are administered, considering that it is important
to preserve hydration. In severe cases, whole
blood or plasma transfusions are recommended,
whereas the use of antioxidants such as vitamin E
and N-acetylcysteine may prevent Heinz bodies
formation (Baile & Garland 1992, Handl & Iben
2008, Kovalkovicovd et al. 2009, Ford & Mazza-
ferro 2011, Cortinovis & Caloni 2016).




™G €xBeong oapag armotehel TNV KAADTEPT) TIPOANTITIKY)
otpatnytkn. H oition pe kpeppodia 1) pe aAa idn g
owkoyévetag Liliaceae 1 pe mapdywya touvg Ba mpéret va
amnogpevyetat (Cope 2005, Salgado et al. 2011).

EUANITOAN

Tolikég ovaieg: H EUAMTOAN eival TEXVNTI YAUKAVTLKT) OL-
ola, IOV XpnolponoLeiTal WG VITOKATACTATO {dxapng oe
TotKiAa TpOPLLa eLPEiNG AVOPOTILYVNG KATAVAAWOTG, OTIWG
Kapapéleg, Toixheg xwpig {dxapn, HITloKOTa, YAUKiopaTa,
apTOOKEVATHATA, KAOOG Kot o€ Sidpopa mpoiovTa Yo
dtapntikovs. Adyw g avtiPaktnpidiakng Sp&aong Kot
NG YELOTIKOTNTA TNG, 1] ELATOAN tephapfdveTal emtiong
oe TANBWPA LATPIKOV, 0SOVTIXTPLIKWV KAL KTNVIOTPIK®V
TPOidVTWV GpovTidag, OTiwG oL 000VTOKPENEG KAL T GTO-
patikd Stodbparta. H avénuévn epmopia kat xprjon g
EVAITOANG WG YAUKAVTIKNG ovoiag Ta TEAEVTAIX XPOVIX
éxet av€noel v ékBeon Twv KATOKISIwV (Wwv e auThHV
(Dunayer 2004, Cortinovis & Caloni 2016). Qo1600, ipénel
va avapepBei OTL pEXPL OTHEPA TIEPLOTATIKA TOEIKWONG
amd EVATONN éxouv KaTaypadel ovo oe okvAovg (Handl
& Iben 2008). H toikoétnTa TnG 0vsiog oTiq YaTeg péxpL
nipdTivog Ttapépleve ayvwotn (Mason et al. 2014). Zrjuepa,
600V aPopd TIG ETUNTMOOELG TNG EVALTOANG OTIG YdTeg Sev
éxouv Ppebel onpavTIKEG AAAYEG OTIC AULHATONOYLKEG Kall
BloxnHiKES TapapéTpoug otav xopnyndoovv ddoelg g
14€ng tov 0,1, 0,5 kot 1 g kg™ (Jerzele et al. 2018). Zkvlot
IOV KaTavai®wvouy éve artod 0,1 g kgt EuATOANG mTpémel
va Bewpovvtal 61l Pplokovtat og Kivduvo TTpdKANoNg
urtoyAUKaLpiaG, eve oL ddoelg mave a6 0,5 g kg™ pmopet
va eival Nratotofikég. O vmohoylopog g d6ong g ult-
1OANG oTa ddpopa poidvTa ptopel va amoBel SUoKoAog
JLOTLTIAPOAO TIOL SLELKPLVICETAL ) TIEPLEKTIKOTNTA TOUG O€
EUMTONN, eival 1o VS OVO N TEMIKT TTEPLEKTIKOTNTA
TV COKXAPWV va avay padetat oty eTikeTa. Emonpaiverat
TwG pio KoUTa EVAITOANG Ge GKOVN TIOL XpnOLHoTToLEiTalL
ot faxapomhaotikn (uyilet epinov 190 g (Dunayer 2006).

Mnyaviopog 1o€ikotnTag: Xtov avOpn o n katavéwon
EUMTONNG Sev pokahel oNUAVTIKEG aAAaYEG OTx eTtimeda
[VOOLAIVIG KAl WG EK TOVTOU GTN GUYKEVTP®ON TNG YAUKOLNG
TOU aipa1og. 201600, 0TOUG GKUAOUG 1) EVAITOAN TIpOKaAEL
eAeLOEPWON IVGOLAIVIG aTTd TO TT&YKPENG, TIOL 00NYEL O€
Tayxela Kat SpapaTIK Helwon TG CLYKEVTPWONG TNG YAL-
KOUNG OTO alplor, e GUVETIELX TNV ELPAVLIOT) DTTOYAVKOLHLIOG
(Mason et al. 2014, Oehme & Hare 2014). H katavéiw-
on peyahng moootntag EVALITOANG 0dnyel oe avénon tng
€KKPLONG LVOOVAIVNG péoa oe 30 AeTTT&, 0€ LTTOYAVKOALLIQ,
vrokahtatpia, Kot oe mbavr) vtopwodpatatpia. Emiong,
evioTe, TPOKANEITAL NTTATIKY VEKPWOT Kol oeio NmaTikn
avenapketa (Handl & Iben 2008, Kovalkovi¢ovd et al. 2009).
Ot pnxaviopoi mov evBuvovtal yia Ty nratikr) PAapn Sev
éxouv TTpoadloptoTel TIAMpwG péxpL ofjpepa (Jasani 2011,

Food intoxications

Prognosis: Prognosis depends on the severity
of anaemia and the effectiveness of supportive
care measures. Avoidance of exposure is the best
preventive strategy in companion animals. Feed-
ing onions or other species of the Liliaceae family
or their products to companion animals should
be avoided (Cope 2005, Salgado et al. 2011).

Xylitol

Toxic substances: Xylitol is an artificial sweetener,
used as a substitute for sugar in many food items
widely consumed by people, such as hard candy,
sugar-free gum, cookies, pastries, bread products
as well as various products for diabetics. Due to its
antibacterial properties and pleasant taste, xylitol
is also included in many medical, dental and vet-
erinary products of care, such as toothpastes and
mouth washes. The increased selling and use of
xylitol as a sweetener have resulted in increased
exposure in companion animals (Dunayer 2004,
Cortinovis & Caloni 2016). However, it should
be mentioned that so far cases of xylitol toxicosis
has only been recorded in dogs (Handl & Iben
2008). The toxicity of this substance in cats had
been unknown until recently (Mason et al. 2014).
Nowadays, regarding the effects of xylitol in cats
there have not been found any significant changes
in haematological and biochemistry parameters
when doses at a level of 0.1, 0.5 and 1 g kg have
been administered (Jerzele et al. 2018). Dogs
ingesting more than 0.1 g kg of xylitol should
be considered at risk for hypoglycaemia, whereas
doses over 0.5 g kg™ can be hepatotoxic. Calcu-
lating the xylitol dose in various products may
prove challenging because even though their
xylitol content may be reported, it is more likely
only the final content in sugars to be mentioned
on the label. It is noted that one cup of powdered
xylitol for homemade pastries weighs about 190
g (Dunayer 2006).

Mechanism of toxicity: In people the inges-
tion of xylitol does not cause significant changes
on insulin levels and therefore in blood glucose
content. However, in dogs xylitol induces in-
sulin release from the pancreas, which leads to
rapid and dramatic reduction of blood glucose
levels, resulting in hypoglycaemia (Mason et al.
2014, Oehme & Hare 2014). The ingestion of
high amounts of xylitol leads to an increase in
insulin excretion within 30 minutes, resulting
in hypoglycaemia, hypokalaemia, and potential
hypophosphatemia. Furthermore, it may some-
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Mason et al. 2014, Cortinovis & Caloni 2016).

KAwvika kot epyaotnplakd evpripota: Toa mpota kAL-
VIKG CUUITTOpATA TOEKWwon G atd EuAMTOAN epdpavifoval
oe Aya HOAG AETTTd aITd TNV KATAIT00™ Kot auviBwg
niephapavouy épeto, Siappota, Anbapytkdrnra, advva-
pio, ataia, emAnmTKéS Kpioelg Kot Kwpa. Ermmiéov, og
emakdrovBa NG 0€eing NITATIKIG AVETAPKELOG, UTTOPEL
va tapatnpnBoly (KTepog, TapateTapévog Xpovog
&G Tou aipatog (xpdvog tpobpopfivng kat xpovog
peptkn ¢ OpopfomhaocTtivng), BpoppokutTapornevia, me-
TEXLEG KAL EKXVHWOELG, OLLOPPOLYIEG OTOV YO TPEVTEPIKO
OWAVA Kot aUENUEVEG CUYKEVTPWOELG TV NITATIKAOV
ev{Vpwv (Jasani 2011, Mason et al. 2014, Cortinovis &
Caloni 2016). Zto aipa, 61twg avapépOnke, mapatnpei-
TOL LITOYAUKQL L, DITOKOOALALHIA KoL DTTOPWOParTortLio
(Kovalkovic¢ovi et al. 2009, Mason et al. 2014, Oehme
& Hare 2014).

Awryvwon: H Siayvoon Baociletat a1o loTopiko, ota
KALVIKG GUMITTOHOTA KOl OTIG EPYATTNPLOKES EEETATELG.
H katavédwon mpoidviwy pe EUMTOAN Tipérel va epl-
Aappdverat otn Stadpopikr) Sy vmon TIEPIOTATIKMY (e
ave€NyN T ELPAVIOT) UITOYAUKALUING, HE 1) XWPIG NITATIKT
Sdvohettovpyia. Ztnv Stapoptkn Stayvwaon wtopovy
ertiong va tpootefolv To (VoOLA V@A, 1) LITOYAUKatpia
Aoy mapateTapévng vioteiog kat n viepdoaoia tvoou-
Aivng (Handl & Iben 2008, Cortinovis & Caloni 2016).

Awaxeipion-Bepameia: ITpwtapyikr evépyela Kat oe
auTr TNV To&iKwomn armoTelel N aITOpdKPLVOT) TOL TOEIKOD
TOPAYOVTX EITE e TNV TTPOKANOT] ELETOV, E(TE pE TNV
TTADOT) TOU 6TOopAYOoVL. 0THCO, 1) XPiOTN TOL EvepyOoL
GvBpaka wg TPoapoPNTIKOL HEGOU, elval aupLoBnTr-
otun, kaBwg T amotedéoparta HeeTwV in vitro €8el€av
OTL 1) TPOGPOPNOT TNG EVAITOANG Eival TIEPLOPIOHEVT
kat avaldmotn (Cope 2004, Oehme & Hare 2014).
Y& AOLUITTOHATIKAE {Oo TTapatiBevTal cuXVE Kat pKkp&
YeOHATA, 68 CLVOLAGHO e TAKTIKY TtapakolovBnon
TV eMUTESWV TNG YAUKONG TOL 0pol TOL AHATOG Yo
TOVAGXIOTOV 6 éwG 12 wpeg. Xe {Oa fe EvTovn LITOYAL-
Katpio evdelkvutal n evoodAEPia xopriynaon StaAvpETwY
5e€Tpding, kaBKG KAt n Xoprynon CUUITANPWUETOV
KaAOL O€ TIEPIMTWOT CLUVLTTAPXOVOAG VTTOKXALALHIOG.
BonO& akopa n xopriynon NiatonposTATEVTIK®Y, AVTL-
EUETIKWY Kol TTIPOOTATEVTIKOV TOU YAOTPIKOL PAevvo-
yovou ¢pappdaxnv (Handl & Iben 2008, Kovalkovi¢ova
et al. 2009, Jasani 2011).

[podyvwon: ZXeTKd KoAr), oAN& ETUPUAAKTIKT O
aoBeveig pe nratikr) Suohettovpyio (Mason et al. 2014).

Sradpola-otadideg

To€ikég ovoiec: Eival evdiadépov To yeyovogs Ttwg 1 To-
ikwon and otaguiia kat otadideg Bewpeitat katd évav
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times lead to hepatic necrosis and acute liver failure
(Handl & Iben 2008, Kovalkovic¢ova et al. 2009). The
mechanisms involved in hepatic damage have not
been fully clarified yet (Jasani 2011, Mason et al.
2014, Cortinovis & Caloni 2016).

Clinical and laboratory findings: The first clinical
signs of xylitol toxicosis develop within a few minutes
following ingestion and usually include vomiting,
diarrhoea, lethargy, exercise intolerance, ataxia, sei-
zures and coma. Furthermore, sequelae of acute liver
failure may be observed such as icterus, prolongation
of blood clotting time (prothrombin time and partial
thromboplastin time), thrombocytopenia, petechiae
and ecchymoses, gastrointestinal tract haemorrhage
and elevated liver enzymes (Jasani 2011, Mason et al.
2014, Cortinovis & Caloni 2016). In blood, serum hy-
poglycaemia, hypokalaemia and hypophosphatemia
may be observed (Kovalkovicova et al. 2009, Mason
et al. 2014, Oehme & Hare 2014).

Diagnosis: Diagnosis is based on history, clinical
signs and laboratory examination. Ingestion of xy-
litol products should be included in the differential
diagnosis of cases with inexplicable hypoglycaemia
with or without hepatic dysfunction. Insulinoma,
hypoglycaemia due to prolonged starvation and in-
sulin overdose should be included in the differential
diagnosis (Handl & Iben 2008, Cortinovis & Caloni
2016).

Management-treatment: The first treatment
of this toxicosis is again the removal of the toxic
substance either by induction of emesis or gastric
lavage. However, the use of activated charcoal as an
adsorbent is dubious, considering that in vitro stud-
ies showed that the adsorption of xylitol is limited
and unreliable (Cope 2004, Oehme & Hare 2014).
In asymptomatic animals, small and frequent meals
are offered, combined with close monitoring of glu-
cose blood serum levels for at least 6 to 12 hours.
In animals with severe hypoglycaemia intravenous
administration of dextrose solutions is indicated as
well as potassium supplements in cases of concurrent
hypokalaemia. The administration of hepatoprotec-
tive, antiemetic and gastroprotective agents is also
helpful (Handl & Iben 2008, Kovalkovicovd et al.
2009, Jasani 2011).

Prognosis: Relatively fair but guarded in patients
with hepatic failure (Mason et al. 2014).

Grapes-raisins

Toxic substances: It is worthy of note that grape and
raisin toxicosis is considered to be modern in a way,



TpOTI0 TIPOGPATH, KABWG OL TIPWTEG AVAPOPEG TTEPIOTATIKWY
éywvav N Sexaetior Tov 1990, eve petd to 2000 o ToTo)-
Bnke 611N KaTavawon Toug antd T {wa odnyel oe vePpikr
avenapkela (Poppenga 2007, Jasani 2011). OAa ta €idn v
otapuAev-otadidwv Bewpodvtat Toikd, avefaptnta amd
NV oK\ ia Kat Tov Tpdo rapaywyrig toug. H to€ikn §don
vrtohoyt{opevn Péon Enpdg ovoiag eivat 32-36,4 gkg™, aA\d
épevveg Oeiyvouv 0Tl 0 PaBpdg evmabetag Kot ToEKwoNg
dev eival o idlog oe kdbe (wo (Kovalkovicovi et al. 2009).
H Bavatngopog 56om oTadpuAiav ) TpolovTRY GTAdUALOD
Sev éxel kaboploTel, eva peléteg meplotatikmy Sev édet€ov
ovoxétion petal NG mpoohapPoavopevng S6ong Kot g
enBinong oe okOAoLG. Exet avadepBei 0Tl ot eNdxtoTeg
S00EIG OTAPULALGOV TIOU UITOPOUY VXX TIPOKAAEGOUV VEPPIKT
avendpkela eivat4-5 otadpOulia ava 8 kg cwpatikov Bapoug
1 2,8 g kg. Ocov adopa Tig oTadideg, n ehdytotn Sdon
TIOL HITOpEl VA TIPOKOAEDEL VEPPLKT) AVETIAPKELX elval 3 g
kg! (Lee 2013). ITapdra avTd, oplopévol aKOAOL paiveTal
va gfval IKavol va KATaVaA®@VOLY GTaPUAL Kal TTPOoiovTo
oTadpLALOV Xwpic va epdpavicovy avemBupunteg endpaoelg
(Cortinovis & Caloni 2016).

Mnxaviopdg to€iotntac: O punxaviopog Spaong ma-
papével péxpt onpepa adtevkpiviotog (Eubig et al. 2004).
Qot1600, LNdpxoLV KATTOLEG LTTOBECEG OTL 1) TOEIKOTNTA
odeileTal €iTE OTNV AVIKAVOTNTA TWV OKOUAWV VO HETO-
PoAicoUV OpLOUEV ATTO TOL CUOTATIKE TWV GUYKEKPLHLE-
VoV ppolTwV (TLX. TAVIVEC), EiTE TNV TTHPOLTIA [LUKOTO-
Evav 1 vmoetppdatey ¢pappdrkev (Handl & Iben 2008,
Kovalkovic¢ovi et al. 2009).

K wikd ovpnropara: EEL éwg 24 @peg HeTa TNV KATA-
VEAwon epdpavifovtal Ta TPOTH KAVIKE CUUITTOUATX OTIWG
EHETOG, SLAppoLa, KOLAAKOG TIOVOG Kot APLIKTWOT), EVED
ptopel va urtép&et kat ToAuSupiar. X1r cuVERELR TTPOKOAEITAL
aloBatpia Kat 48-72 dpeg amd TNV KATaAvaAwoT Topa-
peital oAtyoupia f/kat avovpia Adyw ofeiag vedppikig
avendpkelag. Otav eykataotabei n avovpla, n Tpoyvmon
elvat Suopevrig (Baile & Garland 1992, Handl & Iben 2008,
Kovalkovic¢ova et al. 2009, Cortinovis & Caloni 2016).

Ayvwon: Oniwg oe dAeg TIG TpoPoyeveig TOEIKWOEL,
n ddyvwon Paciletal oto oTopkd pali pe cuvektipnon
TV KAVIKOV CUUTTOHUATOV KAL TOV EVPNUATWV TOV £p-
yaotnplakev e€etaoewv. Emiong, eival mBoavo va yivel
avayvopLon Twv GpolT®V OTOV EUETO, OTA KOTIpovaL Kol
OTO GTOHA YEYOVOG TTOU TTpémet va Bdlel oe vtoyieg Tov
KTnviatpo. Zta obpa propei va Starotwbel mpwteivoupia,
yAvkoloupia Kat atpatoupia, eve OTIG PLoxnHikég eeTdoelg
va apartnpnBei av€non ovpiag (BUN) kat kpeativivng,
vrtepkatatpia kot vteppwopatatpio (Handl & Iben 2008,
Kovalkovi¢ova et al. 2009, Cortinovis & Caloni 2016). X¢
{oa o éytve totomaboloyikn e€étaon mapatnpribnke
OWANVAPLXKT) EKPVALOT TV veppov (Mazzafero et al. 2004,
Morrow et al. 2005, Poppenga 2007).

Food intoxications

considering that the first cases were reported in
the 1990’s, whereas after 2000 it was determined
that ingestion of grapes/raisins by companion an-
imals causes renal failure (Poppenga 2007, Jasani
2011). All species of grapes/raisins are considered
to be toxic, regardless of type or the way they were
produced. The toxic dose calculated by dry matter
isat 32-36.4 g kg'!, however studies have indicated
that the severity of sensitivity and toxicosis is
not the same in all animals (Kovalkovic¢ova et al.
2009). Lethal dose of grapes or grape products
has not been determined, whereas case studies
have shown no correlation between ingested dose
and death in dogs. It has been reported that the
minimal dose of grapes that may induce renal
failure is 4-5 grapes per 8 kg of body weight or
2.8 g kg!. Regarding raisins, the minimum dose
that may cause renal failure is at 3 g kg™ (Lee
2013). Regardless of these facts, some dogs seem
capable of consuming grapes and grape products
without any undesirable side effects (Cortinovis
& Caloni 2016).

Mechanism of toxicity: The mechanism of
toxicity remains unclarified (Eubig et al. 2004).
However it has been hypothesised that toxicity in
dogs is caused either by their inability to metab-
olise certain components of this particular fruit
(e.g. tannins) or by mycotoxins or contamination
by drugs (Handl & Iben 2008, Kovalkovicova et
al. 2009).

Clinical signs: Six to 24 hours post ingestion
the first clinical signs are observed such as vomit-
ing, diarrhoea, abdominal pain and dehydration,
as well as polydipsia. After that, azotaemia de-
velops, and 48-72 hours post ingestion oliguria
and/or anuria occur due to acute renal failure.
When anuria has been established, the prognosis
becomes poor (Baile & Garland 1992, Handl &
Iben 2008, Kovalkovi¢ova et al. 2009, Cortinovis
& Caloni 2016).

Diagnosis: Much like in all food-associated
toxicosis cases, the diagnosis is based on history
and evaluation of clinical signs and laboratory
findings. Furthermore, it is likely for fruit to be
identified in the vomitus, faeces and mouth, a fact
which should be an indication to the clinician. In
the urine, proteinuria, glycosuria and haematuria
may be observed, whereas biochemistry evalu-
ation may reveal increased blood urea nitrogen
and creatinine, hyperkalaemia and hyperphos-
phatemia (Handl & Iben 2008, Kovalkovic¢ova et
al. 2009, Cortinovis & Caloni 2016). In animals
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Awayeipion-Bepameia: Eivat Tohd onpavTikog o xpo-
VOG TIPOOKOWLONG TOL TIEPLOTATIKOV OTOV KTINVIATPO,
®wOoTOO0O eTmeldn Ta ppolTA €Xouv apyr TEYN, a&ilel va
yivet mpoomdOela Oepareiog akdpa Kat €merta ammd v
TIAPOJ0 APKETWV WPWV ATIO TNV KATAVAA®OT] TOUG. Ap-
XIKOG 01d)0G efval 1 amotoivwon Tou {Hov péow TNG
TPOKANGONG ELETOV, TNG TTAVOTG GTOUAXOVL KAl TNG XPN-
ong kabaptikav (Handl & Iben 2008, Kovalkovic¢ova
et al. 2009). Xe mepintwon 1oL T (MO TTPOCEPXETAL e
CUUTIT@HOTA GUVEXOVG EUETOL pmtopel va xopnynBovv
QVTLIEUETIKE, O CLVOVACHO HE YAOTPOTIPOCTATEVTIKA.
H ev8odpAéPia evuddtwon mpémel va elval emiBetikn,
eldikd dtav cuvumdpxel apudATWon Kat cLVOLALETAL e
OUVEXT EPYAOTNPLAKO EAEYXO TNG VEPPLKNG AeLTOLPYING
Yia TOLAGXLOTOV 72 OpEG HETA TNV KATATTOOT) TNG TOEIKTG
ovoiag (Baile & Garland 1992, Jasani 2011). Xe mepiota-
TIK& IOV epdpavifouv oAlyoupia, evdeikvuTal eKTOC TNG
emiBeTIKNG opobeparmeiag kot n avgnon g dtovpnong
(1. xopriynomn ¢povpocepidng, pavitding r Somapivig)
He oTdx0 TN Stathpnon NG vedpikng Aettovpyiag (Baile &
Garland 1992, Poppenga 2007, Salgado et al. 2011). Té\og,
0€ KATIOLEG TIEPTTWOELG XL artodetyOel N wdpeMLoTnTA TG
QLHOKABPONG KAL TWV TIEPITOVAIKWV TTADCEMY, oV gfval
avta Sdéotpa otov KTnviatpo (Baile & Garland 1992,
Handl & Iben 2008, Kovalkovicova et al. 2009, Mazzaferro
2010, Salgado et al. 2011).

[Tpéyvwon: H npdyvwon Bewpeitar Suopevng oe
TIEPLOTATLKA TIOV €XEL EPPAVIOTEL avovplia, eVve OE Te-
PIMTTWOT) TTOL KATTIOLO TIEPLOTATIKO TIPOCKOULOTEL TTOAD
YPHYOPQ HETA TNV KATAVAA®GCT) TV TOEIK®V TTPOIOVIWY,
1é1E N IPOYVWOT) eival apkeTa Kar (Handl & Iben 2008,
Mazzaferro 2010).

Dotikia macadamia

To€ikég ovoieg: Ta ¢plotikia macadamia mpoépxovTal
a6 1a dévrpa Macadamia integrifolia ko Macadamia
tetraphylla, mov evdokipovy oTig NelpwTikég HITA Kot
ot Xapan, kat tnv Avotpalia avriotora. O avBpwitog
HITOpEl va T KAToVaADOEL PpETKL, YNUEVA 1] Kot AATL-
Opéva, eiTe 0TN aTTA) HOPPT) TV ENPWV KAPTIWV elTe OTAV
XPTOLHOTIOOVVTAL WG ETUTTPOCHETA GLOTATIKA O€ YAVKA
1) WITLoKOTAL @€wpOoLVTAL fiot TTOAVTLUN TPOPT e XAUNAN
XoAnoTepdAn Kot vATpLo, KaBmg Kal pior e€apeTIK TINYT
poryyaviov kat Betoptivng. Eiva onpavticd va toviotel 1t
TepLOTATIKA ToEikwong amd ¢ploTikia macadamia €xovv
onpelwBel amoKAeLoTIKE Ge GKUAOUG Kot 0€ KavEva GANO
{wiko gidog (Hansen et al. 2000, Handl & Iben 2008, Botha
& Penrith 2009, Kovalkovicovd et al. 2009, Gugler et al.
2013, Cortinovis & Caloni 2016).

Mnxaviouog to€ikdtnrag: O pnxaviopdg g To&iko-
TNTAG TOUG O TNV TIEPITTOOT TV OKUAWV TIAPOUEVEL TIPOG
TO TTAPOV AYVWOTOG Kot 1 amattovpevn 86omn yia Tnv
nipoKAnon todikwong dev éxel Tekpnplwbel emakpipag
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that underwent histopathological examination
of the kidneys, acute tubular necrosis was found
(Mazzafero et al. 2004, Morrow et al. 2005, Pop-
penga 2007).

Management-treatment: The time from inges-
tion to admission to the veterinary clinician is of
utmost importance, however due to the fact that
the fruits are slowly digested, treatment is valuable
even after several hours following ingestion. The
primary goal is the detoxification via emesis in-
duction, gastric lavage and laxative administration
(Handl & Iben 2008, Kovalkovicova et al. 2009). In
cases in which animals are admitted with refractory
vomiting, antiemetics may be administered, in
combination with gastroprotective agents. Intra-
venous fluid resuscitation should be aggressive,
especially when there is concurrent dehydration
and should be combined with continuous labora-
tory monitoring of the renal function for at least
72 hours after ingestion of the toxic substance
(Baile & Garland 1992, Jasani 2011). In cases with
oliguria, it is indicated other than aggressive fluid
therapy to increase diuresis (e.g. administration
of furosemide, mannitol or dopamine) in order
to preserve renal function (Baile & Garland 1992,
Poppenga 2007, Salgado et al. 2011). Finally, in
some cases the beneficial effects of haemodialysis
and peritoneal dialysis have been proven if these
are available to the veterinary clinician (Baile &
Garland 1992, Handl & Iben 2008, Kovalkovic¢ova
et al. 2009, Mazzaferro 2010, Salgado et al. 2011).

Prognosis: Prognosis is poor in cases with
anuria, whereas cases which are admitted quickly
after ingestion of toxic products have a fairly good
prognosis (Handl & Iben 2008, Mazzaferro 2010).

Macadamia nuts

Toxic substances: Macadamia nuts are produced
by trees of the species Macadamia integrifolia and
Macadamia tetraphylla, which prosper in mainland
USA and Hawaii, and Australia respectively. People
can ingest the nuts fresh, roasted and/or salted, in
plain form or added to sweets or cookies. They are
a valuable food with low cholesterol and sodium
content, as well as an excellent source of manganese
and thiamine. It is worthy of note that cases of
macadamia nut toxicosis have been reported
exclusively in dogs and no other animal species
(Hansen et al. 2000, Handl & Iben 2008, Botha &
Penrith 2009, Kovalkovicova et al. 2009, Gugler et
al. 2013, Cortinovis & Caloni 2016).

Mechanism of toxicity: The mechanism of
action of their toxicity in dogs is currently un-




(Kovalkovi¢ovd et al. 2009). H to€icdtnta prtopei va odei-
A€TaL O€ KATTOLO Ay VWO TO OLOTATIKO TWV GLOTIKLOV, OTNV
TIAPOLGIA PUTIWV EMAV® OTOVG KAPTIOUE 1) HUKOTOELVGV
(Hansen 2002, Gwaltney-Brant 2012). H e\dyxiotn 86on
GLOTIKIWV TTOV prtopei va ipokahécel Toikwon eivat 11,7
g kg owpatikob Papouvg, Snhadn 5 pe 6 kapmoi ava kg
owpatikov Papoug (Hansen et al. 2000, Knight 2007).

KAwvika ovuntopata: Méoa oe 12 opeg amnod v
Katdmoor), otadlakd epdpavitovial xwAotnta, atadia,
HUTKOG TPOHOG, aduvapia, SuoKopyio Kot THpGALOT) TwV
omioBiwv dKpwV, KATAKALOT, EUETOG, KOLMAKOG TTOVOG,
TiepLdpeplkd odnpata, vepBeppia kat avlnpévn kapdiakn
oUXVOTNTA. O&vaTOoL OXETILOHEVOL [E TN CUYKEKPLUEVT
Toéikwon dev €xovv avadepbei uéxpl orpepa, Kabwg OAa
TOL KOTOYEYPAHUEVA TIEPIOTATIKA AVEKAUYAV TIAPWG
péoo o€ 24-48 wpeg, HETE amtd ENGXLOTI KTNVIATPLKY
napépPaon (Hansen et al. 2000, Botha & Penrith 2009,
Kovalkovi¢ova et al. 2009, Gugler et al. 2013, Cortinovis
& Caloni 2016).

Aldyvwon: To .otoptkd Tov acBevoig Kat n tapouvasio
QLOTIKIWV OTOV EHETO ATTOTENOVV TIG KUPLEG eVEe(felg TTOV
oToXoTOloVV TNV Toikwon amd PploTikia macadamia
(Handl & Iben 2008). H Siaxgpoptkn) Sty vworn peta&d ah-
Awv epthapPavel ToSIkwaoelg amnod €kBeor) oe (BeppeKTIvES,
atBurevikn YAUKOAN, alBovorn, Ppwpedaivn, Beviodiale-
Ttiveg kat a6 viiepdooia PapPirovpikwv (Hansen 2002).

Alayeipion-Oeparmeia: XTI¢ TEPIGTOTEPES TIEPUTTWOEL,
Kopio e€eldikevpévn Bepameio dev elval amapaitntn,
KaB®¢ oLXVA TTOPATNPEITAL AVTOUATN LITOXWPNOT TWV
CUUTTWHATWV. Q01600 eival Suvatdyv va amattndovy
UTTOOTNPIKTIKA LETPO KAL TTAVGT) GTOUAXOU, He 1} Xwpig TN
xopriynon evepyot avBpaxa (Kovalkovicova et al. 2009,
Cortinovis & Caloni 2016).

[Mpoyvwon: Oewpeitat TOAD KoAT), KaBwg Sev éxouv
avadepOei Bavatol opet\dpevol 0T CLYKEKPLHEVT) TO-
€ikwon (Handl & Iben 2008).

A1BavoAn ko {opun
Toéika mpoidvta: H aubavohn eivat piot ahkooAn pe Sto

dropa avBpaka, yvewotn Kal o¢ alduliki aAkoOAn 1
Koww¢ owvomvevpa. H aibavodn avevpioketal oe pio
TOLKIA X TIPOIOVT®V, OTIWG SIAAUTEC, KAVGLH, PadEés Kal
Gappaka. ZTnv KTNviatpiki, n atlbavéin xpnotpormoteital
evpew¢ yia n Bepameia tng Tofikwong and atbuvlevikr
YAUKkOAN (Jasani 2011, Cortinovis & Caloni 2016). TTept-
OTATIKE SLATPOPIKWY TOEIKWOEWV atd atdavOrn éxouv
avadepBel Emerta amod TNV KATATOOT KAKOOAOUXWV TTOTWV
Kot QOUNG cANG Kot HeTE Ao TNV KATAVEAWOT) LAWY TTOU
Bpiokovtav oe ofyn (Suter 1992, Kammerer et al. 2001,
Kovalkovicovd et al. 2009). Zoppwva pe tn PrpAioypa-
¢la meplotatika Slatpodikn¢ Tofikwong amd abavoin
éxouv onpelwBel povo oe oxvAovg (Means 2003, Gugler
et al. 2013).

Food intoxications

known and the dose required to induce toxicosis
has not been exactly established (Kovalkovi¢ova
et al. 2009). Toxicosis can be caused by some un-
known element of the nuts or by the presence of
contamination and/or mycotoxins (Hansen 2002,
Gwaltney-Brant 2012). The minimum toxic dose is
at 11.7 g kg body weight, meaning 5 to 6 nuts per
kg of body weight (Hansen et al. 2000, Knight 2007).

Clinical signs: Within 12 hours post consump-
tion, gradually emerging signs include lameness,
ataxia, muscle tremors, weakness, stiffness and
paralysis of the hindlimbs, recumbency, vomiting,
abdominal pain, peripheral oedema, hyperthermia
and increased heart rate. Deaths that have been
attributed to this particular food-associated tox-
icosis have so far not been reported, considering
that all recorded cases recovered fully in the span of
24-48 hours, with minimal veterinary intervention
(Hansen et al. 2000, Botha & Penrith 2009, Kovalk-
ovicova et al. 2009, Gugler et al. 2013, Cortinovis
& Caloni 2016).

Diagnosis: Patient history and the presence
of nuts in vomitus are the main clues pointing to
macadamia nut toxicosis (Handl & Iben 2008).
The differential diagnosis includes, among other
things, toxicoses caused by ivermectin, ethylene
glycol, ethanol, bromethalin, benzodiazepines and
barbiturate overdose (Hansen 2002).

Management-treatment: In most cases no
specific treatment is necessary, considering that
automatic remission of clinical signs is often ob-
served. However supportive measures and gastric
lavage with or without administration of activated
charcoal may be required (Kovalkovicova et al.
2009, Cortinovis & Caloni 2016).

Prognosis: Is expected to be good, considering
that this toxicosis has not been associated with
deaths (Handl & Iben 2008).

Ethanol and dough

Toxic substances: Ethanol is a two-carbon alcohol,
also known as ethyl alcohol or most commonly
alcohol/spirit. Ethanol can be found in a variety of
products such as solvents, fuel, paints and drugs.
In veterinary medicine, ethanol is commonly used
for managing ethylene glycol toxicosis (Jasani 2011,
Cortinovis & Caloni 2016). Cases of dietary eth-
anol toxicosis have been reported following the
ingestion of alcoholic beverages or dough but also
after consumption of rotting apples (Suter 1992,
Kammerer et al. 2001, Kovalkovi¢ové et al. 2009).
According to the literature cases of dietary ethanol
toxicosis have been noted only in dogs (Means
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Mnyxaviopog to€ikétntag: H ailbavoin amoppoddral
TOXEWG ATTIO TNV EVTEPLKT 080 KAl SIATTEPVE TOV AULHATOE-
YKEPOAKO GppayHo, 00Ny®VTaG 0TV eKSNA®AT TOKIAWY
ovpttepatey and 1o KNZ (Cortinovis & Caloni 2016).
To peyavTepo mocootd albavoing petaforiletar oto
nfrap Kat artoBaretat pe ta ovpa (Richardson 2006). Xtig
TEPITTAOOELG TOEIKWONG atd KATATToo™ (UHNG, eKTOG aTTo
TG averBOunTeg evépyeleg TTov TTpoKahel ) artehevBépwon
atBavorng, n (opun avtr kaBauTth ptopel va Aettovpynoet wg
§evo owpa ipoKkaAvTag Edpaln oe omolodnToTe onpeio
TOU TIETITIKOU CWANVA Kot v 08NyT o€t akOpn Kot o€ Stdi-
Taon-otpodn otopdyov (Means 2003, Gugler et al. 2013).

KAvikd cvuntopata: Tor KAVIKE CUHTTOUXTH GUVT-
Bw¢ avanTvocovTal Héoo oe piot dPA aTTO TNV KATATTOoN
Kat mepthappavouvy atalia, épeto, Sidppola, vmobepylia,
ABapyo, katdmtwon, cuvodevdpeva amd epyacTNPLUKA
evprpata petaolkng oéwong (Means 2003, Richardson
2006, Cortinovis & Caloni 2016). Ta {wa ptopei va ava-
nTvouv coPapr) avaTTVELGTIKT avendpKela, Bpadukapdia,
Va HETATTETOVY O€ KWUAT®SN KATAOTACT), VA ELPAVITOUY
ETUANTITIKEG Kpioelg Kat va o8nynBovv oto Bdvato. H
Umap€n Sloykwpévng Kot emwduvng Kothiag Tov odpeiletat
oe UTIEPPOAIKT TTapaywyn aepinv purmopei va onpelwdel oe
{oa Tov kataviwoav wpn (opn (Means 2003, Gugler et
al. 2013).

Adyvwon: H Sidyvwon Paociletat 610 1oTopikd, ota
KALVIK& CUHTTTOHOTO Kot emPePoiwveral e T HETpnon
TV emutédwv g aldavoing oto aipa (Gugler et al. 2013).

Alaxeipion-Bepameia: H apxikn Saxeipion mpémet va
epapuoletat pe 8laitepn MPOCOXT KAl CLUVIOTATAL HOVO
0€ AOLUTTWHATIKA (@A TTOL €X0UV KATAVAA®DOEL TTOAD
TIpOTPGaTA, TTPOIOVTH TIOL TIepLEXouy atfavon (Cortinovis
& Caloni 2016). El8ikdTepa, OTIG TIEPUTTOTELS KATATIOONG
{bung, n mpokAnon epétov Sev cuvioTatal, Kabmg popel
va artodetyOei e€atpeTikd emKivouvn TPOKAAGVTAG EHPpa-
&N KATTOLOL TUAHATOG TOL TETTIKOD OCWAN V. AVTIOETWG N
TIADGT) GTOUAEYOU e KpLO VeEPO HITopel va GUHBAAEL OTNV
emiPpdaduvon g (OHwonG Kal TNV averBOunTn armelev-
B¢pwon TG albavorng kat evéexopévwg va odnyrjoel oe
adaipean HepkoV TUNHATOV (OpNG (Means 2003, Cope
2005, Gugler et al. 2013). H Beparneia to€ikwong ard oh-
KOOAN glval KUplwg LITOGTNPIKTIKY KAL ETUTUYXAVETAL [LE
NV eVOOPAEPLA XOPTYNON VYPOV, DOTE VO AVTIHETWITLOTEL
n apud&TWoN Kat va evioxvBei n vedpikr améxkpion (Suter
1992, Kovalkovicovd et al. 2009, Gugler et al. 2013). Emu-
mAéov, Oa Tipémel va yiveTal Tautdxpovn tapakoiovOnon
TV TAPAUETPWY TTOL ApopolV Kupiwg 1 Beppokpacio Tov
OWHOTOC He OKOTIO TNV TIPOANYN 1} TNV AVILHETWTIILOT TNG
vrtoBeppiag, Kot TwV agplwv apTnpLaKoL aipatog fe aTtdXo
NV evTomion evoeifewv avamvevoTIKNG 1] HeTAPONIKNG
of¢wong. Ot aoBeveig Oa mpémel va mapakolovBovvral
KAL Yl TUXOV EUPAVIOT ETUANTITIKGOV KPIoEWV, OL OTIOlEG
QITaUTEITAL VO AVTLHETOTILOTOVY Gpeca (Richardson 2006,
Gugler et al. 2013). e oTtdvIeG TEPUTTOTELG TTEPIGTATIKGOV
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2003, Gugler et al. 2013).

Mechanism of toxicity: Ethanol is rapidly
absorbed by the intestinal tract and passes the
blood-brain barrier, leading to various clinical
signs from the CNS (Cortinovis & Caloni 2016).
Most of the absorbed ethanol is metabolised in
the liver and excreted in the urine (Richardson
2006). In cases of dough toxicosis, except for the
undesirable effects of ethanol release, the dough
itself may act as a foreign body causing obstruc-
tion at any point of the intestinal tract or it may
even lead to gastric dilatation-volvulus (Means
2003, Gugler et al. 2013).

Clinical signs: Clinical signs usually emerge
in under one hour from the time of ingestion and
include ataxia, vomiting, diarrhoea, hypothermia,
lethargy, depression, with concurrent laborato-
ry findings of metabolic acidosis (Means 2003,
Richardson 2006, Cortinovis & Caloni 2016).
Animals may develop severe respiratory failure,
bradycardia, or they may fall into a comatose
state, or present seizure activity, leading to death.
The presence of an enlarged painful abdomen
caused by excessive gas production may be noted
in animals which consumed uncooked dough
(Means 2003, Gugler et al. 2013).

Diagnosis: Diagnosis is based on history, clin-
ical signs and confirmed by measuring levels of
ethanol in blood (Gugler et al. 2013).

Management-treatment: Initial treatment
should be applied with caution and it is only
recommended in asymptomatic animals that
have recently ingested products containing eth-
anol (Cortinovis & Caloni 2016). In particular, in
cases of dough ingestion, it is contraindicated to
induce emesis, considering that there is high risk
of obstruction of some part of the gastrointestinal
tract. In contrast, gastric lavage with cool water
may contribute to the delay of fermentation and
the consequent undesirable release of ethanol
or may even lead to the removal of some of the
dough (Means 2003, Cope 2005, Gugler et al.
2013). Treatment of ethanol toxicosis is mostly
supportive and is obtained with the intravenous
administration of fluids, in order to manage dehy-
dration and support renal excretion (Suter 1992,
Kovalkovi¢ova et al. 2009, Gugler et al. 2013).
Furthermore, simultaneous monitoring of body
temperature is required in order to prevent or
manage hypothermia and blood gas analysis to
reveal respiratory or metabolic acidosis. Cases
should be monitored also for potential seizure
activity, which should be controlled immediately
(Richardson 2006, Gugler et al. 2013). In rare cases




0€ KOPaT®dN KATAGTHOT), e TapdAANAn coBapn avarmveu-
OTIKN KATAOTONN, ammapaitnTn Kpivetal 1 SlacwAnvewon
Kot 1) pnxovikn vootpién g avamvorg (Kovalkovicova
et al. 2009).

[Mpdyvwon: Lo Ti§ fieg mepmT®oelg ToEIKwong and
atBavoln Kal KAT&oong Hikprig moodTnTag (OUNG, o
avTipeToilovTal éykalpa, N TpOYvwon eivot e€alpeTik.
ZuvnBwe, pe owoTH LITOOTNPIKTIKA GPOVTION, T KAWVIKA
CUUITTOHATA LITOXWPOLV TIANPWG eVTOG 24 wpov. AoTO-
00, acBeveig pe coPapn Toikwon mov mapovotdlovy
OLVOUTVEVOTIKT) KATOOTOA Kait HeTaBOALKT 0§€wan €Xouv
emPpLAaKTIKA TTpdyvwor (Means 2003, Richardson 2006,
Gugler et al. 2013).

ABoxavrto

Toikéc ovaiec: To dévipo Tov afoxdavto evdoKipel oe
TPOTIKEG TTEPLOYEG KAL O KAPTIOG TOU KATAVAAWVETAL €V-
péw¢ a6 avBpwioug oe OAo TOV KOGpHO. ATO Ta GUAA,
Tot ppOVTA, TOUG GTIOPOUVG Kot TOV GPAOLd TOL SEVTPOU £Xel
amopovwOei pia puknToKTOVOC TOiVN, 1) TTEPTIVN, 1) OTTO X
oLpPwva e épevveg Bewpeitat SuvnTikd SnANTNPLOdNG yia
TOUG OKDAOUG Kait TIG Y&TEG, KaBag Kat yta AN eidn {wwv
OTIWG LG, ETTIHLG, TTTNVE, KOViKAOUG, (mroug, fooetdr) kal
atyeg (Buoro et al. 1994, Handl & Iben 2008, Botha & Penrith
2009, Kovalkovicovd et al. 2009). ITpéret va tovioTel 6tLn
To&ikwon armd afokdvTo éxel TEKUNPLWOEL [e €pevveg oTa
nieplocdTepa €101 (HOwV, ®oTdc0o HOVO eN&XLOTA VITOTITA
Kpovopata éxouv Stepevvndel e OKOAOULG Kol Kavéva o€
yateg (Buoro et al. 1994 Botha & Penrith 2009).

Mnxaviopog toéikétntac: H toéikn ovoia mepoivn Bew-
peitat uevBuVN yia TN VEKpwoT) ToL emBnAiov TOL HAGTIKOV
adéva kot Tov evooBnhiov Tou puokapdiov, o€ TIEPIOTATIKA
toikwong votepa artd TNV Katavéwon afokdvrto (Handl
& Iben 2008, Botha & Penrith 2009). Entut\éov, n kata-
VO won av€npévng ToaoTNTIG A OKAVTO Eival LKAV Vi
odnynoetotny mpdrinon naykpeatitidag (Kovalkovicova et
al. 2009). EvtottoLg, 0 akpipig pnxoviopog mpdKAnong e
OLYKEKPLHEVNG TOEIKWONG T papLEVeEL Ay VwaTog. O Babidg
¢ To€IKOTNTC TTOKIAEL avapeoa ota Sikpopa €idn Tov
GuTOL afoKdavTo, He TNV Kowvr) Totkihior fovatepdhag va
eppaviCetal wg n mo toikn. Qotdco, fe dedopévo OTtL
aUTEG oL TTolKIAiEG Sev pmopovv va dakplBobv poppo-
AOYIKG HeTaD TOUG, N KATAVAA®GT) OTIOLOLONTIOTE HEPOG
TOU GUTOV ATTO TA KATOLKISL (O aTtaryopeveTal auaTnpd
(Handl & Iben C 2008).

KAk cupntepata: 1o 000 TMEPIOTATIKA OKOA®Y
IOV €XouV dnpoctevOel pHEXPL OTHEPA, TOL CUUTTOHATA
mepAappavay, éueto, didppola Aoyw epediopol Tou ya-
oTpevTEPIKOL Phevvoydvou, S1oyKkwon Kothiog, eDKOAN
KOTIwOT Kat avartvevoTtikr) dvoxépela (Kovalkovicovd et
al. 2009, Buoro et al. 1994). Ao v KAwvikn e€étaon, to
nAekTpoKapSloypAPN A Kol TIC EPYAOTNPLUKEG eEETATELG,
TPOEKLY OV eVPTHATA GUHPATA e elkova de€ldg oupdpo-
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admitted in comatose state with severe respiratory
failure, intubation is required followed by me-
chanical ventilation (Kovalkovicové et al. 2009).
Prognosis: In mild cases of ethanol toxicosis
or ingestion of small amounts of dough, with
timely intervention, the prognosis can be ex-
cellent. Usually with the appropriate supportive
measures, clinical signs recede fully within 24
hours. However, patients with severe toxicosis
presenting with respiratory failure and metabolic
acidosis have a guarded prognosis (Means 2003,
Richardson 2006, Gugler et al. 2013).

Avocado

Toxic substances: The avocado tree grows in
tropical areas and its fruit is widely consumed
by people all over the world. From the leaves,
the fruit, the seeds and the bark of the tree a
fungicidal toxin called persin has been isolated,
which according to studies is potentially toxic
to dogs and cats, as well as other animal species
such as mice, rats, birds, rabbits, horses, cattle
and goats (Buoro et al. 1994, Handl & Iben 2008,
Botha & Penrith 2009, Kovalkovic¢ova et al. 2009).
It should be noted that avocado toxicosis has been
substantiated by research in most animal species,
however very few suspected cases have been
reported in dogs and none have been reported
in cats (Buoro et al. 1994 Botha & Penrith 2009).

Mechanism of toxicity: The toxic substance
persin has been implicated in necrosis of the
mammary gland epithelium and myocardial en-
dothelium in cases of avocado toxicosis (Handl &
Iben 2008, Botha & Penrith 2009). Furthermore,
the consumption of increased amounts of avocado
can potentially lead to pancreatitis (Kovalkovi¢ova
et al. 2009). Nevertheless, the exact mechanism
of this particular toxicosis remains unknown. The
severity of clinical signs varies between the differ-
ent species of avocado plant, with the common
Guatemala variety being the most toxic. However,
given that these species cannot be differentiated
by morphology, the consumption of any part
of the plant by companion animals is strictly
forbidden (Handl & Iben C 2008).

Clinical signs: In the two cases that have
so far been reported in dogs, clinical signs in-
cluded vomiting, diarrhoea due to irritation of
the gastrointestinal mucosae, abdominal dis-
tension, exercise intolerance, and respiratory
distress (Kovalkovi¢ova et al. 2009, Buoro et al.
1994). Clinical examination, electrocardiography
and laboratory examinations revealed findings
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pNTIKAG KapSiakng avendpietag. Ot 500 GKOAOL TEMKAOG
KatéAnéa Kai n etkova auth emBePatmdnie AR pwG artd
NV vekpotopkn e€€taon (Buoro et al. 1994). H akpiPrig
Bavatngopog doon Sev elval yveoo T Kot To atoTéeopa
elvat Stapopetikd avihoya pe To eidog Tov {hov.

Awdyvwon: H didyvwon Paciletat kabapd oo 1oTo-
pIKO, KaB& S Sev udpxoLV 0UTE TABOYVWHOVIKAE KALVIKE
1) EPYAOTNPLAKA EVPTHATA OVTE KATTOLX Y VWO T Ly V-
OTIKI) TEXVIKI TTOV var artoSelkvel TNV To&ikwoT oo
apokavto (Handl & Iben 2008).

Awayeipion-Oepaneia: H Bepameio tng tofikwong
artd afOKAVTO HITOpEL Vi Efvall HOVO CUHTTTOHATIKT KAl
AVAAOYT) TV KAWVIKGOV CUUTTTWUATOV TIOU gpdavitovTat
(Handl & Iben 2008).

[Mpoyvwon: Otav Tor CUUITOUATA TIPOEPXOVTAL ATTO
TO KUKAOYOPIKO 1}/KAL TO AVATIVELOTIKO CUOTNHA TOTE
n npdyvwon eivat empuraxticr (Handl & Iben 2008).

Eniloyog

Exto¢ amno 115 npoavadepOeioeg, omotadnimote GAAN
Tpodrn 1 omoia dev éxet 1edel LG Siepevivion 1 eivau
ayvwotng mpoéhevaong popei Suvntikd va 0dnynoet
oty pdrAnon Tofikwong ot {oa cuvTpoPLdg. Ilapdh-
AnAa, vtdipxet pia TANBOpa avOp@TTIVWV TPOPOV OTIWG
efval oL T TATEG Kot OL VIOUATEG, OL OTIOLEG TTILOTEVETOL TIWG
evBuvovTal yla v eppavion nrdtepwy, oAd eficov
avemBUHNTWV CUUTITOUATOV ATIO TO YAOTPEVTEPIKO
obotnpa. Eivat pavepod houdv, mwg 660 avfdvovTat ot
OLOTPOPIKEG AVAYKES KAL OL ATTALTH TELG TOL avOpOITLVOU
KATAVOAWOTIKOD KOVOU, TOG0 B TIpOKUTITOUY Kavopla
KPOLOUATH TOEIKWGEWY aTTO TPOPLHa, 1 TOSIKN) Spaon
TV omoiwv 8ev éxel avagepbel emionpa moté {ava 010
naperBov. Autod Sev amokeiel Béfala TNV epdpavion
TOEIKOOEWV KON KoL G€ TPOPLHA TWV OTIOIWV 1) KATa-
VaAwon arté Tov avOpwrto yivetat e8o Kal xpdvia, OTwg
OUPaiveL pe Ta OTAPOALAL.

Y0YyKpovGoT) CUHPEPOVTWOV

Ot ouyypageig SnAavouv 4Tt Sev LTTApYEL CUYKPOLOT
OUUPEPOVTWV.
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consistent with right congestive heart failure. The
two dogs died, and necropsy confirmed the clinical
findings (Buoro et al. 1994). The exact lethal dose
remains unknown and the effect may vary depending
on animal species.

Diagnosis: Diagnosis is based purely on history,
considering there are no pathognomonic clinical
or laboratory findings nor any known diagnostic
test that may prove avocado toxicosis (Handl &
Iben 2008).

Management-treatment: The treatment of av-
ocado toxicosis is purely symptomatic based on
clinical signs (Handl & Iben 2008).

Prognosis: When clinical signs originate from
the cardiovascular and/or respiratory system the
prognosis is guarded (Handl & Iben 2008).

Epilogue

Other than the previously mentioned foods, any
other substance which has not yet been studied
or is of unknown origin may potentially lead to
companion animal toxicosis. Furthermore, there is
a variety of foods commonly consumed by people
such as potatoes and tomatoes, which are believed
to be responsible for milder but just as undesirable
gastrointestinal signs in animals. It is therefore obvi-
ous that the increase in dietary needs and demands
in the human consumer population, will lead to a
corresponding higher frequency of toxicosis cases
in animals caused by food, the toxic effects of which
have not been reported yet. Of course, the occur-
rence of new potential toxicosis cases due to foods
which are currently commonly ingested by people,
which is what happened due to grapes in the past,
cannot be ruled out.
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Iepidnyn

H avagula&ia eival pia coPpapn, ametAntikn yio 11 {on
avtidpaon vnepevalodnoiag, n omoia LITOPEl v TTPOKAN-
Oei amno ékbeon oe Siapopa avTydva. ZTnv avaduia-
Ela amerevBepivovTal pHecoaPNTEG TNG GPAEYHOVIG, HE
QITOTENECUA TNV EUPAVLOT) KAVIKGOV CUMTTTOHATOV. ZTNV
KTNvIaTptikn TIpaEn, ota (Oa GUVTPOPLAS TA ONHAVTLKO-
TEPA CUUNMTWHATH APOPOLY KUPIWG O0TO Oépua, GTOV
YOOTPEVTEPIKO CWANVA, GTO KUKAOPOPIKO GUOTNHA, OTO
QVOITVEVOTIKO GUOTNHA, OTO VEUPIKO CUOTNHA KAl GTOVG
odpBarpove. H mowihia Tov cupmtopdtov e€aptatal anod
NV 006 €kBeong 0TO AVTLYOVO KaL ATTO TNV TAXVTNTA EL-
¢aviong toug. H Siayvwon g avadulagiag 6e Paciletal
1000 0 epyaoTNnpLaKEG HeBOSoVG OGO TNV TIPOCEKTIKT
TIAPATAPNOT TWV CUUTTTOHAT®Y KL TNV AeTITOEPT| e§€Taom
TOU (GTOPLKOV, TO omoio Ba Pondroel Kat GTOV EVIOTIGNO
TOU ALTIONOYIKOV Tap&yovTa. Q6T600, 1) SLATCTWoT TOV
TeEAeVTAIOL KATK TNV TEPLEYXELPNTIKT Tiepiodo eivat 60-
okoAn (T.X. AOY® TV cUVSUACHAOV TRV GAPUAK@Y TTOU
xopnyovvtat). H eneiyovoa avtipetamnmon ouxvd Paciletat
oty éykatpn xopnynon adpevaiivng, otn owotr §don Kat
and 1 owatr 086 Xopnynong. EmumAéov, n umootnpiktiki
Oepameio pmopel va mepAapPavel T xoprjynon avioto-
HLVIKGOV, KOPTIKOGTEPOELdWV KAl BPOYXOdAGTAATIKGV, EVE
10 0§LYOVO Kal T LYP& evdoPAefing eival amapaitnTn
Oepameio Otav €xel eykataotadel avapulaktikd cok. H
TpdYvVwon e€apTATAL ATTO TAL KAVIKA CUUTTTOHXTO KAl TO
Xpoviko Sikotnpa Tov pecolafel artd TNV enPavion Tovg
éwg TNV évapén g Bepareiog. H mpoAnyn dev eivat podvo
OVOKOAT, CANK KAl AVEPIKTN KALVIKG Kal Paciletal povo
oTNV amopuyn TV OAAEPYLOYOVWYV. AV Kl ) YEVIKEVHEVN
avopLAAKTIKT avTIOpaon prtopel vor amoei potpaia akOpn
Kol péoa og Ay AeTTd, ot HeAéTeg oe auTo To Oépa eival
ehdxlotec. Etol n dloxelpton g YEVIKEVHEVNG arvaipLAN-
KTIKNG avTidpaong amoTtelel akoOpa Kot of)pepa TPOKANGN
yta ToV KAVIKS KTnviaTpo.

MeSH keywords: anaphylaxis, anesthesia, cat, dog
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Abstract

Anaphylaxis is a severe life-threatening hyper-
sensitivity reaction, which can be triggered by
exposure to a variety of antigens. In anaphylaxis,
inflammatory mediators are released resulting
in the onset of clinical signs. In small animal
veterinary practice, the main clinical manifes-
tations are observed in the skin, gastrointestinal
tract, cardiovascular system, respiratory system,
nervous system and eyes. This variety of clinical
signs depends on the route of antigen exposure
and on how abrupt the onset of clinical signs
was. The diagnosis of anaphylaxis is not based on
laboratory methods but on cautious observation
of clinical signs and detailed history, which will
assist in locating the initiating cause. However,
identification of the initiating cause during the
perioperative period can be particularly challeng-
ing (i.e. when a combination of drugs has been
administered). Emergency treatment is frequently
based on timely administration of adrenaline in
the appropriate dose and by the appropriate route.
Furthermore, supportive treatment may include
the administration of antihistamines, corticos-
teroids and bronchodilators whereas oxygen and
intravenous fluids are a mainstay of treatment
especially when anaphylactic shock has already
occurred. Prognosis depends on this variety of
clinical signs and the time elapsed from the onset
of symptoms to the initiation of treatment. Pre-
vention is not only challenging but unattainable
in a clinical setting, based only on allergen avoid-
ance. Even though systemic anaphylaxis can prove
fatal even within minutes, studies regarding this
subject are scarce. Still nowadays, management
of systemic anaphylaxis remains a challenge for
the veterinary clinician.



Elcaywyn

Avaguladio eivar pioe coPapry kot SuVNTIKE AITEANTIKY Yot
™ {wn avtidpaon vrepevatodnoiag, n omoia cupPaivel
atpvidia botepa a6 éxbeon oe k&rmoto avitydvo (Hepner
& Castells 2003, Sampson et al. 2006, Carter et al. 2011).
Ieprypagnke yio mpwtn popd o 1902 ard touvg Portier
Kat Richet, ot omoiot katéAnfav oto cupTépacpa 6TL 0
OPYQVIOHOGC apXLKE evaloOnTOTIOLEITAL GE K&TTOLO OAAEPYL-
0Y&VO KAl Ta CUUTTTOATA TNG avadulaliag epdpavifovtal
otav enavektebel 610 (010 allepyloyovo (Portier & Richet
1902). Ot k0pleg KAVIKEG EKONADTELG, TOCO OTNV LAXTPIKN
TOL avOPAOTTOL G0 KAL TNV KTNVIXTPIKY, TTEPLAAUBAVOLY
CUUITTOHATA TIOL TIPOEPXOVTAL oTTO SLPOPETIKA CUGTHHATA
Kal Kuping amnd 1o dépua, To MENTIKO, TO KUKAOPOPLKS,
TO AVATIVEVLOTIKO, KL AlYyOTEPO CUXVE AITO TO VEVPLKO
ovotnpa kot Tovg opBaipots (Hepner & Castells 2003,
Dowling 2014). ITapodo mou ¢paivetat va ekdniwvetal
OUXVA GTOV OKDAO KL TT) YATQ, OTay €yLve avalrtnon otnv
nhextpovikn Paon deSopévov PubMed pe Aé€elg khedid
“anaphylaxis, dogs, cats” Bpé¢fnkav pévo 56 Snpoocted-
oelg. OL TepLoTOTEPEG ATTO AVTEG ALPOPOVV OVAPUAXKTIKT
avtidpaocn oe eUPOAA, TEPIPAANOVTIKOVG TTOPAYOVTEG,
dnypata eviopwv aM& Kat avatoOnTika gpappaxa, ovtiPi-
OTIKA K.(., EV® 6TV XpnotporotOnKay wg Aé€elg kKAeldLd
“anaphylaxis, anesthesia, dogs” ot dnpooteVoelg KAWVIKOV
TEPIOTATIKOV petnBnkav oTig 18 ouvolikd. Eidikd katd
TNV mepLeyXelpnTikn mepiodo katd Tnv omoia xopnyolvvTal
TIOAMG GpApHaKa, UITOopEL va eivat SOOKONO VX GUCXETIOTEL
pio avTidpaarn pe éva GUYKEKPLHEVO GAPUAKO Kot HAALOT
He TéTola PePaldTnTal OOTE QLT Vo Pitopel va dnpoactev-
Tel oe éykupo Teplodiko (Armitage-Chan 2010, Dowling
2014). Tevikd, T600 0NV KTVIXTPLKE OGO KAL GTNV LATPLIKT,
Tapd Ta TTOLKIAX Kot 0O apd CUUTITOHATO TTOL UITOpE( Vot
TpoKkOYoLV artd TNV avaduiadia oe TOAG Kot SlapopeTt-
K& GUOTHHATO, 1) OPLOTIK SI&YVWwon TNG aVapUAXKTIKAG
avTidpaong amotelei mpoxkAnon. I avtdv 1o Adyo, Tig
Televtaieg Sexaetieg yivetal mpoonabeta va kaBoplotoy
OLYKEKPLHEVA Kat oadn KpLtrpla tou Oa apopovv oe kabe
mbavo emeloddio (Sampson et al. 2006, Shmuel & Cortes
2013). H Siayelpton autev Tov MEPIOTATIKAOV €ival aKOH
10 SUOKOAN OTAV KATAANYOULV O EMITAOKEG KATE TNV
TiepleyxetpnTikr mepiodo.

O 016X0¢ TNG TIapovoAG HENETNG elvat 1) BPALOYPAPIKT)
avaokomnon ¢ avapuladiag otov okbAO Kal Th yaTa,
eotialovtag otny nabopuotodoyia, TNV attioloyia, Tig
KAwikég exdnhaoelg, Tn Siayvwon kat Beparteia, e épdoon
OTNV TEPLEYXELPNTIKT) TTEPi0dO.

IMaBoyévela

Otavtidpaoelg vnepevatoOnoiog Tumikd Stafabpifovtat oe
Té00epElg Katnyopieg: TuTou 1 1) &peon Sapecorafoipevn

Perioperative anaphylaxis in dogs and cats

Introduction

Anaphylaxis is a severe, potentially life-threat-
ening hypersensitivity reaction which occurs
abruptly after exposure to an antigen (Hepner &
Castells 2003, Sampson et al. 2006, Carter et al.
2011). It was first described in 1902 from Port-
ier and Richet, who concluded that the body is
initially sensitized to an allergen and the clinical
signs of anaphylaxis emerge when it is exposed
a second time to the same allergen (Portier &
Richet 1902). Main manifestations, in both human
and veterinary medicine, include clinical signs
originating from different body systems, mainly
dermatological, gastrointestinal, cardiovascu-
lar, respiratory and less often neurological and
ophthalmic (Hepner & Castells 2003, Dowling
2014). Even though it seems to be a fairly common
disorder in dogs and cats, searching the PubMed
database with the keywords “anaphylaxis, dogs,
cats” resulted in only 56 publications. Most of
these studies regard anaphylaxis as a response
to vaccinations, environmental factors, insect
bites as well as anaesthetic drugs, antibiotics etc.,
whereas using the keywords “anaphylaxis, anes-
thesia, dogs” reduced the case report number that
was recovered to 18 in total. Especially during the
perioperative period in which multiple drugs are
administered, it can be challenging to associate a
response to a particular drug, even more so with
enough certainty that this can be published in an
approved journal (Armitage-Chan 2010, Dowling
2014). In general, both in veterinary and human
medicine, despite the various severe clinical signs
which can be caused by anaphylaxis in many dif-
ferent body systems, the definitive diagnosis of an
anaphylactic reaction is challenging. Therefore,
in the past few decades an effort has been made
to define specific and clear criteria which will
regard every possible episode (Sampson et al.
2006, Shmuel & Cortes 2013). Management of
such cases is even more difficult when they result
in complications during the perioperative period.

The aim of this study is to review the litera-
ture on anaphylaxis in dogs and cats focusing in
pathogenesis, aetiology, clinical manifestations,
diagnosis and treatment, and emphasizing on
the perioperative period.

Pathogenesis

Hypersensitivity reactions have been classically
classified in four categories: type I or immediate
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aro IgE avoooogatpiveg, Tmov II 1} kKuTTapotoikr dia-
pecolafovpevn and IgG kat IgM avocoapatpiveg, TOTTOL
III tov mpoKaAeiTatl o6 TO CXNUATIOUS AVOGOGUUTTAOKWY
(avtryovou - avtiowpatog) Kat torov IV 1) kaBuotepn-
pévou tomov StapecolaBoopevn amd T-AepdpokvTTopa
(Dowling 2014).

[Mapdtt n avaduiaia éxel amodobei otnv TOITOU
I avtidpaon vnepevatoOnaiog, éxel Stamiotwbel Kat un
avoooloYLKT) popdr) avapulagiog, T6c0 oTov dvBpwro
600 kal ota {wa cuvTpodiis (Evpwmaikr) Axadnuio AN-
Aepytohoyiag kat KAwvikrg Avocoloyiag). Avtr 1 Hopén
urtepevatodnaiag €xel OVOpHaOTEL AVAPUAAKTOELONG oV Ti-
Spaon, 8e Sapecorafeitat amo IgE avoooopatpives kat
dev xpetdletal mponyovpevn ékbeon oToV aUTIONOYIKO
TapdryovTa yla Ty mupodotnot tng (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Avtdg o 6pog dev
efvatl amoAOTwG akptPig, kabang vrtodoxeic IgE pmopel
va evepyorotnBoiv amnd StapopeTikd avTlydvo ard eKei-
vo 1oL 081}yNoe 0TNV eKSHAWON KAVIKGOV CUUTTOHUETWY
KoTé T SLEAPKELL TOV TIPMTOL AvaGULAAKTLKOV eTtelgodiov
(Armitage-Chan 2010). Onw¢ avadépOnike ponyoupévag,
n naBoyévela NG Un aVOGOAOYIKNAG avapUAAKTOELS0DG
avtiSpaong dev éxet axdpa amoocapnviotel. H mapati-
pNoN TG oLXVA TIpoKaeiTal ard evOoPpAEPLa xopriynon
GAPUAK®Y Kol HEAALOTO (e KALVIKEG EKONADTELS avAAoYeg
He TNV TToodTNTA Kot TNV TaX0TNTa TNG £yXuong, odrynoe
OTNV AOKAALYN TG prropel va tpokAnOei axdpa kat
arntd HeTaPoAég oTn SlapepaVIKT) CUYKEVTPWOT LOVTWV
1) peTaPorég wopwtikdTnTAG 1)/Kat Siéyepon vrtoSoxéwv,
oL ortoiol éupeca tpokahoV ékhvon totapivng (Descotes
et al. 2007, Armitage-Chan 2010). A6 tnv &\An, ot dvo
auTég popPég Se prmopotv va StadpoporronBodv KAVIKA
(Descotes et al. 2007, Armitage-Chan 2010). Qot600, 1)
aVaPUAAKTIKY avTidpaoT eite avocoloyIKN/aANepyIKn 1)
HN avooohoYIKN/ U GAAEPYIKT), €XEL WG ATTOTENESHA TNV
EVEPYOTIOINGT) OLTEVTIKGOV KUTTAPWY, TNV ateAevBépwon
PaciPprwv KLTTAPWY 0T CUOTNHATIKY KUKAodopia Kot
v anehevBépwon XNUIKOV pecolapnTev avaduiagiag,
He KUPLOTEPOUG TNV LOTAEVT, Tot AEUKOTPLEVIQ, TOV TIapA-
yovTa evepyoroinong twv atpornetaiiov (PAF), kat tnv
npootaylavdivn D, (PGD,) (Hepner & Castells 2003, Peavy
& Metcalfe 2008, Khan & Kemp 2011, Shmuel & Cortes
2013, Dowling 2014). H aneAevdépwon autav Tov pecoa-
Pnt@v Tne PpAeypoVr¢ yiveTal oe devTepONeTTa €G AETITA
Kot 1) o0VBeon KLTTAPOKIVAOV EeKIvd evTog wpwv (Dowling
2014). Téhog, Tapapével AyvwoTo av 1) KUTTAPOTOEIKOD
tomoL avtidpaon (tvmov II), n avtidpaon pe oxXnNUATIONO
avocooupAOKeV (toTrou III) 1} n kaBvoTtepnuévou TOIOUL
avtiSpaon vrepevatodnoiog pe pecolafntég ta T-Aepdo-
KOTTopa (ToTtov IV) propotv va o8nyrcouv oe avaduladio
(Dowling 2014).
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mediated by IgE immunoglobulins, type II or
cytotoxic mediated by IgG and IgM immuno-
globulins, type III caused by immune complex
formation (antigen-antibody) and type IV or
delayed-type hypersensitivity mediated by T-lym-
phocytes (Dowling 2014).

Even though anaphylaxis has been attributed
to type I hypersensitivity reaction, a non-im-
munologic form of anaphylaxis has also been
identified both in humans and companion ani-
mals (European Academy of Allergy and Clinical
Immunology). This form of hypersensitivity has
been called anaphylactoid reaction, and it is not
mediated by IgE immunoglobulins and previous
exposure to the initiating cause is not necessary
in order to trigger this response (Armitage-Chan
2010, Shmuel & Cortes 2013, Dowling 2014).
However, this is not an entirely accurate term,
considering that IgE receptors may be activated
by a different antigen than the one that resulted in
clinical signs during the first anaphylactic episode
(Armitage-Chan 2010). As previously clarified,
the pathogenesis of the non-immunologic ana-
phylactoid reaction has not been elucidated yet.
The observation that is commonly caused by
intravenous infusions of drugs, especially with
clinical manifestations matching the rate and
speed of the infusion, has led to the revelation
that it can be triggered even by changes in ion
concentrations in the transmembrane potential
or osmolality transitions and/or receptor stim-
ulation which will indirectly cause the release of
histamine (Descotes et al. 2007, Armitage-Chan
2010). On the other hand, these two forms cannot
be clinically differentiated (Descotes et al. 2007,
Armitage-Chan 2010). However, anaphylaxis,
either immunological/allergic or non-immuno-
logical/non-allergic, results in the activation of
mast cells, the release of basophils in the systemic
circulation and the release of chemical anaphy-
laxis mediators including mostly histamine, leu-
kotrienes, platelet-activating factor (PAF) and
prostanglandin D, (PGD,) (Hepner & Castells
2003, Peavy & Metcalfe 2008, Khan & Kemp
2011, Shmuel & Cortes 2013, Dowling 2014;). The
release of such inflammatory mediators occurs
in seconds to minutes and cytokine synthesis is
initiated within hours (Dowling 2014). Finally,
it is unknown whether cytotoxic response (type
II), immune complex responses (type III) or de-
layed-type hypersensitivity mediated by T-lym-
phocytes (Type IV) can result in anaphylaxis
(Dowling 2014).



Aol oyia

Tevikd 0TI0l0GSATIOTE TTAP&YOVTAG [ITOPEL VA EVEPYOTIOLTEL
TA OLTEVTIKG Kot T Pacidpiha KOTTAPA KAl Vo TIPOKAAETEL
avapuralia (Hepner & Castells 2003, Simons 2009). Xtoug
KUPLOTEPOUG TTIAPAYOVTEG TIOL UTTOPEL VA TIPOKAAEGOLY
avadulaia ovprmepappavovtal Tpddia, Srypata ¢i-
SLov 1) evtduwy, epPoliacpol kabwg kat teppailovTiol
TIAPAYOVTEG, OTIWG EVTOVI &OKNOT, €vTovo Yuxog i} (éotn
(Jackson et al. 2003, Shmuel & Cortes 2013, Dowling 2014).
Z1a {Oa 6w Kal aTov &vBpwIto Ta pappaKa arroteAovy
pio peyan katnyopla mapaydéviov vmedbuvey ya Ty
npokAnon avadviaiag. Ta meplocdTEpa A6 ALTA €i-
VoL GApHOKO TTIOL XOPTYOUVTAL KAT TNV TIEPLEY XELPNTLKT
mepiodo (T.x. pn otepoeldn avtipreypovadn pappoka,
avTIBLOTIKA Kal KopTikooTepoetdn)) (Schaer et al. 2005,
Dowling 2014). Ta avaioOntikd pappoka emiong armote-
Aobv ouxvé aitio TTPOKANONG eite AVOGONOYIKOD €iTe pn)
avocoloytkol TOmou avapuiagiag (Armitage-Chan 2010).
Dappaka 6TwG N Hopivn Kat n eddivn elval yvwoto 61t
TipoKaAoVV arteAeLBEPWOT IO TOAHIVNG, IOLXITEPWG KATE TNV
evOopAEPLa xoprynot) Toug, yia avtd Kat Sev mpoteivetal
avtr 1 08¢ xoprynong (Armitage-Chan 2010). Xtov ok0OAo
Kat 0T ydrto €xet avadepOet avadulalia amod mevtoddin
(Mason 1976, Burren & Manson 1986), aketulompopadivn
(Meyer 1997), Euhalivn-ketapivn (Raptopoulos et al. 1993),
aApalalovn (Haworth et al. 2019), ne6i8ivn (Schachter
1952), pedetoudivn (Viscasillas et al. 2011), ehevBepn pop-
¢ivn kat pomiPakaivn VoTepa aTtd eMIOKANPiSeLx €yXvon
(Threlfall et al. 2012), kaBo¢ kat artd pokovpdvio (Kils et
al. 2016), mapapayvntika okaypagika (Pollard & Pascoe
2008, Girard & Leece 2010), kaBm¢ kat GANa GpappoKo
XOpNYyoLHeva oTnV TepLeyXelpnTik mepiodo. AAAa aitia
efval 1 HETAYYLON GpPECKOL AiHOTOG 1) TXPAYDYWV TOU, 1)
xoprjynon avBpamnivng adpouvpivng, n xopnynon Koro-
el8&V SlaALPHATOV Kal 1) Xprion XNHeoBepartevTikwv dop-
Hakwv O1w¢ n L-aomapywaon (Mertes & Laxenaire 2004,
Mathews 2006, Francis et al. 2007, Blake et al. 2016). Entiong
afloonpeintn eivat n avadulaktoeldng avridpaon amod
evdopAEPLa ¢yxvon Prrapivng K1 (Mi et al. 2014). Yiapyouv
AVUTTAVTNTA EPWTAHATA YIX TN} XP1OT HUOXAAAPOTIKGOV
GapUAK®Y 0Ta (W CLVTPOPLAG TTOL €xoLV evoxortolnOel
yia avapulaktoeldeig avTidpdoels oTov AvBpwITo KATA TN
diapketa TG avatoOnoiog. Qotéo0, oTar {Ha Sev vItdpxoLY
apketég Snpootevoels wote va e€axBovv cupmepdopata,
pe e€aipeon éva meploTATIKGO OKOAOU TTOL EUPAVICE OVA-
pulakToeldn avtidpaon katd T Sidpkela avaloOnoiag,
e€outiog evlopAéplag xoprynong pokovpdviov (Kiils et al.
2016). TTapdro 1mou T puoxahapwTikd BewpolvTal oXeTL-
K& aodaAn) oTn Xprion Toug, Tavov Aoyw TnG ENAenyng
dnpooteboewv wg mpog To avtifeto, Ba mpémet va divetal
WOlaitepn poooxn eldika o€ (O e LoTOPLKO avaPUAAKTL-
KNG avtidpaong (Jones 1992, Kiils et al. 2016). Emuthéov,
éxetavagepBel SteyxelpnTikn avadulaia oe MEPLOTATIKO
AoPeKToprg mvevova oKOAoL pe Stpodpthapiwot), boavov

Perioperative anaphylaxis in dogs and cats

Aetiology

Any agent in general may activate mast cells and
basophils and cause anaphylaxis (Hepner & Cas-
tells 2003, Simons 2009). Main agents that may
cause anaphylaxis include food, snake or insect
bites, vaccinations, as well as environmental fac-
tors such as intense exercise, extreme cold or
heat (Jackson et al. 2003, Shmuel & Cortes 2013,
Dowling 2014). In animals as well as in humans,
drugs are a wide category of agents responsible
for anaphylaxis. Most of these agents are drugs
administered during the perioperative period
(e.g. non-steroidal anti-inflammatory drugs, an-
tibiotics and corticosteroids) (Schaer et al. 2005,
Dowling 2014). Anaesthetics are also a common
cause of immunologic or non-immunologic an-
aphylaxis (Armitage-Chan 2010). Drugs such
as morphine and pethidine have been known to
result in release of histamine, especially during
intravenous infusions; therefore, this route is
not recommended (Armitage-Chan 2010). In
dogs and cats anaphylaxis has been previous-
ly reported due to thiopentone (Mason 1976,
Burren & Manson 1986), acepromazine (Meyer
1997), xylazine-ketamine (Raptopoulos et al.
1993), alfaxalone (Haworth et al. 2019), pethidine
(Schachter 1952), medetomidine (Viscasillas et al.
2011), free morphine and ropivacaine after epi-
dural administration (Threlfall et al. 2012), as well
as rocoronium (Kiils et al. 2016), paramagnetic
contrast agents (Pollard & Pascoe 2008, Girard
& Leece 2010) and other drugs administered
during the perioperative period. Other causes
include fresh blood or blood product transfu-
sions, human albumin, colloids and chemother-
apeutic agents such as L-asparaginase (Mertes
& Laxenaire 2004, Mathews 2006, Francis et al.
2007, Blake et al. 2016). Anaphylactoid reaction
caused by intravenous infusion of vitamin K1 is
also worthy of note (Mi et al. 2014). There are
unanswered questions over the use of muscle
relaxants in animals that have been implicated
in anaphylactoid reactions in humans during
anaesthesia. However, in animals there are not
enough reports for conclusions to be drawn, ex-
cept a single case report in a dog that presented
with anaphylactoid reaction during anaesthesia
in which intravenous rocuronium was implicated
(Ktls et al. 2016). Even though neuromuscular
blocking agents have been considered relatively
safe to use, possibly due to a lack of reports to
the contrary, special care should be provided
especially in animals with a history of anaphy-
laxis (Jones 1992, Kiils et al. 2016). Moreover,
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Aoyw Tuyaiog Statopng Tov mapacitov (Carter et al. 2011).
To peyaAOTepo TIPOPANUA KATG TNV TIEPLEYXELPNTIKT Tre-
plodo pe Ta avonoOnTIKE, T AVTIBLOTIKG, Tor AVOAYNTIKA
Kol G pappaka givat 4Tt xopnyovvtat oe Siddpopoug
ovvdvaopouvg. Emopévac, eival SOokoAn n tavtomnoinon
NG LTEDBLYNG PAPHAKEVTIKIG OVGING KAl CUVETIOG TA
ONHOCLELPEVA KALVIKA TIEPIOTATIKE OXETIKA pe To Oépa
auTo eivat ondvia (Armitage-Chan 2010). Eivat ertiong
aflOCNHEIWTO OTL LTTAPXOLV TIEPLTTOOELG AvVadLAKELNG, O
ortoieg 8¢ PITOPOHY VOt GUCXETIGTOVV e YVWOTO QUTIONOYIKO
napdyovta 1) yeyovog (Choo et al. 2010).

KAvikég ekdnlwoeig

To KAvikG ovpmtopata eaptavTtal and o eidog Tov {hov,
TNV TPONYOLHEVT evacONTOTOINGT) TOL 08 AAAEPYLOYOHVO,
TNV TOCOTNTA TOL AMAEPYLOYOVOU KaL TNV 006 €kBeong oTo
alepytoyovo (Schaer et al. 2005, Shmuel & Cortes 2013).
Znv kKAwvikn Tpdérn, oL okVOAOL TTpooKopilovTal cuxvoTEpX
e LTTOTOOT) KAl ALHOPPAYLKT) SLAppOLa, EVE CUUTTTOHA-
T ATTO TO AVATIVEVOTIKO GUGTNHA eival AydTeEPO GUXVA
(Quantz et al. 2009, Shmuel & Cortes 2013). Xt1g ydteg,
TIAPOAO TIOL TAX ONHOCLEVHEVA TIEPLOTATIKA efvarl EAAXLOTA,
1 KupLdTEPT EKdNAWOT TNG avaduiagiog eivot n avarvev-
otwr) Suoxépeta (Litster & Atwell 2006, Moore et al. 2007,
Hume-Smith et al. 2011, Dowling 2014). Ta un evrepiké
oUUITOHATA eKONA®VOVTaL adpviding kat cuviBwg eival
coPapdTepa GUYKPLTIKG pe ToTiK) ékBeon oTo Oéppa, Kal
TepAapPAvouy Kupiwg eKSNA®GOELS aTtd TO KUKAOPOPLKO
Kat To avarvevoTiké ocvotnua (Schaer et al. 2005, Kemp
et al. 2008). Katdmiv eiomvong tou vitebBuvou allepyto-
yévou, Kupilwg emnpealetal 10 éviepo, o€ GLVOLAGUOS e
OEPUATIKEG AVTIOPATELG KAl PPOYXOOTIACHO KAOKOG Kol
ekdnhwoelg and 1o pwikéd Prevvoyovo (Dowling 2014).
H tomukn emagn tov alepyloydvou pe 1o déppa e€wte-
pud propei va 08nynoel e SepHATIKA Kot CUOTNUATIKA
ovpntepata (Dowling 2014). H taxotnta pe tnVv omnoia
xopnyeitat To vmelBLVO AAAePYLOYOVO €XEL €TTIONG OTpa-
ola, KaBmG Kal ov To aAAepPYLOYOVO €xel UTTOOTEL apaiwon
(Schaer et al. 2005, Guedes et al. 2006, Armitage-Chan
2010). To xpoviko Staotnua 1ov pecolafel petad tng
¢k0eonc 0TO AANEPYLOYOVO KAL TNG EVAPENG TWV CUUITTR-
HATWV €XEL CUOXETIOTEL He TN coPapOTNTA TNG AvapLAA-
€iag, 1600 atov dvBpwro doo kat ota pikpa oo (Khan &
Kemp 2011, Shmuel & Cortes 2013, Dowling 2014). Oco
o apvidia eivat 1) EPPAVIOT TWV CUUTTWHATWY, TOCO
avfavetar katn ooPapdtntd toug (Kemp et al. 2008, Khan
& Kemp 2011). Ta cvprtepata ouvibug ekdnlovovtal
oe Sikotnpa 5-30 AeMTOV, G€ OPLOUEVESG OUWG TIEPUTTAOOELG
HecoAaBoUV apKeTEG DPEG péXpL TNV ekdnAwar) Toug (Choo
et al. 2010, Moore & HogenEsch 2010, Khan & Kemp
2011). Zrov avBpwrto avagépetat Sipactkn avtidpaon
KOTQ TNV oToia VOTEPH ATIO TNV LITOXWPNOT) TWV APXIKOV
CUUTTITOHATWV QUTH PTTOPEl VA ETaVePaVIOTOVV péoa o€ 1
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anaphylaxis during surgery has been reported in
a case of lung lobectomy in a heartworm-infected
dog possibly due to accidental dissection of the
parasite (Carter et al. 2011). The biggest problem
during the perioperative period with anaesthetics,
antibiotics, analgesics and other drugs is that
they are administered in various combinations.
Therefore it is difficult to identify the causative
agent and consequently case reports regarding
this matter are scarce (Armitage-Chan 2010). Itis
also worth mentioning that there might be cases
of anaphylaxis which cannot be associated with a
known causative agent or event (Choo et al. 2010).

Clinical manifestations

Clinical signs depend on animal species, previous
sensitization to an allergen, amount of the allergen
and route of exposure to the allergen (Schaer et
al. 2005, Shmuel & Cortes 2013). In the clinical
setting, dogs are most commonly admitted with
hypotension and haemorrhagic diarrhoea, where-
as respiratory signs are uncommon (Quantz et al.
2009, Shmuel & Cortes 2013). In cats, even though
case reports are scarcer, the main manifestation
of anaphylaxis is respiratory distress (Litster &
Atwell 2006, Moore et al. 2007, Hume-Smith et
al. 2011, Dowling 2014). The non-intestinal clin-
ical signs emerge abruptly and are usually more
severe compared to localized external exposure,
and they include mostly cardiovascular and res-
piratory manifestations (Schaer et al. 2005, Kemp
et al. 2008). When the responsible allergen has
been inhaled, the intestine is mostly involved,
combined with skin reactions and bronchoc-
onstriction and manifestations from the nasal
mucosae (Dowling 2014). Localised external con-
tact with the allergen may lead to dermatological
and systemic signs (Dowling 2014). The speed
with which the inciting allergen is administered
is also of importance as well as whether or not
the allergen has been diluted (Schaer et al. 2005,
Guedes et al. 2006, Armitage-Chan 2010). The
time elapsing between exposure to the allergen
and onset of clinical signs is associated with the
severity of anaphylaxis both in humans and small
animals (Khan & Kemp 2011, Shmuel & Cortes
2013, Dowling 2014). The more abruptly clinical
signs manifest, the more severe they will be (Kemp
et al. 2008, Khan & Kemp 2011). Clinical signs
usually occur within 5-30 minutes, however in
certain cases several hours may pass until clinical
signs are evident (Choo et al. 2010, Moore &
HogenEsch 2010, Khan & Kemp 2011). In human



éwg Kal 72 opeg (Sampson et al. 2006, Simons et al. 2011).
Ext6¢ amnd Sipaotkr avapulalia, xet mapatnpnbei otov
okOMo kal kaBuoTepnuévn vrepevatodnoia Tomov III pe
EUPAVIOT) CUUTTTWHATWV NHEPES £m¢ ePSOUASEG peTd TNV
ékBeon oto allepytoyovo (Francis et al. 2007). Zvykexpt-
péva, vrdpxel Snpocievon mov apopd aTNV eVOOPAEPLa
xoprynon avBpamivng aAPoupivng oe 6 okbAoLG oL oTtoiot
ekONAwoav cupnTOHaTa botepa and 5-13 npépeg (Francis
et al. 2007) kat pa GANN TTOL APOPd TEPLOTATIKO GKUAOV
TIOU EUPAVIOE CUUTITWHOTA TNV TPIiTn Népa LOTEPA ATIO
xoprynon avtiogpikot opov (Berdoulay et al. 2005).

To cvpntopata (Tivakag 1) cuvhBwg poépxovtal
art6 1o Séppo, TO TEMTIKO (ETKPATOUYV GTOLG OKUAOUVG),
10 KopSlayyetaxd, To avarvevo ko (EMKpaTodV OTIG YA -
T€G), TO VELPLIKO oVOTNHA Kat Toug 0dpBaipovg (Shmuel &
Cortes 2013, Dowling 2014). Ot exdnAaoelg amd To déppa
dev eival T6G0 OLYVEG OTOV OKDAO Kat Tr yata é0o eival
otov &vBpwro. Mropei va armoteAovV [EPOG TOL AXPYLKOD
otadiov ¢ exdnAwong Tng avapulaiog Kal popel v
ovpmepapPavovtal oe kKaBuotepnuévou Tomov avtidpa-
on i Hropel kot va pnv gpdaviotodv kaBolov (Sampson
et al. 2006, Quantz et al. 2009). Ta Sepuatoloykd ov-
HITTOUATO GUXVE HITopel va elvait TIOAD friia 1) propel va
HNV Yivouv avTIANTITA AOY® TOL TPLXWHATOG 1) AOY® TOU
Xpopatiopov Tov d¢ppatog (Quantz et al. 2009). Xe avtd
ovprepthappavovtat To epvONUA, 0 KVNOROE, N Kvidwaon
KOl TO oty Yeloyeveég o{dnpa, To omoio eivat Kot To cuxvoTepa
TAPATHPOVHEVO CUUTTWHA TNG avaduAaing oTo Séppa
Ko emikpatel 0Tov okvAo (Armitage-Chan 2010, Shmuel
& Cortes 2013, Dowling 2014). O xvnopdg eivat ouvnwg
YEVIKEVHEVOG, EV® TO AYYELOYEVEG OiSn o TTapaTnpeital
ovvnBéoTepa 0TNV KEPAAT, Tot AKPA KAl TNV TIEPLOXT) TWV
yevvnTikev opydvwv (Francis et al. 2007, Girard & Leece
2010, Dowling 2014).

Ta copmTopaTe ATTO TO TEMTIKO CVOTNHO EivaL pin €L-
SIk& Kat og aLTA TIEpAarpBAvovTa N vaTia, 0 EUETOG KAl
n Stappota (Shmuel & Cortes 2013, Dowling 2014). Xtov
OKUAO ETMIKPATOVV TOL CUUTTTOHXTA ATTO TO TIEMTIKO GUOTN A
Kot oLXVE TpokahobvTal and mulaia vréptaon (Lautt
& Legare 1987, Richardson & Withrington 1987, Quantz
et al. 2009). Ymidpyet Snpoaievon n omoia avadépet OTL N
aUENHEVT QAAVLVIKT AULVOTPOVOHEPEOT KAL 1) [) UGLONO-
YUK €KOVA TG XoANSOX0L KOGTNG GTO LITEPTXOYPAPN A
Kothiag oxetilovrat pe avapuiatio (Quantz et al. 2009).

To kUplo oVOUTMTWHA KUKAOPOPIKNG TIPOGPOANG OTOV
OKONO KL TN YATot gfvat 1) UTTOTAOT AOYW TNG TTEPLPEPLKNG
ayyelodlao ToAG Kat TNG avénuévng SlamepatodTnTag TOU
TOLXOHUATOG TWV AYYelwV TTOL TTPOKAAODVTAL ATIO TOVG
HeoOAXPNTEG TNG PpAEYHOVAG KT TN SL&pKELar THG avor-
¢uhagiog. H av€npévn Slamepatdtnta TOL TOLKDOUATOG
Twv ayyelwv odnyel eniong oe e€ayyeinon vypOV and Tov
evioayYelaKkd aTOV eEMAYYELNKO XOPO (L€ ATTOTENECHA TNV
vrtooykatpia. Av avtd mapataBovy, ptopei va odnyroovy
oe Kukhogoptkn katamAnéia (cok), n omoia emuAéov xa-

Perioperative anaphylaxis in dogs and cats

medicine a biphasic reaction has been described
during which after the initial clinical signs have
been controlled, they may reappear within 1 to 72
hours (Sampson et al. 2006, Simons et al. 2011).
Other than biphasic anaphylaxis, delayed type I1I
hypersensitivity reaction has been observed in
dogs with manifestation of clinical signs up to days
or weeks after exposure to the allergen (Francis et
al. 2007). In particular, there is a paper regarding
the intravenous infusion of human albumin in 6
dogs which evidenced clinical signs after 5-13 days
(Francis et al. 2007) and another one regarding a
case of a dog that manifested clinical signs on the
third day after antivenom (anti-ophidic serum)
had been administered (Berdoulay et al. 2005).

Clinical signs (Table 1) usually include der-
matological, gastrointestinal (predominantly in
dogs), cardiovascular, respiratory (predominantly
in cats), neurological and ophthalmic manifes-
tations (Shmuel & Cortes 2013, Dowling 2014).
Dermatological signs are not as frequent in dogs
and cats as they are in humans. These signs can be
part of the initial stage during the manifestation
of anaphylaxis and may be included in a delayed
response or they may not be noted at all (Sampson
et al. 2006, Quantz et al. 2009). These cutaneous
responses are frequently very mild or may not
be readily observed due to the fur coat or skin
pigmentation (Quantz et al. 2009). Dermatolog-
ical signs include erythema, pruritus, urticarial
and angioedema which is the most commonly
observed skin manifestation of anaphylaxis and
predominates in dogs (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Pruritus
is usually generalised whereas angioedema is
most commonly observed on the head, limbs
and genitalia (Francis et al. 2007, Girard & Leece
2010, Dowling 2014).

Clinical signs from the gastrointestinal tract
are nonspecific, and include nausea, vomiting and
diarrhoea (Shmuel & Cortes 2013, Dowling 2014).
In dogs, gastrointestinal signs predominate and
are usually caused by portal hypertension (Lautt
& Legare 1987, Richardson & Withrington 1987,
Quantz et al. 2009). There is a published paper
which reports that increased alanine aminotrans-
ferase and abnormalities in gallbladder imaging
during abdominal ultrasonography have been
attributed to anaphylaxis (Quantz et al. 2009).

The main manifestation of cardiovascular
compromise in both dogs and cats is system-
ic hypotension due to peripheral vasodilation
and increased vascular permeability caused by
inflammatory mediators during anaphylaxis.
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Mivakag 1. KAwvikd cupmtwpata tng avagulagiag.

Seppatohoyika TMEMTIKA  KUKAOQOPIKA AVATIVEUOTIKA VEUPOAOYIKA 0@OaApIKA
epudNUa vautia* OUOTNUATIKY UTTOTACN Bpoyyoéomacuog YEVIKELPEVN LUTKN aduvapia — 0@BAAUIKOC KvnOUOC
KVNOUOG £uetoc® umooyKalpia duomnvola** atadia unepalpia emmepuKOTa
kvidwon Slappola®  KukAo@opIKA Katamnéia  ouplyuog a\ayr| CUMTMEPLPOPAS BAepapitida
QyYEIOYEVEC OidNnua* wypol Bhevvoydvol Taxumnvola EMANTITIKES KPIOEIC XOuwon

auénuévog xpovog oidnua Aapuyya AITOBUUIKEC KQIOEIC dakpuppola

avamipwong Twv

TPIXOEIBWY

a06evAC 0PUYHOC TITAPHOG KaTantwon

unoBeppia KOINOKT| avarvory

appubuieg Kuavwon

KapASIaKr avakoTr QvamvevoTikA avendpkela™

FEMKPAToOV 0T0 OKOAO
**eMmKpatody ot ydta

paktnpiletal and wxpovg PAevvoydvoug, avénuévo xpdvo
avaTA PO G TV TPLXoEd®Y, acBeviy opuypod Kal vito-
Bepptio. E€attiag tng ummooykatpiog avapévetat taxukapdic,
wotdoo eviote epdavitetal fpadukapdio Adyw Siéyepong
Tov avtavakhaotikol Bezold-Jarich, to omnolo evepyorot-
eltaL oe eputTROoELg vtooyKatpiog (Armitage-Chan 2010).
Enut\éov, pmopei va epdaviatody appubieg 1} axdpa Kat
kapdiakn avaxorr (Shmuel & Cortes 2013).

1o KOpLa AVOTTVEVOTIKA CUITTOUATA OTA (UK {oa
ovprepappavovtal o Bpoyxoonacpog, n Sbomvola, o
Brixag, 0 ouptypdg kat n taxvvola (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Enutdéov, propel
va LTTEPYEL o{dnpa ToL AdpLYYQ, TTTAPUOG Kal 6e coPapég
TIEPUTTWOELG KOLALAKOD TOTTOL aVATTVOT), KUAV®OT) KOL V(-
nivevoTikn averapketa (Shmuel & Cortes 2013, Dowling
2014). Zti¢ yareg 1 SUOTIVOLA EIVAL TO TIPOTO COUITTWHA TNG
avapulaiag, n omola ptopel va tpoépxetat artd oidnpa
TOU AAPUYYX KAL TOL G&PLY YA, PPOYXOCTIAGHO Kot avén-
pévn ékkpton PAévvng (Hume-Smith et al. 2011, Dowling
2014). Ztov avBpwrto, aoBeveig fe IoTOPLKS AVATIVEVCTIKOV
VOOTHOTOG HITOPEL VA EKINAWOOLY EVTOVOTEPN TA AVA-
TIVEVOTIKA OUUTITTOUATA, woTdoo dev €xel amoderxDel Ot
auTég ot opddeg aoBevmv eivat o guntadeic wg Tpog TNV
ekdnAwon avapulaiog (Shmuel & Cortes 2013).

Ta vevpoloyd Kat 0PpOaAUKE copmTOpaTa efval
OTIOVIOTEPA OTNV KAVIKT TIPAEN CUYKPLTIKE e T UTTO-
AOLTIQ CUUTITAOATA TIOVL TTEPLYpAPNKay Tapartdvw. Ta
VELPOAOYLKA CUUITTOUATA 0T [UIKP& (oA TTephapBavouy
YEVIKELHEVT MUiKT advvapia, atalio, petaforég ovpe-
PLPOPAG, ATIOAELA TUVEISNOTG KAt KATATITWOT), TTOL OXETi-
Covtat pe v vtdtaon (Quantz 2009, Hume-Smith et al.
2011, Shmuel & Cortes 2013, Dowling 2014, Rostaher et al.
2017). Tot 0pOONHIKE CUUTTTOUATA OTOV GKUAO Katl Tr) YaTot
topel va epAapBavouy 0GB KO KV OO, LITEPatpLia
TOU enuTedLKOTA, PAedapitida, xOpwon Kat Sakpvppola
(Hume-Smith et al. 2011, Shmuel & Cortes 2013).
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Increased vascular permeability also leads to
fluid extravasation from the intravascular to the
extravascular space resulting in hypovolemia. If
prolonged, this can lead to circulatory collapse
(shock) which is further characterized by pale
mucous membranes, increased capillary refill
time, weak pulse and hypothermia. Tachycardia is
anticipated due to hypovolemia, however some-
times bradycardia is observed due to stimulation
of the Bezold-Jarich reflex which is activated in
cases of hypovolemia (Armitage-Chan 2010). As
well, cardiac arrhythmias or even cardiac arrest
may occur (Shmuel & Cortes 2013).

Main respiratory signs in small animals in-
clude bronchoconstriction, dyspnoea, coughing,
stridor and tachypnoea (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Moreover,
there may be laryngeal oedema, sneezing and
in severe cases abdominal breathing, cyanosis
and respiratory failure (Shmuel & Cortes 2013,
Dowling 2014). In cats, dyspnoea is the first sign
of anaphylaxis which can be caused by laryngeal
and pharyngeal oedema, bronchoconstriction
and increased mucus secretion (Hume-Smith et
al. 2011, Dowling 2014). Humans with a history
of respiratory disease may develop more severe
respiratory signs even though it has not been
proven that these patients are more susceptible
to anaphylaxis (Shmuel & Cortes 2013).

Neurological and ophthalmic signs are rarer in
clinical practice, compared to the symptoms de-
scribed above. Neurological signs in small animals
include generalised neuromuscular weakness,
ataxia, changes in behaviour, seizures, syncope
or hypotonia which are related to hypotension
(Quantz 2009, Hume-Smith et al. 2011, Shmuel
& Cortes 2013, Dowling 2014, Rostaher et al.



Table 1. Clinical signs of anaphylaxis.

Perioperative anaphylaxis in dogs and cats

dermatological  gastrointestinal  cardiovascular respiratory neurological ophthalmic
erythema nausea* systemic hypotension bronchoconstriction weakness ocular pruritus
pruritus vomiting* hypovolemia dyspnoea** ataxia conjuctival hyperaemia
urticarial diarrhoea* collapse stridor altered behaviour blepharitis
angioedema* pale mucous membranes  tachypnoea seizures chemosis

increased capillary refill laryngeal oedema syncope lacrimation

weak pulse sneezing
hypothermia
arrhythmias Cyanosis
cardiac arrest

hypotonia

abdominal breathing

respiratory failure**

*predominating in dogs
**predominating in cats

Alyvoon

H x\wvikn Stdyvwon g avapulagiog amotehel mpdrinon,
OXL HOVO MOy TNG EANELYNG ELSIKAOY TTABOY VW HOVIKGOV OU-
HITTOUATOV, AANG €TTiONG €XITING TOU HEYEAOL PAGHATOG
TV KAVIK®OV ekdnAwoewv (Shmuel & Cortes 2013). Etov
dvBpwrto éxouv Tebei kpttnpla yio Sty vwoBei avadpuialio
(Sampson et al. 2006). QoTd00, AMATOOVTAL TTEPATEPW
€PEVVEG YL TI) XPr)OT TETOLWV KPLTNPIwV OTNV KTNVIATPIKT
(Shmuel & Cortes 2013). Ztnv kAWK 1Tpaln, oTa UKp&
{oa TTONV Xpriotpeg pitopel va pavolv Anpodopieg artod
TO LOTOPIKY, OTIWG TIponyoLevn avtidpaon oe epolia-
OHOVG, KATAVAA®OGT TPOG{H®V, VOYUATA EVTOH®V, KXOWG
Kot Tpdodpateg HeTAYYIOELS 1) XOpHyNon avIIPLOTIK®Y,
avatoONTIKAY Kot M@V papUaKwy, KaBnOE Kat 0 Xpovog
TI0L HedOAGPNOE pHeTalD NG €kBeonG OE YVWOTO AVTLYOVO
Kat NG eRPAvIons Twv oupntopdtoy (Shmuel & Cortes
2013). Autég ot TAnpodopieg e GUVSVACHO e TNV EV-
Sexdpevn apviSia eHPAVION TV CUUTTOHATOV, CLXVA
amtoteholV TG povadikég evSeifels avapulaliog (Sampson
etal. 2006, Shmuel & Cortes 2013). AM\epyKéG SOKI|LEG e
evdo8epUIKT £YXLOT SLAPOPWY TIAPAYOVTWY EXOUV XAHNAT
evatoOnoio Kat elSIKOTNTA, KAl O TIEPITTWOELG TIOL XPEL-
Gletan dpeon BepaImeLTIKT AVTILETOTILON OTIWG KATA TNV
Tiepleyxetpn Tk nepiodo, Tétoleg Sokiuég Sev Exouv mpa-
Ktk afio (Armitage-Chan 2010). Métpnon twv enumédwv
TNG TPUTITAONG Kol TNG OTapivng oTo aiplar yivetal otov
GvBpwro ylax t Stayvwon tng avaduiagiog (Sampson et
al. 2006, Khan & Kemp 2011). Eta {da 6uvTpodLdg éxouv
TIEPLOPLOHEVT EGAPHOYT), HAAAOV AOY® TOL TTEPLOPLOHEVOU
XPOVIKOU SloTAHATOG 6TO oTto{o TIpéTet va puetpnboov.
Emopévwg, efvat pn TIpaKTIKEG Oe eMElyOVTH TIEPIOTATIKG,
KaBa¢ Sev vmtapyouv amodei€elg yio T XpnotHOTHTE TOUG
ota (oo cuvTpodLég (Sampson et al. 2006, Schwartz 2006,
Quantz et al. 2009, Mi et al. 2014).

A6 Oha Ta T pATTIAV®, CUUITEPAVOULE OTL T SLdyvew-
on Paoiletat oto 10TopIKd Kat Tar cupnmTpata. H xprion
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2017). Ophthalmic signs, both in dogs and cats
may include ocular pruritus, conjuctival hyper-
aemia, blepharitis, chemosis and lacrimation
(Hume-Smith et al. 2011, Shmuel & Cortes 2013).

Diagnosis

Clinical diagnosis of anaphylaxis can be challeng-
ing, not only due to the lack of specific pathog-
nomonic clinical signs, but also due to the wide
spectrum of clinical manifestations (Shmuel &
Cortes 2013). There are criteria in humans that
need to be met in order to diagnose anaphylaxis
(Sampson et al. 2006). However, further studies
are required in order to use such criteria in vet-
erinary medicine (Shmuel & Cortes 2013). In
small animal practice, information from the clin-
ical history can be very useful, such as previous
reactions to vaccinations, food, insect bites as
well as recent transfusions or administration of
antibiotics, anaesthetic agents, and other drugs as
well as the time between the exposure to a known
antigen and symptoms manifested (Shmuel &
Cortes 2013). Such information combined with
possibly abrupt manifestation of clinical signs
can often be the only evidence of anaphylaxis
(Sampson et al. 2006, Shmuel & Cortes 2013).
Allergy testing by intradermal injection of various
possible agents has low sensitivity and speci-
ficity, and in cases when management should
be undertaken immediately such as during the
perioperative period, such testing has no prac-
tical value (Armitage-Chan 2010). Tryptase and
histamine blood levels are measured in humans
in order to diagnose anaphylaxis (Sampson et
al. 2006, Khan & Kemp 2011). This has limited
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AWV Sy Voo TIKGOV epyaleiny OTwg 1 LETPNON TRV
emTéd WV PLOSEIKTOVY 0TO atfpa 1) 1) ev8odeppikn) Sokipn
omavia yivovtoat Adym xapnAng evaioOnoiog kat etdikd-
TG 0T Sy vwon Kat TV TPOYvwoT) aVaGpUAXKTIKHG
avtidpaong.

Oepameia

H avagulalio amote)ei eneiyovoa kataotaorn (Simons
2009, Armitage-Chan 2010, Dowling 2014). H Bepatevti-
KI) QVTILETOTILOT TIPETIEL VA gfvart dipeor) Kout emdeTikn dt-
OTLTTEPIOTATIKA Ta OTTO{0t HITOpEl apXIKé va pn paivovTal
amelA\nTIKd Y 1 {wn) Tou {Hov pmopei va 0dnyrcovy
otov Bavato péoa oe Aiya Aemtd (Sampsons et al. 2006,
Shmuel & Cortes 2013, Dowling 2014). Ot Bepartev-
TIKEG ETTLAOYEG TTOU LTTEAPXOLV YIX TNV AVAPUAAKTLKY
avtidpaon (IMivaxag 2) Bacilovtal otnv eumelpia Tov
KTNVIATPOU Kat EEAPTOVTAL ATTO TOL CUHTTTOUATA KAl TIG
TIPOTIHAOELG TOU KTVIATPOU. ZuviiBwg n Oepareio Sexivd
He TNV amopdkpuven i TN dlakoT) Tou LTTOTIOEHEVOL
napdyovta (Shmuel & Cortes 2013). Qot600, dTav évag
OKUAOG 1 Lo YdTar TTPOOKOHICeTAL pe avaPpUAAKTIKO GOK
TIOUL WITOpEl vor 08N yToeL G€ KXpSLOAVATTVEVOTIKY) KATAP-
pevon, epappotovtat ot 0dnyie¢ RECOVER, ot omoieg
nieptAapPavouy Tnv tayeia aloAOYNON TV AEPAYWY®Y,
TNG AVATIVONG KAl TOU KUKAOPOPLKOV, TIPOKELLEVOL Vot
QITOKAELOTEL 1) KapSLOAVATTVELOTIKY) avakortr| (Sampson
et al. 2006, Fletcher et al. 2012, Shmuel & Cortes 2013).

To ¢pdappako emhoyng eivat n adpevahivn. H adpe-
valivn TapdyeTal GUOLOAOYLKE aTtd TN LLEAWON Holpa
TV eTvedpLdiny Kat eKKPIVETAL 08 KATAOTAGELS ATTEL-
ANTIKEG Yo Tn) {wn Tov {hov (Mink et al. 1998, Bautista
et al. 2002, Mink et al. 2004, Mathews 2006, Sampson
et al. 2006, Kemp et al. 2008, Simons 2009, Simons et al.
2011, Fletcher et al. 2012, Dowling 2014). Q¢ ¢pappako
OTNV AVTIHETOTILON TNG avaduiagiog, n adpevahivn
xpnotporoteital Kuping yia tn dpdon mouv €xel Katd
KOPLO AOY0 0TO Kapdlary yelakd oUOTNHA KAL OTIG Aeieg
puikég iveg (Shmuel & Cortes 2013) evepyorotmvtag
Toug a- Kat B-adpevepyikoug vrtodoxeig (Gu et al. 1999).
H emidpaon mov €xet oToug a-adpevepytkovg vtodoxeig
TIPOKAAEL LY YELOGVOTIOGT HE ATIOTEAETHA TNV aVENOT
NG TIEPLPEPLKNG ALY YELXKNG avTIOTAONG, TNV avEnamn NG
apTnNpLaKng TTieong Kot T1 HEiwoT TOU OO HATOG GTOUG
aepaynyous (Gu et al. 1999). H evepyormoinon tov
B-adpevepytk@v LTTOSOXEWV ExeL WG ATTOTENEGHA DETIKN
LVOTPOTIO Kat Xpovotpdio Spdon (péow twv Pl-adpe-
VEPYIKOV LITOSOXEWV) GTO HVOKAPSLO, e ATTOTENETHA
va av€avetal n kapdiakn apoxrn (Gu et al. 1999, Kemp
etal. 2008). EkT1o¢ tn¢ StaXeiptong Twv Kapdiay YELAKOY
OUHITTOHATWY, N adpevalivn TTpokalel BpoyXodlaoToAr,
KATAXOTEANEL TNV oTTeAeLOEPMOT) TWV HEGONXPNTWV TNG
PpAeypovig Kal petwvel TV Kvidwor (péow twv B2-adpe-
vepytkav vrtodoxéwv) (Gu et al. 1999, Kemp et al. 2008,
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application in companion animals possibly due to
the limited time frame during which they should
be measured. Therefore, they are impractical in
emergency cases, as long as there is no evidence
to support their usefulness in companion animals
(Sampson et al. 2006, Schwartz 2006, Quantz et al.
2009, Mi et al. 2014).

From the above, diagnosis is based on history and
clinical findings. The use of other diagnostic tools
like identification of biomarkers or skin sensitivity
test is rarely performed due to low sensitivity or low
specificity to diagnose or predict an anaphylactic
reaction.

Treatment

Anaphylaxis is a medical emergency (Simons 2009,
Armitage-Chan 2010, Dowling 2014). Immediate
and aggressive treatment strategies must be taken
as cases that may not initially seem life-threatening
could be fatal within minutes (Sampsons et al. 2006,
Shmuel & Cortes 2013, Dowling 2014). Treatment
options (Table 2) for anaphylaxis are based on the
experience of the clinician and depend on the symp-
toms and clinician’s preferences. Usually the treat-
ment begins with removal or discontinuation of the
suspected agent (Shmuel & Cortes 2013). However,
when a dog or a cat is presented with anaphylactic
shock that may lead in cardiorespiratory collapse
the RECOVER guidelines can be followed including
rapid evaluation of the airway, breathing and circu-
lation in order to rule out cardiopulmonary arrest
(Sampson et al. 2006, Fletcher et al. 2012, Shmuel
& Cortes 2013).

The drug of choice is adrenaline. Adrenaline is
naturally produced by the adrenal medulla and is
secreted in life-threatening situations from the ad-
renal glands (Mink et al. 1998, Bautista et al. 2002,
Mink et al. 2004, Mathews 2006, Sampson et al. 2006,
Kemp et al. 2008, Simons 2009, Simons et al. 2011,
Fletcher et al. 2012, Dowling 2014). As a medica-
tion during management of anaphylaxis, adrenaline
is mainly used for its effect on the cardiovascular
system and smooth muscle cells (Shmuel & Cortes
2013) by activating alpha- and beta receptors (Gu et
al. 1999). Its effect on the alpha-adrenergic receptors
results in vasoconstriction, leading to increase in
peripheral vascular resistance, increase in systemic
arterial pressure and reduction of airway oedema
(Gu et al. 1999). The activation of beta-adrenergic
receptors results in positive inotropic and chrono-
tropic effect (via beta-1-adrenergic receptors) on
the myocardium, resulting in increase in cardiac
output (Gu et al. 1999, Kemp et al. 2008). Other
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Mivakag 2. Pappaka kat 0doi xopriynong yia tn Ogpansia tng avaguladiag.

@apuaka odoi xopriynong oxOAla
adpevahivn 2,5-5ug kg’ IV E@ooov amapaltnto, pnopei va emavoineBei
10 ug kg' IM avd 5-15 Aemra.
(Dowling 2014)
0,05 pg kg™ min! Juvexnc otaydnv éyxuon. Na puBpiletal
(Dowling 2014) avahoya [e To anoTéAeopa avd 15 Nemta.
Se€apebalovn 0,1-05mg kg™ IV
(Shmuel & Cortes 2013)
npebvIoNdvN 05-Tmg kg™ IV, IM Eriong, armé To oTopa yia Ama CUPITOUaTa.

(Shmuel & Cortes 2013)

VaTPLOUX0G COUKIVIKT peBuhompedviCordvn 2 mg kg™ IV, IM
(Shmuel & Cortes 2013)

oKUAoG: 0,5-1 mg kg IV

n

1-4 mg kg™ per os, IM

yata: 0,5-2 mg kg™ per os, IM
(Shmuel & Cortes 2013)

0,5-25mg kg™ IV, SC, per os
(Shmuel & Cortes 2013)

Slpavudpapivn

pavitidivn

AUIVOPUANIVN
(Shmuel & Cortes 2013)
a\Boutepon (carBoutapodin) 90 ug ava Yekaouod
(Shmuel& Cortes 2013)
Somapivn 5-10 pg kg min”
(Shmuel & Cortes 2013)
atporivn 0,02-0,04 mg kg IV
(Shmuel & Cortes 2013)

Apyd evbopréBia. Kivbuvog ooBaprc
UMOTAONG O€ Taxela &yxuon.

Mropei va emavain@Bei ava 8-12 WpeC.
Aev eival Slabéoiun otnv EMGda.

5-10mg kg™ IM ry apyn IV epamag xopriynon

Ew¢ tpeic popéc.

Juvexng otayony éyxuon. Na pubuietal pe
Bdon to anmotéheopa ava 15 Aemta.

KPUOTAMOEION OKUAOG: €wc 90 ml kg™ h!
yata: éwg 60 mlkg ' h'!
(Shmuel & Cortes 2013)
ofuydvo flow-by, Tévta, evdoppivikdc kabetrpag, KAwBOG 0&uyo-

VOou

(Fletcher et al. 2012, Shmuel & Cortes 2013)

Shmuel & Cortes 2013). Ot mapevépyeleg oL avadEpovTal
KaTOTLy €yxvong adpevalivng mepthapfavouy wxpovg
PAevvoydvoug Kal VeupLkoTnTa, Ta omoia eivat cuviBwg
AT KL TTHPATIPOVVTAL EVTOG AETITMV LETA TI) XOPTYNOT).
Y11g 1m0 coPapég mapevépyeteg ephappdveTal i loxatpio
TOU puokapdiov, 1 Kpion LITEPTAGNG, O KOLALXKEG appub-
pieg Kat 1o TIVELHOVIKO oidnpa. AuTég woTdoo cuviBwg
opeilovtal og vmepdoaoia (Shmuel & Cortes 2013).
Oumpotevopeveg ddoelg pLy eykataotabel kukhodopt-
KN katamAn&io eivae 2,5-5 pg kg kg evdodAefing (IV) arnd
Stévpa 1/1000 (1 mg ml™) 1) 10 pg kgt evdopvikwg (IM)
(Dowling 2014). Epdoov xpetdletal, pmopei va emavoan-
¢Oein €yxvon ava 5-15 Aemta (Shmuel & Cortes 2013). H
adpevalivn pmopei va xopnynbei emiong vrodoping (SC)
(Mink etal. 1998, Gu et al. 1999, Mink et al. 2004, Sampson
et al. 2006, Dowling 2014), av kat avtr) n 086G xopriynong
Oa mpémel va amogevyetal, Kabng n amoppodpnon eival
apyn. EnutAéov, oL xapnhég cuykevipwoelg adpevalivig
O0TOUG LOTOUG HITOpEl va 0dNYoouV o€ ayYeloSLOTOAT
Kat va Steyeipouv v amelevBépwon pecoraPntov g

than managing cardiovascular signs, adrenaline
results in bronchodilation, suppression of the
release of inflammatory mediators and reduction
of urticarial (via beta-2-adrenergic receptors) (Gu
et al. 1999, Kemp et al. 2008, Shmuel & Cortes
2013). Side effects reported following adrenaline
injections include pale mucous membranes and
nervousness, which are usually mild and ob-
served within minutes of administration. More
severe side effects include myocardial ischemia,
hypertensive crisis, ventricular arrhythmias and
pulmonary oedema. However, these are usually
attributed to overdose (Shmuel & Cortes 2013).

Recommended doses prior to circulatory col-
lapse are at 2.5-5 ug kg! as an intravenous (IV)
injection from a solution of 1/1000 (1 mg ml")
or 10 pg kg! by intramuscular (IM) injection
(Dowling 2014). If necessary, the injection can be
repeated every 5-15 minutes (Shmuel & Cortes
2013). Adrenaline can also be injected by subcuta-
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Table 2. Drugs and administration routes for the management of anaphylaxis.

drugs administration routes comments

adrenaline 25-5ug kg’ IV If necessary, it can be repeated every 5-15
10 ug kg IM minutes.
(Dowling 2014)
0.05 pg kg™ min! Constant rate infusion. Titrate to effect every
(Dowling 2014) 15 minutes.

dexamethasone 0.1-05mg kg™ IV
(Shmuel & Cortes 2013)

prednisolone 0.5-1mgkg™ IV, IM Also, per os for mild clinical signs.
(Shmuel & Cortes 2013)

methylprednisolone sodium succinate 2mgkg™ IV, IM Slowly intravenously. Risk of deteriorating

(Shmuel & Cortes 2013)

diphenhydramine dogs: 0.5-1 mg kg™ IV
or
1-4 mg kg™ per os, IM
cats: 0.5-2mg kg™ per os, IM
(Shmuel & Cortes 2013)
ranitidine 0.5-25mg kg™ IV, SC, per os

(Shmuel & Cortes 2013)

aminophylline 5-10 mg kg IM or slow IV bolus

(Shmuel & Cortes 2013)

albuterol (salbutamol) 90 pg per spraing

(Shmuel& Cortes 2013)

dopamine 5-10 pg kg min”

(Shmuel & Cortes 2013)

atropine 0.02-0.04 mg kg IV
(Shmuel & Cortes 2013)

crystalloids dogs:up to 90 ml kg™ h'!
cats:upto 60 mlkg ™' h!

(Shmuel & Cortes 2013)

hypotension if infused fast.

(Can be repeated in 8-12 hours.
Not available in Greece.

Up to three times.

Constant rate infusion. Titrate to effect every
15 minutes.

oxygen flow-by, tent, nasal cannulas, oxygen cage
(Fletcher et al. 2012, Shmuel & Cortes 2013)

¢Aeypovrg (Mink et al. 2004, Dowling 2014). Ot Mink et
al. (2004) édel€av dtL 1 péon aptnplakn Tieon, o dyKog
TIAOD, 1) KapSLakt) TTapox Kot To €pyo TG KapdLdg frav
TIONU peyaADTEPX O TN OLVEXT OTAYSNV £YXUOT) GUYKPLTIKA
pe v edpanag xoprynon.'Etot, og meputtwoelg dmou 1o (0o
nipooKop{leTat o KATAaTAoT) KUKAOGOPIKAG KaTammAn&iag n
TIPOTELVOUEVT) XOPTYNON elval fe cuvexr) oTaydny éyxuon,
pe puBp6 0,05 pg kg min pe poBuon g doong avaldywg
Tou amoteréopatog (Mink et al. 1998, Mink et al. 2004,
Dowling 2014). Qotdoo, dANN avadopd £8elle OTL o€ (O
pe ekdnAaoelg avapulaiag ota omoia xet eykataoTadel
KuKAopopiKr KatammAnéia Kat enmopévmg éxet tponyn el
1 anelevBépwon pecoraPntav TG PAeypHoviG, eYXUOELG
adpevalivng IV, IM 1) SC dev éxouv Kavéva armoTéNeoa
oTNY avTIoTPoPr) TNG KapSlary yelakng katappevong (Mink
et al. 1998, Bautista et al. 2002, Mink et al. 2004).

To Sevtepo eminedo tng Staxeiptong mephapPdvet
A pappaxa. Qotdoo, o pdhog tovg atn Stayeiplon g
avapulaiag dev éxel Tekpnplwdel. Avtd epapBavouy
AVTUGTAULVIKK, KOPTIKOGTEPOELDT), PPOYXOOIAOTAATIKG,
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neous (SC) route (Mink et al. 1998, Gu et al. 1999,
Mink et al. 2004, Sampson et al. 2006, Dowling
2014), however it should be avoided considering
that absorption is delayed. Furthermore, low levels
of adrenaline in tissues may lead to vasodilation
and stimulate the secretion of inflammatory me-
diators (Mink et al. 2004, Dowling 2014). Mink
et al (2004) showed that mean arterial pressure,
pulse volume, cardiac output and cardiac work
were increased in constant rate infusions com-
pared to bolus injections. Therefore, in cases
admitted in a state of shock, the recommended
administration is by constant rate infusion, at a
rate of 0.05 pg kg min™ with the dose titrated
to clinical response (Mink et al. 1998, Mink et al.
2004, Dowling 2014). However, a different report
showed that in animals with manifestations of
anaphylaxis in which shock has been established
and release of inflammatory mediators has already
occurred, IV, IM or SC infusions are ineffective in



QY YELOCUOTIAOTIKA Kol avTixoAtvepytkd (Lautt & Legare
1987, Silverman et al. 1988, Armitage-Chan 2010, Choo
et al. 2010, Dowling 2014).

Ta avTUCTAULVIKA XPNOLHOTIOLOVVTAL KATA KUPLO
AOYO Yl TV VTLHETOITLON TOVL KVNOHOU, TNG Kvidw-
ong Kat g pvitidag, SnAadn Twv CUUTTWHATWY TTOV
TIPOEPXOVTUL ATTO TO J€PHA KAl TOUG PAevvoydvoug
Kat OXt T600 yla T COPapd CLOTNUATIKG CUUTTTOHATA
g avaduiatiog (Simons et al. 2011). Tevika xpnotpo-
motovvTaL TIpWTNG yevide (H1) ) devtepng yevideg (H2)
QVTUOTOHLVIKE. XTo TTpWTNG Yevidg Hl-avTuotapivika
ovpmepthappavovtal n dipavudpapivn, n YAwpopaivu-
papivn, n kKurpoentadivn kat n vdpoulivn (Silverman
etal. 1988, Viscasillas et al. 2011, Shmuel & Cortes 2013,
Dowling 2014). ®@ewpolvTat AtydTepo aodaAr Ge OXEOT
pe Tor SeVTEPNG YEVIAG AVTUOTAHLVIKA KoL QUTO eTeldn)
SLEPXOVTAL TOV OULUATOEYKEPOALIKO Ppaypod Kat UItopei
VO TIPOKAAEGOVY CUUTTTOUATA OTd TO KEVTPIKO VEL-
PIKO GUOTNHA, OTIWG KOTIWOT), ABapyo Kat YVwoTIK
Suoettoupyia, KABWG Kot CUUTTTOUATO ATIO TO TIETTIKO,
OTIOG €peTo, Otdppota Kal avopelia (Shmuel & Cortes
2013). Tox SebTepng yeVIAG AVTUCTANLVIKE, 0T oTtoia
niepthapPavovtal n dopatidivn, n pefopevadivn Kot
n oetipilivn, Bewpovvial acdparéotepa, woTdoo dev
elvat epmtopikd Stabéoipa e HopPES Yl TTEPEVTEPIKT)
xopnynon. Iaporo mov toe H2-avtuotapvikd Bewpov-
viataoparéotepa and ta H1, yevika Oewpeitot d11 Sev
£XOUV QITOTEAEOUA, TOUAGXIOTOV HOVA TOUG, GTNV QVTL-
HETOTILOT TNG avapLAKELG, pe e€aipean Tov Teploplopd
TV CUUTMTTWUATWY oITO TO TEMTIKO cVoTNua (Shmuel
& Cortes 2013, Dowling 2014). levikd yl& Ta avTiOTA-
Hvikd Sev vmtdpyxovv Snpoctevpéveg epyaocieg Tov va
TEKHUNPLOVOLY OPENOG aTTO TN XPOT) TOUG w6 Bepareia
¢ avapuradiog ota (Hda cuvTpodPLds. QoTdOG0, EXOuV
nipotabei n Sipawvudpapivn 0,5-1 mg kg IV, eve ylx
xopriynon IM 1} arté 1o 6tépa, GTOV GKUAO GLUGTHVETAL
oe 8601 1-4 mg kg kat o1 ydta oe 86on 0,5-2 mg kg
1. Ot xopnynoelg urmopovv va enavaAnpBovv petd and
8-12 wpeg (Shmuel & Cortes 2013).

Ta KopTIKOOTEPOELST) XPNOLHOTIOLOVVTOL EVPEWG OTIG
aAepylkég avTidpdaoels, Yeyovog mov odnynoe oTnv
EVOWUATOOT) TOUG OTNV AVTIHETWIILON TNG avopulatiog
oe BaBpo mov Kdmoleg GopeG eTPANHEVA ATTOTENODY
pappaxo mpwTnG emhoyng, kabng Sev vrtdpxovv dnpo-
OleDOELG TTOL VA TEKHNPLOVOLV TN Xprjon Toug (Sampson
et al. 2006, Choo et al. 2010, Girard & Leece 2010).
Amotpémouy Tov oXNHATIONO apaxtdovikob oEéog Kat
TPOOTAVOEIS®OV, KATAOTEANOVTAG ETOL TX CUUITTOHATA
NG KaBuoTepnpévng avtidpaons, woTéoo KATL TETOLO
dev éxel TekpnplwBei (Sampson et al. 2006, Dowling
2014). Emuthéov, Ta kopTikooTtepoeldn Spovv kabuote-
pHéva, Tepimov 4-6 wpeg, avedptnTa and v 086
XOPNYNonG, omote dev £XOLV AITOTEAEGHA OTA APYIKK
otddia g avapuialiog, Ta omola purropel va artethovy

Perioperative anaphylaxis in dogs and cats

reversing cardiovascular collapse (Mink et al. 1998,
Bautista et al. 2002, Mink et al. 2004).

The second level of management includes other
drugs. However, their role in managing anaphylaxis
has not been substantiated. These include antihista-
mines, corticosteroids, bronchodilators, vasopres-
sors, and anticholinergics (Lautt & Legare 1987,
Silverman et al. 1988, Armitage-Chan 2010, Choo
et al. 2010, Dowling 2014).

Antihistamine agents are mainly used to manage
pruritus, urticaria, and rhinitis, symptoms originat-
ing from the skin and mucosae and not for severe
systemic manifestations of anaphylaxis (Simons
et al. 2011). In general, first-generation (H1) or
second-generation (H2) antihistamines are used.
First-generation H1-antihistamines include diphen-
hydramine, chlorpheniramine, cyproheptadine and
hydroxyzine (Silverman et al. 1988, Viscasillas et
al. 2011, Shmuel & Cortes 2013, Dowling 2014).
They are considered to be less safe compared to
second-generation antihistamine drugs because
they cross the blood-brain barrier and may cause
clinical signs from the central nervous system, such
as fatigue, lethargy and cognitive dysfunction, as
well as clinical signs from the digestive tract, such as
vomiting, diarrhoea or anorexia (Shmuel & Cortes
2013). Second-generation antihistamines, including
loratadine, fexofenadine and cetirizine are consid-
ered to be safer; however, they are not available for
parenteral use. Even though H2-antihistamines are
considered to be safer than H1, they are generally
considered to be ineffective, at least as sole agents,
in managing anaphylaxis except for limiting mani-
festations from the digestive tract (Shmuel & Cortes
2013, Dowling 2014). In general, there have been
no published reports about antihistamines that may
substantiate any benefit from using them in man-
aging anaphylaxis in companion animals. However,
diphenhydramine has been recommended at 0.5-1
mg kg™ IV, whereas for IM or oral administration in
dogs it is recommended at 1-4 mg kg ' and for cats at
0.5-2 mg kg!. Repeated doses can be administered
after 8-12 hours (Shmuel & Cortes 2013).

Corticosteroids are widely used in allergic reac-
tions, which have led to their integration in managing
anaphylaxis to the point that they are sometimes
used erroneously as first choice drugs, considering
that there are no publications to substantiate this
(Sampson et al. 2006, Choo et al. 2010, Girard &
Leece 2010). They prevent arachidonic acid and
prostanoid formation, therefore suppressing the
clinical signs of delayed reaction; however, this has
not yet been substantiated (Sampson et al. 2006,
Dowling 2014). Morover, corticosteroids have a
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1 Cwr) Tou {®ov (Shmuel & Cortes 2013, Dowling 2014).
Tevika xopnyotvtat oe pio doom epanal (Choo et al. 2010).
Enumhéov, amotelolv KaTnyopio papudKkwy ou éxeL oava-
¢pepBei mwg prropel va tpokaréaet avapuiagio. MaioTa,
untapyel Snpocievon meplotatikod BavaTov oKVAOL TTOV
ato860nke oe avapuAakToeldr) avTidpaon LeTd T Xopn-
ynon Se€apeBalovng (Schaer et al. 2005). H Se€apebalovn
xopnyeitat ae 860 0,1-0,5 mg kg IV, n) mpedvilorovn oe
d060n 10-25 mg kg™ IV kot n pebulompedvifohovn oe §6om
30 mg kg IV. H mpe&vi{ordvn prmopei va xopnynOei artd to
otopa oe §6on 0,5-1 mg kg™ mpoxelpévou va eéyEet ToAD
A ovptopata (Shmuel & Cortes 2013, Dowling 2014).

Ye oplopEVa TIEPLOTATIKG, eiTe o€ {wa gite aTOV AvBpwITO,
ota omoia éxel ekdnAwbel oTo TapeBov emelcddlo avau-
Aac€iorg, GUOTAVETOL TTPOANTITIKI XOPIYNOT) AVTUOTOHIVIKGY
1) kopTikooTepoeld®v (Armitage-Chan 2010, Choo et al.
2010, Girard & Leece 2010). Mix Tétola evépyelot wOTOCO
dev amotpémel Ty eppavion avapuiatiog, oM apPAOVeL
TN GLOLOAOYIKT) CUGTNHATIKY) AVTIOPAOT) TOL OPYAVIGHOD
(Shmuel & Cortes 2013).’Etot, torp& Tnv evpela TpOANTITIKE
XP1jo1n TOUG GTOV AvBpWITO, TA AVTUCTAULIVIKE 1/Kal T
KopTikooTepoeldn) Sev éxouv Tekunpiwon Tt fonbody otnv
niepleyxelpnTikn nepiodo (Kroigaard et al. 2007, Liccardi
et al. 2008).

To BpoyXodlaoTAATIKG, OTIwG 1) aAPouTepdAn Kot 1
apvOPUALIVY, pITOpOLV eTTion g va XprotpomnotnBobv, Kupiwg
Yo TNV OVTIHETOTILOT) CUHTITOUETOV OO TO AVATIVED-
otwkd. H a\Poutepoin avijkel atovg P2-adpevepylikoig
AYWVLIOTEG Kot oLVABWG XopnyeiTal pe eEKVEP®OT HECK TNG
avamvevoTikng 0do0 (Simons et al. 2011). Mmopei va eival
XP1OLUN 08 CUHUTITWHATA ATTO TO KATOTEPO KVOITVEVOTLKO,
oA ElVAL XVATIOTENEOUATIKT O€ TIEPITTTWOT OO HATOG TOV
Aapuyya ) g Tpaxeiac. H apvodulhivn propei emtiong va
xpnotpormowmnBel kabwg avavel Tnv evioyevn mapaywyn
adpevahivng Kot TpoKkael XaAApwoT TwV AelwV HUIKOV
VOV TOU KATOTEPOL oVATTVELOTIKOV Lo TAATOG (Shmuel
& Cortes 2013). Ta BpoyyxodiaoTaltikd Sev ammote oy
Bepareio TpWTNG Ypappng yloe Tnv avaduiaio kot dev
avtikabiotovy TN Xprion g adpevaiivng. Mmopovv va
€XOUV KOAG QITOTEAEGUATA HOVO OTX apXIKA OTESI TV
CUUTTTOHATWV oITO TO AVATTVEVOTIKO (Sampson et al. 2006,
Shmuel & Cortes 2013, Dowling 2014). Ot tpotetvopeveg
dooeig eivat yla v apivopuArivny 5-10 mg kg IM 1} apyd
IV egpamag xoprynon kat yix tnv aABoutepdin 90 pg avd
YeKaopo, péxpt Tpelg popég ouvolika (Shmuel & Cortes
2013).

2116 dAeg BepartevTikég enAoyeég cupmephapBavovtal
1 XOpNyNo™n &y YELOGLOTIAOTIKWY OTIWE eivat 1) Somapivn ,
1 vopadpevaivn Kot 1 avTiSlovpnTIKY) oppovn pe oTdXo
NV avénon NG apTnNpPLaKNG TIETN G Oe UTTOTpoTId{ovoa
vrotaon (Lautt & Legare 1987, Shmuel & Cortes 2013,
Dowling 2014). H Somapivn éxet Socoefaptmpevn dpdon
Kol apXIKG ALEAVEL TN CLOTIHGTIKOTATA TOL pHvoKapdiov,
eve akohoVBwC TTpoKael oy yelGooDaTIOT) OTAV XOpnYei-
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delayed onset of action, about 4-6 hours, regard-
less of administration route, therefore they are
ineffective in the initial stages of anaphylaxis
which may be life threatening (Shmuel & Cortes
2013, Dowling 2014). In general, they are ad-
ministered as a single bolus (Choo et al. 2010).
Furthermore, they are a drug category which
has been reported to potentially cause anaphy-
laxis. There is even a case report of a death in
a dog attributed to anaphylactoid reaction after
administration of dexamethasone (Schaer et al.
2005). Dexamethasone is administered at 0.1-0.5
mg kg IV, prednisolone at 10-25 mg kg* IV and
methylprednisolone at 30 mg kg™ IV. Predniso-
lone can be given orally at 0.5-1 mg kg™ in order
to manage very mild clinical signs (Shmuel &
Cortes 2013, Dowling 2014).

In some cases, in either animals or people
who have previously undergone an anaphylac-
tic episode, preventive use of antihistamines or
corticosteroids is recommended (Armitage-Chan
2010, Choo et al. 2010, Girard & Leece 2010).
However, this does not prevent the advent of
anaphylaxis but only blunts the natural systemic
response (Shmuel & Cortes 2013). Thus, despite
widespread use antihistamines and/or corticos-
teroids for prophylactic pre-treatment in humans,
their help is not evidenced in the preoperative
period (Kroigaard et al. 2007, Liccardi et al. 2008).

Bronchodilators such as albuterol and amino-
phylline can also be used, mostly in controlling
respiratory symptoms. Albuterol is a beta-2-ad-
renergic agonist and usually administered in spray
form through the respiratory tract (Simons et
al. 2011). It can be valuable when clinical signs
from the lower respiratory tract are present, but
it is ineffective in case of laryngeal or tracheal
oedema. Aminophylline can also be given con-
sidering that it increases endogenous production
of adrenaline and results in lower airway smooth
muscle cell relaxation (Shmuel & Cortes 2013).
Bronchodilators are not a first line treatment
for anaphylaxis and cannot replace adrenaline.
They can be effective only in the early stages of
respiratory signs (Sampson et al. 2006, Shmuel
& Cortes 2013, Dowling 2014). Recommended
doses are for aminophylline 5-10 mg kg IM or
slow IV bolus, and for albuterole 90 ug per spray,
up to three times in total (Shmuel & Cortes 2013).

Other treatment options include the admin-
istration of vasopressors like dopamine, nor-
adrenaline and anti-diuretic hormone in order to
increase systemic arterial pressure in refractory
hypotension (Lautt & Legare 1987, Shmuel &



TaL o avénpéveg SOoELG, HEowW EVEPYOTIOINONG TwV P1- Kot
al-adpevepyikmv vrodoxéwv. H vopadpevahivn emiong
Hitopel va xopnynOei yia tnv ayyetocvonaotikn tneg Spa-
on. Av kat n avtidtovpnTikn oppovn dev éxel pehetn el
apKeTd oTa {OA, LITAPXOLY AVUPOPEG TIEPLOTATIKWY HE
£VTOVI LITOTAGT TIOL V™ eV AVTATTOKPLVOTAY 0T SoTta-
pivn avtamokpiBnkay otnv avtidiovpntikn oppovn (Kill et
al. 2004, Silverstein et al. 2007, Scroggin & Quandt 2009).
H atpomivn evdeikvutal oe acBeveig pe votpomid{ovoa
Bpadukapdia (Dowling 2014).

Tt TNV oV TIHETOTILON NG avapLAAioG TTPOTAPKLKHG
onuaociog eivat n xoprynon vypwv evdopieping (Shmuel
& Cortes 2013, Dowling 2014). H mpoxkalovpevn Staotoln
Twv aptnpldinv odnyei oe eayyeimon peyaing mocdTnTag
vepol amtd auTd, Kabmg Kat CLEOWPELAT) TOL ALHATOG, e
anmoTéAeopa T SpAUATIKY [eiwoT TOU KUKAOGOPOUVTOG
oyKkov aipatog (Brown 2005). Xkomdg, Aowtdy, eivat n ao-
&non tou evdoayyetakol YKo, n ad€nomn NG apTnpLaKng
Tiieong, N ATTOPLYNG TNG EYKATAOTAOTG KUKAOPOPLKIG
katatAngiag. Ta vypd Tov ptopovv va xopnynBovv IV
efval eite 106Tova KpuvoTadloeldr) (éwg 90 ml kg otov
okbOMo, 60 ml kg otn y&ta, cLVOAIKA), eite KOMNoEeLdN
(m.x. hetastarch) oe epamnag xopnynoeig 5 ml kg* IV ava
éyxvon, péxpt cLVolkng nuepnoiog 66ong 20 ml kg yia
YPNYOPN AITOKATAOTAGT TOU KUKAOPOPOLVTOG OYKOU aii-
patog (Shmuel & Cortes 2013, Dowling 2014).

Meydng onpaciag oe avtons Toug aobeveig eival n
xopnynon ofvydvou flow-by, pe tévta, pe evdoppiviko
kaBetnpa 1) pe kKAwPS ofuyovou, Wdlaitepa oe avTOlG pe
CUHITTOHATA oTTO TO AVaTTVeLOTIKG (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014).

Télog, ota {oa mov exdnhwvouy cofapn avapuiadio
Kot T oTrolar pookopilovTat og KukAogpopikr katarAnio
Ba mpémel va epappoletal oTeVOS ENeYX0G TV (WTIKGOVY
Aettovpylwv Kat epocov eival epikto Bo pémel var éxovv
ovvexn éeyxo pe niextpokapdioypagia yiax Tnv aflold-
ynon Tov KapSlokob puBLOD Kol TNG CLXVOTNTOG, HETPNON
NG apTNpLaKig Tieons, aflohdynomn Tng 0€uydvmong Kot
ToL aeplopo, aflohdynon Tov TeloexmvevoTikov CO, Kat
NG TAPOywYT)G 00pov, KaBmg UITopel T TTEPIOTATIKA AUTH
va ekdnhwoouvy Sipaoikn avapulalia pe apxikr PeAtinon
TV CUUNTOHAT®V Kot Katoémy vtotpor (Fletcher et al.
2012, Shmuel & Cortes 2013). H otevr) mapakorovOnon
OULOTHVETOL YIX TPELG NHEPES O TTEPLOTATIKA SLPATIKNG
avadulatiog, n omoia éxel avapepBel 0Tov OKOAO péXPLKAL
48 wpeg peta To apy KO emelodSto (Shmuel & Cortes 2013).

Eniloyog

H nepleyyxetpnticn avadpuiatio amodidetot o€ TOMG pé&p-
HaKa CUHTTEPIAXHBAVOUEVOV TV aVaLGONTIKAOVY KoL oV TL-
Blotikwv. IMapayovteg ot omoiol €xouv evoxomoinOei yio
v ekdnAwon avadulaiog Qo mpémel va amodpevyovTal,
omov eivat Suvartdv (Shmuel & Cortes 2013, Dowling 2014).

Perioperative anaphylaxis in dogs and cats

Cortes 2013, Dowling 2014). Dopamine has a
dose-related effect, with an initial increase in myo-
cardial contractility followed by vasoconstriction
in higher doses due to beta-1- and alpha-1-adren-
ergic receptor activation. Noradrenaline can also
be used for its vasopressor properties. Although
anti-diuretic hormone has not been studied in
companion animals, there have been case reports
with severe hypotension which did not respond
to dopamine but responded to anti-diuretic
hormone (Kill et al. 2004, Silverstein et al. 2007,
Scroggin & Quandt 2009). Atropine is recom-
mended in patients with refractory bradycardia
(Dowling 2014).

Intravenous fluids are the mainstay of treat-
ment in the management of anaphylaxis (Shmuel
& Cortes 2013, Dowling 2014). Arterial dilation
leads to extravasation of large volumes of water
from arterioles and pooling of blood, resulting in
dramatic decreases of circulating blood volume
(Brown 2005). Therefore, the aim is to increase
intravascular volume, to increase systemic arte-
rial pressure and to prevent the advent of shock.
Intravenous fluids that may be used are isotonic
crystalloids (up to 90 ml kg in dogs, 60 ml kg™
in cats, in total) or colloids (e.g. hetastarch) in IV
boluses of 5 ml kg™ per infusion, up to total daily
dose of 20 ml kg for rapid volume replacement
(Shmuel & Cortes 2013, Dowling 2014).

Oxygen administration via flow-by, tent, nasal
cannulas or oxygen cage is of utmost importance
in such patients especially when respiratory man-
ifestations are present (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014).

Finally, animals with severe anaphylaxis,
which are admitted in shock, should be closely
monitored and if possible there should be con-
stant monitoring with electrocardiography for the
evaluation of heart rate and rhythm, measurement
of systemic arterial pressure, assessment of oxy-
genation and ventilation, evaluation of end-tidal
CO, and urine production, due to the fact that
such cases may manifest biphasic anaphylaxis,
meaning that there may be initial improvement
of clinical signs with subsequent relapse (Fletcher
etal. 2012, Shmuel & Cortes 2013). Close moni-
toring is recommended for three days in cases of
biphasic anaphylaxis, which has been reported
in dogs up to 48 hours after the initial episode
(Shmuel & Cortes 2013).

Conclusion

Perioperatively anaphylaxis is attributed to sev-
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MepleyXEIPNTIKEG AVAPUAGKTIKEG QVTIOPATELS

Ze TETOLO TIEPLOTATIKA 1) LOVT) TIPOANTITIKT EVEPYELX eival
n apyn €yXvon ToV GapuaKwV epOcoV eival amapaitnTn
1 evBopAEBLa 089G xoprynong, Wolaitepa o€ GpappaKa yiot
Ta oTroiar LTTAPXOLV OXETIKEG avadopés (Armitage-Chan
2010). Yrtdpxouv akOpa KpKETA AVATIAVTNTA EPWOTHHATA
G TPO¢ To ylati oplopévol aobeveic ekdniwvouv Ao
CUUMTOUATH EV® Ylor GANOUG 1 avapuialia pmopel va
arroPel Bavarndpdpa, Kat yiati KATTOLO TIEPLOTATIKA TIopdt
NV éyKatpn Kot embeTikn avIHeTOTLON SeV v TATTOKpivo-
VTOL EV® 08 AANX TIEPIOTATIKAE TOr CUUTTTOUATA UITOpEl vt
UTTOXWPHOOLY AKOHN KAl Xwpi§ Kapio aywyr (Armitage-
Chan 2010, Shmuel & Cortes 2013). Eva Prjpa mtpog tnv
KOADTEPN TIEPLY padr) TOL GALVOHEVOL TIEPLEYXELPNTIKG Bt
eivatl n kataypadn kat Snpocievon kébe meploTATIKOD
avapuadiag.

2X0yKpovon cupPePOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLUPEPOVTOV.

eral drugs including anaesthetics and antibiotics.
Agents which have been implicated for anaphy-
laxis should be avoided when feasible (Shmuel
& Cortes 2013, Dowling 2014). In such cases,
the only way of prevention is slow infusion if
the intravenous route is necessary, especially for
drugs with no reports on their relevant reports
(Armitage-Chan 2010). There are still several un-
answered questions regarding why some patients
manifest mild clinical signs whereas to others
anaphylaxis may be fatal, and why some cases will
not recover despite timely aggressive management
whereas in other cases clinical signs may improve
even without treatment (Armitage-Chan 2010,
Shmuel & Cortes 2013). A step towards to a better
description of the phaenomenon perioperatively
will be the recording and publication of any case
of anaphylaxis.
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Iepidnyn

1o apBpo mapovaotdlovtal ot puololoyikég diat-
TepATNTEG TOVL eKAOTOTE €IOOVG Kol OL TIEPLEYXELPN-
Tikol xivéuvol Tov prmopei va mpokvyouv. Emiong,
mieplypadovral n mpoavaloOntikn Staxeipion, mbava
avaloONTIKE TPWTOKOANQ, 1) EMIAOYT) TOU KATAAAN-
Aov avaloOnTiKoL OXAHATOG Yot TNV EYKATAGTAON
Kat dtatrpnon ¢ avaloOnoiag Kot TENOG oL apxEg
HETEYXELPNTIKNAG ppovTidag. Avapopd yivetal Hovo
oe SpACTIKEG OVGIEG IOV PpioKOVTOL OTNV aryopd Kall
propei va amoktroet 0 EAAnvoag kTnviatpog. ZKomog
elvat n EAXXLOTOTION 0T TWV ETTUTAOK®YV IOV UITOPEL Vi
amoBouv potpaieg kata T Sidpkela NG avaloOnaiag
og £va laTpeio {HwV CLVTPOPLAG.

Abstract

In this report the normal particular characteristics of
each species are explained as well as the perioperative
risks that may arise. Furthermore, the preanaesthetic
management, potential anaesthetic protocols, and the
selection of the appropriate anaesthetic regimen for
the induction and maintenance of anaesthesia are also
described and finally the article is concluded with the
principles of postoperative care. Only drug substances
that are available in the Greek market to the veterinary
clinicians are reported. The aim of this study is to
minimise complications that may prove fatal during
anaesthesia in a companion animal clinic.

MeSH keywords: anesthesia, deep sedation, rabbits, rodents

Ewcaywyn

Z1o ik pd koatotkidiax OnAaotikd mov amavtvTaL oL-
vnBéotepa otnv EAAGSa tephapfdvovTat o KdvikAog
(owcoyévela Leporidae - Aaydpopda) kat eidn g
1&€n¢ Rodentia — TpoxTika (Hug, emipug, KpKNTOG/

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

Introduction

In Greece, common small pet mammals include rabbits
(family Leporidae) and species of the order Rodentia
(mouse, rat, hamster, gerbils, guinea pig, chinchilla).
Rabbits and rodents are frequently presented with se-



Xapotep, YepPitog, tvdikd xotpidio, TovToA&). O KOVIKAOG
KOL TX TPOKTIKE eRPavi{ovy cuxva coPoapég eMIITAOKEG KAl
nebaivouv katd Tn Stapketa TG avaloOnaoiag, yeyovog
TTOU avayKACel IOLOKTATEG AAAG KAl KTNVIATPOUG Vot TIG
amnodpevyouv. ITp&yHaTL, TO TOCOOTO BVNOIHOTNTAG AV KAl
dev etvat dlaitepa LYNAO, eival LYNAOTEPO T€ GXEOT) LLE TO
okONo kat T yata (Brodbelt 2009).

AvaTtopukég Kat puoloNOYIKEG
1O1TEPOTNTEG KAl EMITTWOELS TOVG
otnv avaiodnoia

rov IMivaka 1 tapovaotdlovTal peptké GUOLONOYLKESG KAL-
VIKEG TTAPEUETPOL GTOV KOVIKAO KL T KATOIKISIA TPOKTIKGL.
Enpavtiky laitepdtnTa mov Ba pémet va AapPévetat
UITOYLV KATA TNV TIEPLEYXELPNTIKT Ttepiodo eival 1 oxe-
TIKG HEYAAN ETUPAVELX TOL OCWUATOG GUYKPLTIKA [E TO
OWHATIKO TOLG Pépog, 1 omtoia Tpodiabétel oe exdnlwon
vroBeppiag katd ) Stapkela TG avatoOnoiag. Emiong,
0 LYNAGG pHeTaPoAikog puBpdG Toug oe GLVSLACUO e Ta
HIKp& atoBéparta yAukoydvou, propotv va odnyrioouvy o
vrtoyAvkatpio (Flecknell 2016). Erumiéov, ta mapevtepikd
xopnyobueva ¢pappaka €xouv TaxVTepn évapén dpdong
oA pikpoTepn Sidprela. Xe TepinTwon &mvolag, i oavTi-
Spacn TOL KTNVIATPOUL TIPETIEL Vot elval TAXVTATH. ZOTIKOL
LoTol (6TIwG To KeVTPLKS VeLpLKd GVOTN M) TTOAD Ypryopa
kaBiotavtatl vroikoi, Adyw tov LYNAoL peTAPBOAIKOD
puOpol TOLG Kot TNG HEYAANG KATAVAAWONG 0EUYSVOU
(Quesenberry & Carpenter 2012).

O kabetnplaoudg mepidpeptkng GpAEPag kat n Slaow-
Avwon tng Tpaxeiag mapovoialovy SUoKOAiES, AOYw TNG
1O1a{TEPNG VATOULKAG KATAOKELTG KA TOV peyéBoug auTav
Twv (wov (Suokolia B¢aong Aapuyya, Aapuyyodomacpog),
YeYovog mou amaltel et0lkd Kat KAaT&AAnAov peyéBoug
e€omhiopo (Harkness et al. 2010).

Ot amattotpeves avalodntikég §6oelg cuxva eivat -
KpOTEPEG ATTO ALTEG TIOL eival SnHOOLEVHEVEG OF HENETEG,
KOTA TIG oT0ieg €Xouv Xpnotporoin el vyt Kat efotkelwpéva
oe yxelplopotg (oo (Harkness et al. 2010). H cuvomapén
@V TTBOAOYIKOV KATACTACEWYV, OL TTEPLOCOTEPEG ATTO TIG
oroieg elval ACVUMTWHATIKEG (TL.X. TAoTEPENAWOT), Oy,
VEOTTANGIA TOV TIVEDHOVA, KOEVOKAPKIVOHA TNG HTPAG),

Sedation and anaesthesia in rabbits and domestic rodents

vere complications and death during anaesthesia,
forcing owners as well as veterinarians to avoid
it completely. In fact, even though the mortality
rate is not particularly high, it is higher compared
to dogs and cats (Brodbelt 2009).

Anatomical and physiological
features which affect
anaesthesia

In Table 1, some physiological parameters in
rabbits and domestic rodents are presented.
An important feature that should be taken into
account during the perioperative period is the
relatively increased body surface area to body
weight ratio, which can be a predisposing factor
to hypothermia during anaesthesia. Moreover,
the high metabolic rate in combination with the
limited glycogen stores can lead to hypoglycaemia
(Flecknell 2006). Additionally, parenteral med-
ications have faster onset of action but shorter
duration. In case of apnoea, treatment must be
immediate. Vital tissues (such as the central nerv-
ous system) are quickly rendered hypoxic, due
to the high metabolic rate and increased oxygen
consumption (Quesenberry & Carpenter 2012).

Catheterisation of a peripheral vein and
tracheal intubation can be challenging due to
anatomical features and size of these animals
(difficulty in visualising the larynx, laryngospasm),
therefore special and appropriately sized equip-
ment is required (Harkness et al. 2010).

The required anaesthetic doses are usually
lower than reported in studies, in which healthier
animals, more accustomed to handling have been
included (Harkness et al. 2010). The presence of
comorbidities, most of which are asymptomatic
(e.g. pasteurellosis, sepsis, pulmonary neoplasia,
uterine adenocarcinoma) may affect respiratory
system function during anaesthesia.

The sudden reactions of rabbits to poor han-
dling may cause spinal fractures, whereas severe

Mivakag 1: KapSiakn Kat avanmveuoTIKR CUXVOTNTA GTOV KOVIKAO Kal TA KATOIKIS10 TPWKTIKA.

KOVIKAOG Hug EMiUG KPIKNTOG yepPBilog 81K Xoipibio TOWTOIAA

(Meredith 2015)  (Orr2002)  (Orr2002)  (Godman 2002)  (Keeble 2002)  (Flecknell 2006) (Hoefer & Crosley 2002)
Kapdiakn 150-300 400-700 300-500 310-480 260-600 240-310 100-150
ouxvotnTa
(min™)
QAVATIVEUOTIKA 30-60 80-220 70-140 40-110 85-140 50-130 40-80
ouxvétnTa
(min™)
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Table 1: Heart and respiratory rate in rabbits and domestic rodents.

rabbit mouse rat hamster gerbil guinea pig chinchilla
(Meredith 2015) (Orr 2002) (Orr2002)  (Godman 2002)  (Keeble 2002) (Flecknell 2006) (Hoefer & Crosley 2002)
heart 150-300 400-700 300-500 310-480 260-600 240-310 100-150
rate
(min™)
respiratory 30-60 80-220 70-140 40-110 85-140 50-130 40-80
rate
(min™)

HITOpEl Var ETINPERGOVV TN AELTOLPYIX TOL AVATIVEVGTLKOD
OUOTAHATOG KAT& TNV avaioOnoio.

210V KOVIKAO, 1) EaviKn avTidpact Toug oe KAKOUG
XELPLOUOUG, UTTOPEL VOt TIPOKANETEL KATAYUATA GTT) GTIOV-
OUAIKT) OTHAN, EVEK TO EVTOVO OTPEG LITOPEL VA TIPOKAAEDEL
appuBuieg Aoyw ékkpiong katexohapvav (Cantwell 2001).
T TV eAa(loTOTT0INGT) TOV OTPEG OTOV TIPOAVALGONTIKO
B apo mpémet ot KAwPol vor eivot porkpLd ommd omTiKd Kat
akovoTikd epebiopata. EmmAéoy, va yivetal cuoTtéyaon
OHOLWV EO®V KAl CUYKPATNON TV {H®V [e EAAXIOTOVG
XELPLOHOVG, HOVO IO ECOLKEIWUEVO TIPOTWTILKO.

H peydn mepiodog mpoavaioOntikng vnoteiag, o avén-
HEVOG XELPOUPYLKOG XPOVOG, TO €VTOVO OTPEG AOYW TTOVOU
Kat 1 aAhaym meptpdArovrtog, ptopei va mpodiabécouvv
oe HETEYXELPNTIKO etAed. O TUUTTAVIOHOG AOY® OTAGNG
YOOTPEVTEPLKOV TTEPLEXOHEVOU HELDVEL T SUVAHN cUOTIAONG
1oV Sl ppdypatog Kot avEdvel TNV eVOOKOLA LXK TIiEDT), [LE
TOavr) EMITTOOEL OTO AVOTTVEVGTIKO KAl KAPSIAYYELAKO
obotnpa (Flecknell 2016).

H extipnon tov Papoug mpémel va yivetal pe LeYan
axpifeta, edikd oo IO pikpd {wikd eidn (Harkness et al.
2010). Ztat TpOKTIKE, KUPIWwG TOUG HUG Kot TOUG ETTIHUG, Yo
TN Xoprynon LYpwV TPOTIL&TAL N LTTOSOPLA KaL 1) vdoTTe-
pLrovaikn 0096, AM& OXLYLoL LYPE TTOL TIEPLEXOLY YAUKO(T).

IMpoavaioOntikn vnoteia

2T0VG KOVIKAOUG Kart T KATOKISI TpWKTIKE, efattiog Tng
Tayelog yaoTpikiG kKEvwong Kat Tn¢ mbavotntag mpdKAn-
0ONG OTAONG TOL YAOTPEVTEPLKOV TIEPLEXOUEVOU, OEV Edap-
poLetat mpoavaloOntikr vnoteio. Emopévwg ta {wa éxouvy
e\evBepn mpdOPacn o€ ParynTo Kal vepod HEXPL TN OTLYHN
NG Xoprynong mpoavatodntikng aywyrng (Flecknell 2006).
Emumhéov, n vnotela e€avtiel Ta amoBépata y\ukoyovou,
TIPOKAAGOVTOG LITOYAUKQLIQ, 1) OTTIOi0l HITOPEl v CUHBANAEL
ONUAVTIKA GTNV TIPOKANGT) HETEYXELPNTIKOD LAEOD.

Ta TPOKTIKA GEV KAVOLV EHETO, ETTOHEVWG 1) TIPOXVAL-
oOntikn) viotela Sev eivat amapaitntn. Qotdoo, Ta vdikd
xotpidiax ovxva Siatnpovv Tpodr} oto omicbio Tupa TG
OTOUATIKNG KOINOTNTAG, YLIUTO CUVIOTATAL vijoTeia 2-3
WPV TIPOEYXELPT TIKA KAl XTTOUAKPLVGT) TV UTTOAEUHATOV
TpodnG pe PapPakodpdpo OTUAES, HETA TNV EYKATACTAOT
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stress may cause cardiac arrhythmias due to cat-
echolamine release (Cantwell 2001). In order to
minimise stress in the preanaesthetic ward, cages
are required to be away from visual and auditory
stimuli. Furthermore, similar species should be
housed together, and handling should be minimal
and limited to experienced staff.

The prolonged period of preanaesthetic fast-
ing, increased surgical time, severe stress due to
pain and change in the environment, may pre-
dispose to postoperative ileus. Tympany due to
stasis of gastrointestinal content decreases the
diaphragmatic contractility and increases in-
tra-abdominal pressure, with potential sequelae
on the respiratory and cardiovascular system
(Flecknell 2016).

Body weight should be estimated accurately,
especially in very small animal species (Harkness
etal. 2010). In rodents, especially mice and rats,
the subcutaneous and intraperitoneal route are
preferred for the administration of fluids, but not
for fluids containing dextrose.

Preoperative fasting

In rabbits and domestic rodents, preoperative
fasting is not applied due to fast gastric empty-
ing and the potential for gastrointestinal stasis.
Therefore, free access is granted to food and water
until premedication (Flecknell 2006). Moreover,
fasting depletes glycogen stores, causing hypo-
glycaemia, which may be a primary cause for
postoperative ileus.

Rodents do not vomit, therefore preoperative
fasting is not required. However, guinea pigs
usually store food in the caudal part of the oral
cavity, therefore recommendations include fasting
of 2-3 hours prior to surgery and removal of food
remnants with a cotton bud after induction of
anaesthesia (Horn et al. 2013).

Regarding large-breed and obese rabbits,
preoperative fasting of one hour may reduce
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Mivakag 2: AGCEIG (PAPHAKWY TTOU XPNGIHOTIOIOUVTAL TNV MPOAVAIoONTIK aywyr Kal TNV NPEUNCT GTOV KOVIKAO
Kat Ta Katolkidia tpwkTikd (Harkness et al. 2010, Wenger 2012, Varga 2013).

dpaoTikn ovoia KOVIKAOG Hug EMiUG KPIKNTOG yepPBilog W0 TOWTOIAG
Xotpidio
aketulompopadivn 0,25-1,0mg kg’ IM,SC,  2-5mg 25mgkg’  5mgkg’IP (avtevdeikvu-  0,5-1mg 0,5-1 mg
IV, 0,5mgkg’IM, SC kg IM, IP IM, IP Tal- ehattwvel - kg IM kg'IM
+ 0,5 mg kg Boutop- TOV 0UO0 TWV
(@avonn EMANTITIKWOV
Kploewv)
Sialemapn 1-2mgkg™ IM, IR SC, IV 5mgkg’  25-5mg 5mgkg'IP 5mgkg’ 25mgkg’  1-5mgkg’IM
IM, IP kg™ IM, IP IM, IP IM, IP
wdaloldun 0,5-2mgkg™ IV, IM, IP 5mgkg’  25mg 5mgkg’ 5mgkg’ 5mgkg’ 1-2mg kg
M kg'IP IM, IP IM, IP M SC, IM
§uhadivn 1-5mg kg™ IM, IV 5-10mg 1-5mg 5mgkg’ 2mgkg’ - 2-10mg kg’
kg'IP kg IM, IP IM, IP IM, 1P IM
pedetopdivn 0,1-0,5mg kg™ IM, SC 30-100pg  30-100ug 100 pg kg 100-200 ug - -
kg SC kg SC SC IP kg'IP

IV: evdogheBiwe, IM: evopuika, SC: umodopiwc, IP: evionepitovaikag

g avaoOnoiag (Horn et al. 2013).

2TOVG HEYUAOOWHOUE KAl TTAXVOAPKOUG KOVIKAOUG
TpoavataOnTIKN VoTeio oG wpag PITOPEL Vo HELOTEL TOV
GYKO TOU GTOHAXOU Kol TOL TUGAOD, TTOL BewpnTIK& CUMTTL-
éCouv TNV Teploplopévn Bwpakikn KOOTNTA. XNV 1TIpaén
®w0T000, dev HETAPANAEL TOV OYKO TOU YAOTPEVTEPLKOD
OWANVA ETTAPKAOG, ®OTE Vo Dewpeital KAVIKG ONHaVTIKNA
(Quesenberry & Carpenter 2012).

IMpoavaicOntikn aywyr Kot
npéunon

Ztov IMivaka 2 tapovotalovtal SO0EG GpappUiK®Y TOL
XPNOLHOTTOOVVTAL OTNY TIpoavaloONTIKA aywyn Kat Tnv
NPEUNOT) TV KOVIKA®Y KAL TOV KATOLKISIOV TPOKTIK®V.

‘Evog onpavTikog mapdyovtag mou Aappavetot voyy
KOT& TNV €TAOYH TV GAPHUAKWY TNG TTPoavaloOnTIKng
aywyng eivat n tayeio avévnyn. Meyddn didpreta avd-
VIYNG UITOPEL VX TIPOKANETEL YXOTPEVTEPIKA TIPOPATHATCX,
nratikn) Autoeidwon kat vrtoyAvkatpior (Bonath et al. 1982).
Tlor aUTO TO AOYO TIPOTIUATAL V& XPNOLHOTIolDVTAL G&p-
oK e evpl «TTopEOUVPO ATPANELACH 1) [LE AVTAYWVIOTES
TIOU ETTPETIOLY avaoTpodn TG Spaong Toug (Tr.x. pede-
toudivn-atutapeloin). Enurhéov, kalbTepo anotéleopia
ETUTUYXAVETAL pE CLVSVAGHOVG PpapudKwy. O cuVSLAGHOG
pappakv Aettovpyei abpolotika oty enitevén TG npéun-
onG Kal ehayloTomoLel TnG mapevépyelég Toug (Richardson
& Flecknell 2005).

AvTtixoAvepyika (atpomivn,
YAUKOTIUPPOAATT))

Tot avTIXOAVEPYIKE PAPHAKA HELDOVOLV TT) SpAoT) TOL TTa-

the volume of the stomach and caecum, which
may theoretically compress the limited thoracic
cavity. In practice however, this does not change
gastrointestinal volume sufficiently, in clinical
practice (Quesenberry & Carpenter 2012).

Premedication and sedation

In Table 2, drug doses used in premedication
and sedation in rabbits and domestic rodents
are shown.

An important factor that should be considered
during the selection of premedication agents is
rapid recovery. Prolonged recovery time may
cause gastrointestinal problems, hepatic lipido-
sis and hypoglycaemia (Bonath et al. 1982). For
this reason, drugs with a wide “safety window”
or with an antagonist that allows for reversal
of their effect (e.g. medetomidine-atipamezole)
should be selected. Moreover, a better result can
be accomplished with combinations of drugs. The
combination of drugs has an additive effect on
accomplishing sufficient sedation and minimizes
side effects (Richardson & Flecknell 2005).

Anticholinergic drugs

(atropine, glycopyrrolate)
Anticholinergic drugs inhibit parasympathetic
nervous system activity and cause tachycardia,

reduced bronchial secretions and mydriasis.
They are indicated in surgical procedures that
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Table 2: Drug doses for premedication and sedation in rabbits and domestic rodents (Harkness et al. 2010,
Wenger 2012, Varga 2013).

active substance rabbit mouse rat hamster gerbil guinea chinchilla
pig
acepromazine 0.25-1.0mg kg™ IM, 2-5mg 25mgkg’  5mgkg!IP (contraindi- 0.5-1 mg 0.5-1mg
SC IV, 0.5 mg kg kg IM, IP IM, IP cated — re- kg'IM kg'IM
IM, SC+0.5mg kg™ duces the
butorphanol seizure activity
threshold)
diazepam 1-2mgkg™ IM, IR SC, IV 5mgkg’  25-5mg 5mgkg'IP 5mgkg’ 25mgkg’  1-5mgkg’IM
IM, IP kg IM, IP IM, IP IM, IP
midazolam 0.5-2mgkg™ IV, IM, IP 5mgkg’  25mg 5mgkg’ 5mgkg’ 5mgkg’ 1-2mg kg
M kg™ IP IM, 1P IM, IP M SC, IM
xylazine 1-5mg kg™ IM, IV 5-10mg 1-5mg 5mgkg’ 2mgkg’ - 2-10mg kg’
kg'IP kg IM, IP IM, IP IM, 1P IM
medetomidine 0.1-0.5mg kg™ IM, SC 30-100pg  30-100ug 100 pg kg 100-200 ug - -
kg™ SC kg™ SC SC, IP kg™ IP

IV: intravenously, IM: intramuscularly, SC: subcutaneously, IP: intraperitonealy

PACLUTTAONTIKOD GUGTAHATOC TTPOKAADV TG TaXUKApPJia,
Helwon Twv Bpoyxikev ekkploewv Kat pudpiaor). Evdeikvu-
vtal oe enepPaoelg o pokaeitat Siéyepor Tov TveL-
HOVOYXGTPLKOD VEVPOU €QUTIOG XELPOUPYIKAOV XELPLOUDY
(xelptopol Twv OTAGX VeV, evEoTpaxelaKr SIowAvwaon),
KaBo¢ KoL g GLVSVAGHO (e OTTLOELST), OTIWG 1] PtV TAVUAN,
rov ptopel va tpokaécouv Ppadukapdia (Flecknell 2016).

H xopnynon avtixolvepy kv GUVIOTATAL OTol VLK
xotpidia, kabmg oL avaTVeLOTIKEG EKKpIoELS elval TTUKVOpev-
oteg Kat ddpBoveg, ave€dptnta av 1o {ho SlacwAnvavetat,
Ppépel pdoka 1 eivat Tpoowptvé akwvntonotnpévo (Cantwell
2001). H atpormivn eivat GXeTIKA AVATTOTEAECHATIKN GTOV
KOVIKAO, AOYy® TIApOLCIAG ATPOTIVEGTEPAC®Y GTO oo
(AtrE), pe arotéleopa va anattovvtat LYNAEG SO0ELG TOU
¢papuaxov (Harrison et al. 2006). Ze TéT0leG TIEPUTTWOELG
TIPOTLUATAL ) YAUKOTIUPPOAKTH), 1) OTT0{0t OpwG SeV KUKAO-
¢popel otnv ENAada. AfloonpeinTo eivat Twg n xopriynon
atporivng pali pe a-2 adpevepytkols aywvioTéC Sev avTev-
deikvutal ot {da autd, oe avtiBeon pe Ta caprkodaya
{oa ovvtpodlag (Alibhai et al. 1996).

Beviodialenives (Sralemapun, pudaforaun)

Ot Peviodialemiveg eival Ao NPERIOTIKA Kot oty XOAVTIKA
pappaKa e puoxaAapwTikr Spdon. Aev opovotdlouvy
avohynTikég 1816tnTeg. Exouv pikpn kataotahtikn dpaon
0TO KUKAOPOPIKS KOl AVATIVEVOTIKO GUOTHHA Kol UIKPT
diapketa Spdong (30-60 Aemtd).

H pSagoldpn, xopnyoopevn evdopvikd 1} ev8opAéPia
OTOV KOVIKAO KAl T KATOIKISIX TP@KTIKA, pitopel va Tpo-
KOOAEOEL LKAVOTIOLNTIKT) NPEUnon ylo Sty vwoTikég e€eTd-
OELG, TLY. AKTIVOYpddnon, vepnxotopoypadia (Johnson-
Delaney 2010). Otav cuvdvaletat oe xapunAotepeg S60elg

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

cause vagal nerve stimulation due to surgical
manipulations (visceral handling, endotracheal
intubation), as well as in combination with opioids
such as fentanyl that may result in bradycardia
(Flecknell 2016).

The administration of anticholinergic agents
is recommended in guinea pigs, considering that
their respiratory secretions are viscous and plen-
tiful, regardless of whether the animal has been
intubated, a mask is used or it is temporarily
rendered immobile (Cantwell 2001). Atropine is
relatively ineffective in rabbits, due to the pres-
ence of atropinesterases in their blood (AtrE),
resulting in increased doses of the drug being
required (Harrison et al. 2006). Glycopyrrolate
is preferred, which is not available in the Greek
market. It is worthy of note that the administra-
tion of atropine with o-2 adrenergic agonists is
not contraindicated in these animals, in contrast
with carnivore companion animals (Alibhai et
al. 1996).

Benzodiazepines (diazepam,
midazolam)

Benzodiazepines are mild sedative and anxiolytic
drugs with muscle relaxant action. They have no
analgesic properties. They cause mild depression
of the cardiovascular and respiratory system and
have short duration of action (30-60 minutes).
Midazolam administered intramuscularly or
intravenously in rabbits and domestic rodents
may cause sufficient sedation for diagnostic pro-



pe omtoetdn (1.x. Povtopdpavorn) 1 a-2 aywvioTtég (TT.x.
Se€pedetopdivn) avfdvet TNV TpoKaAOLEVN NpEUNOT
(Cantwell 2001, Boehm et al. 2010, Schernthaner et al.
2011). TIpoogpatoa éxet eptypadei kat evdoppLviki xopr-
YNo™ TG, 08 CLVSVUGHO HE A-2 AYWVIOTEG Kott OTILOELdT
yia ipdrAnon Padidg npépnong otov kovikho (Santangelo
et al. 2016).

H Swalemépn popei va xopnynOei Sta tov otdpatog
1) ev8odpAEPLa. Ztnv ev8odpAEPLar xoprjynomn, witopei va
nipokAnOei epebiopds twv ayyeiwv (Flecknell 2009, Papich
2016). H armoppdpnon votepa artd evOopuikr 1) vrodopla
éyxvon eivart epeBoTIKN AOY® TNG LYNANG WOUWTIKOTN-
Tag ToL Stoahvpatog (Quesenberry & Carpenter 2012).

H ¢plovpalevidn avtiotpédel tn dpaon twv Peviodi-
alemvay, aANd AOY® TOL HIKPOTEPOU XPOVOUL NICELG
{onG NG, piropel HeTd TO HETAPOALOUOS TNG va eTtavENDelL
1 npeptoTikn dpaon TV Peviodialemvev (Barr 2007).

dawvobelalives (akeTvlompopadivn)

H aketulompopalivn éxet xpnotponowndei otov kdvi-
KAO Kal Ta KATOIKISa TpwKTIKd e€acpaiilovtag eha-
GpA NPEUNOT, XWPIG OHKOGC VA EXel aVaAynTIKH dp&oT).
Xopnyeitat amoé oheg Ti¢ 0dov¢ (LToSdpLa, EVEOUVIKA,
evOoPAEPLa, atd TO OTOHM) Kol HELOVEL TIG SOTELS TRV
avatoOn Tk papudrwy. Ot pavobelalives yevikd mpo-
KohobV vrroBeppiiar Kat T LTTOTAGT AOYW TIEPLPEPLKTG
ayyelodlaoToAg, emopévag avtevdeikvovTal oe {Ha
UTTOYKOLHIKG, VALK& 1) oe cok. H aketvulompopalivn
elOIK&, EAATTWVEL TNV TTAPOywYT) SaKpOwV GTOV KOVIKAO,
TIPOKAAOVTAG 0OPapég Tl OeLg OTOV EMITEPUKITA KAl
otov kepatoeldn (Ghaffari et al. 2009). H xprjon ¢
avtevdeikvutat oTo yepPilo S16TL petwvel Tov ovd6 TN
emAnmroyéveong (Quesenberry & Carpenter 2012).

a-2 Adpevepyikoi ayoviotég (Suladivn,
pederopudivn, de§uedetopdivn)

Ot a-2 adpevepytkoi aywvioTég TpokahobV Pabid npe-
Hnomn eve TopAAN A EXOUV aVOAYNTIKEG KOL HUOXOAN-
POTIKEG IOLOTNTEG. L CLVSVACHO e KETApIVN TTapEXOLY
XelpovpyKn avatoOnaoia. Ze k&Oe mepintwon cuotivetat
Kat 1 xoprjynon oévyévov (Quesenberry & Carpenter
2012). XapaKTnploTIKA, HELWVOLY TNV KIVNTIKOTNTA TOU
EVTEPOV, TIPOKAAWVTOG TIAPATACT) TOU XpOVOUL YXOTpE-
vTeptkn¢ StdPoaong. Ot a-2 aywvioTég emtiong ennpediovv
T Beppoptbpon atov KGVIKAO, TOV eTtiftv Kat To LvSIKO
xotpidio (Szreder 1993). Eva artd T GnuavTiKOTEPX
mAgovekTHpata NG pedetopdivng ammotelei n amov-
ola TepleyXelpnTIKOY appubuioy, oe avtiBeon pe Tnv
Evlalivn. ISwaitepn mpoooxr mpémetl va Sivetat dtov
xopnyeitat Se€petopdivn oe emipvg, Aoyw av€npévng
ouXVOTNTAC ERPpaEng TNG ovpnBpag HETA TNV aval-
oOnoia kat Bvnoipotnrag (Cagle et al. 2017). H peiwon
NG APTNPLAKNG TTETNG, TNG KAPSIAKIG TUXVOTNTOG, TNG

Sedation and anaesthesia in rabbits and domestic rodents

cedures, such as radiography and ultrasonography
(Johnson-Delaney 2010). When it is combined
in lower doses with opioids (e.g. butorphanol) or
a-2 agonists (e.g. dexmedetomidine), the resulting
sedation is enhanced (Cantwell 2001, Boehm et al.
2010, Schernthaner et al. 2011). Recently intranasal
administration of midazolam has also been report-
ed, in combination with a-2 agonists and opioids, for
chemical restrain in rabbits (Santangelo et al. 2016).

Diazepam can be administered orally or intrave-
nously. Intravenous injections can result in vascular
injury (Flecknell 2009, Papich 2016). Intramuscular
and subcutaneous injection is irritating to tissues
due to the high osmolality of the solution (Quesen-
berry & Carpenter 2012).

Flumazenil reverses the effect of benzodiaze-
pines, but due to its shorter half-life the sedative
effect of benzodiazepines may return after it has
been metabolised (Barr 2007).

Phenothiazines (acepromazine)

Acepromazine has been used in rabbits and do-
mestic rodents ensuring light sedation without
analgesia. It can be administered via all routes (sub-
cutaneous, intramuscular, intravenous, oral), in
order to reduce the doses of the anaesthetic drugs.
All phenothiazines, in general, cause hypothermia
and mild hypotension due to peripheral vasodi-
lation, and therefore, they are contraindicated in
the presence of hypovolemia, anaemia or shock.
Moreover, acepromazine reduces tear production in
rabbits resulting in severe corneal and conjunctival
disorders (Ghaffari et al. 2009). Its use is contrain-
dicated in gerbils because of lowering the seizure
threshold (Quesenberry & Carpenter 2012).

a-2 Adrenergic agonists (xylazine,
medetomidine, dexmedetomidine)

a-2 Agonists cause deep sedation and simultaneous-
ly have analgesic and muscle relaxant effects. Com-
bined with ketamine, they are effective for surgical
anaesthesia. Oxygen administration is recommend-
ed in all cases (Quesenberry & Carpenter 2012).
They characteristically reduce intestinal motility,
causing prolonged gastrointestinal transit time. a-2
Agonists also negatively affect thermoregulation in
rats, rabbits and guinea pigs (Szreder 1993). One of
the most important advantages of medetomidine is
the absence of perioperative arrhythmias in contrast
with xylazine. Particular care must be taken when
administering dexmedetomidine in rats, due to in-
creased incidence of urethral obstruction following
recovery from anaesthesia, and high mortality rates
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OLOTIAOTIKOTNTAG TOL pvokapdiov Kat TNG KapSlaKng
TIOLPOXNG ATTOTENOVV OTUAVTIKEG TIXPEVEPYELEG TWV 0L-2
adpevepylkaV aywvioTev (Suckow et al. 2012).

O ovvSvaouog pedetoudivng-pdaloAaung-pavtavo-
Ang éxel xpnotpomotnOel emTLXOG Og TOVTGIAG, LvSIKA XOt-
pidia, eTtipug, pug Kat kpiknTovg. Evar Baotkd meovérTnpa
TOUL GLVSLAGHOD AUTOD givatl 1 TTANPNG AVACTPOPT) TNG
avatoOnoiag pe aturapeldAn, provpaleviin kat valoovn
avTIoTOLKQ, HELWVOVTAG £TOL TO XPOVO otvavnyng Kot eTTo-
HEVLG TOV KIVOLVO efdavIonG LToDeppiog Kot LTTOYAUKAL-
piag. O cUVOLAGHOG OUWG AVTOC ATTALTEL EVOOTPAKELNKT
SlaowAvwon Kot Tapakolovbnon TG avaTvevoTIKNG
Aettoupyiag (Henke et al. 2005, Baumgartner et al. 2010).
Meétpla TtepLdepik) ayyelooDoTGT, 1 orola Suoxepaivel
v eloaywyn evSodpAéPiov kabetrpa, Torpatnpeitot Katé
T xoprynon pedetopdivng. H atumapeldAn oe S6on 10-
20% tng mpoavaaOntikrig §60nG TG pedeTopudivng popei
va HelwoeL TIG averlfopunTeg evépyeleg, Xwpig mapdAinia
voavaoTpédel TNV avaodnaio kot avakynoio (Carpenter
2005). H evSopwikr xopriynon pedetoudivng-pudalord-
HNG-PAVTOVOANG OTaL TOWVTOLAG TTapéxel avataBnaoia yia
1,5 @pa, oAAG 1) KapSLaKr KAt avaTveVoTIKT) GUXVOTN T
HELOVOVTOL KAL) av&VN Y1) eivat TTopaTeTapévn av Oe yivel
avaoTpodn NG avaiednoiag.

H €ulalivn oe ouvSvaopd pe ketapivn, kat n deto-
pdivn povn 1 oe ovvdvaoud pe ketapivn-Sialemdpn,
Xopnyovpeveg oe enavelnppéveg dooelg, oxeti{oval
He [vooT Kot VEKPwOoT Tou puokapdiov 0Tov KOVIKAO
(Hurley et al. 1994).

Eykatdotaon kat Statripnon
avaieOnoiag

Ztov IMivaka 3 apovatdlovial SpacTikég ovoieg Kot
oUVSLACHOL AVTMV TTOU UITOPOVV V& Xpnotponondovy
yia evéotpn avatoOnoia oTov KOVIKAO Kot Tor KATOIKISI
TPOKTLKA.

H eykatdotaon g avaicdnolag pmopet va emitevy el
He evéoLua 1] ELOTIVELOTIKA avaloOntika. H xpron povo
ELOTIVELOTIKOV avaodnTIK®v Gpappakwv Sev eivat mavta
QIOTENECUATIKN KAl prtopei var atofel emiPAafprig. Avtd,
yiati ta (oo auta dtav ektifevtal HOVo OTA ELCTIVELOTIKA
avaoONTIK, E0Tw Kol 0€ HUKPEG CUYKEVTPAOTELS, LPIoTA-
VTOIL OTPEG KAL KPATOVV TNV AVATTVOT) TOUG HEXPL KAL Yot
2 Nemtd. To évtovo otpeg amelevBepwvel KaTeXONaiVES
KOL TQ ELOTIVELOTIKA avaloOntikd evatodnromolovv to
HLOKA&PSL0 O AVTEG, KATAOTAOT) TTOL prtopel va 00N YT oeL
oe kapdiaxn avaxorr (Flecknell 2006).

Ta avaloOntika kukhopata yia tn Statiipnon g
avatoOnoiog mpémel va £X0UV HIKPO VEKPO XWPO KAl Xat-
HUNAR avTioTaomn, T.X. KUK Awpa Bain f§ Ayre’s T-piece
(Wenger 2012). H eiomvevotikn avaonoia amote)ei
TIPWTT EMAOYT Y& TNV avaloOnoia Twv TpwKTKeV. QoTd-
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(Cagle et al. 2017). Reduction in systemic arterial
pressure, heart rate, myocardial contractility and
cardiac output are severe side effects of the a-2
adrenergic agonists (Suckow et al. 2012).

The combination of medetomidine-mida-
zolam-fentanyl has been successfully used in chin-
chillas, guinea pigs, rats, and hamsters. The main
advantage of this combination is the full reversal of
anaesthesia with atipamezol, flumazenil and nalox-
one, respectively, therefore reducing recovery time
and the risk of hypothermia and hypoglycaemia.
However, this combination requires endotracheal
intubation and monitoring of respiratory function
(Henke et al. 2005, Baumgartner et al. 2010). Mild
peripheral vasoconstriction, impeding the insertion
of an intravenous catheter is observed with the
administration of medetomidine. Atipamezole, at
10-20% of the preanaesthetic dose of medetomidine
can reduce the undesirable effects without rever-
sal of anaesthesia and analgesia (Carpenter 2005).
Intramuscular injection of medetomidine-mida-
zolam-fentanyl in chinchillas provides anaesthesia
for 1.5 hours, however the cardiac and respiratory
rate are reduced, and recovery can be prolonged if
anaesthesia is not reversed.

Xylazine in combination with ketamine, and
detomidine alone or in combination with keta-
mine-diazepam, administered in repeated doses, are
associated with fibrosis and necrosis of myocardium
in rabbits (Hurley et al. 1994).

Induction and maintenance of
anaesthesia

In Table 3, active substances and combinations used
in injectable anaesthesia of rabbits and domestic
rodents are shown.

Induction of anaesthesia can be accomplished
with injectable or inhalational anaesthetics. The
exclusive use of inhalational anaesthetics is not
always effective and may be proved harmful. This
occurs because when these animals are exclusively
exposed to inhalational anaesthetics, even in small
concentrations, they become stressed and hold their
breath for up to 2 minutes. Severe stress results
in the release of catecholamines and inhalational
anaesthetics sensitise the myocardium to the ef-
fect of the latter, which may lead to cardiac arrest
(Flecknell 2006).

Anaesthetic circuits for maintenance of anaes-
thesia should have reduced dead space and low
resistance, e.g. Bain or Ayre’s T-piece (Wenger
2012). Inhalational anaesthesia is the first choice
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Mivakag 3: AGCEIG (PAPHAKWY TTOU XPNGIHOTIOIOUVTAL Yid EVEGIMN avalodnacia oTov KOVIKAO Kal Ta KATolKidia
TpwkTikd (Harkness et al. 2010, Wenger 2012, Varga 2013, Flecknell 2018, Herrman & Flecknell 2019).

8paocTiki oucia  KOVIKAOG Hug EMiPUG KPIKNTOG yepBilog 1Ko Xoipibilo TOWTOING
arpomivn 0,05 mg kg’ IM,0,1-0,2 0,05-0,1mg  0050,1mg 00501mg  005-0,1 mg 0,05-0,1 mg 0,05-0,1 mg
mg kg SC, IM kg SC kg SC kg SC kg SC kg sC kg'SC
voxippivn - 0,5-1mg 0,5-1 mg 0,5-1 mg 0,5-1mg 0,5-1mgkg™ IV 0,5-1mgkg™ IV
kg' IV kg' IV kg' IV kg IV
attmape{oAn 2,5 popécTn 5 popég T xopnynBeioa ddon tn¢ pedetopdivng SC, IM
xopnynBeioa 66on
uedetodivng SC, IM
vaho&ovn 0,01-0,1IM, IV, IP 001-01mg 001-01mg 001-01mg  001-0,1 mg 0,01-0,1 mg kg’ 0,01-0,1 mg kg
kg SC, IP kg'SC,IP kg'SC, IP kg SC, IP SC, 1P SC,IP
KETapivn + 25mgkg!+0,25-0,5 75mgkg’ 75mgkg’ 100mgkg’  75mgkg'+  40mlkg! P+ 5mg kg™ + 0,06
pedetopdivn mg kg™ IM +1mg +0,5mg +0,25mg 0,5mgkg’ 05mgkgIP mg kg™ IM
kg™ IP kg™ IP kg IP IP,SC, IM
KETapivn + 35mgkg’+5mg 80-100 mg 75-100mg  50-200 ml 50mgkg’+  40mgkg'+5 20-40mg kg +
Euhadivn kg'IM kg'+ 10 kg'+ 10 kg'+5-10 2mgkg” IP mg kg™ IP 3-5mgkg™ IR IV
mg kg™ IP mg kg™ IP mg kg™ IP
10mgkg'+3mgkg! IV
50mgkg™+5mg
kg'IM
TIPOTTIOPOAN 3-6mgkg! IV 26 mg 10mg - - 10mgkg™ IV 10mgkg' IV
kg'Iv kg'Iv
KETapivn + 15-20mgkg’+1-3mg - - - - 20-30 mg kg + 20-40 mg kg +
Stalemapn kg'IM 1-2mg kg™ IM 1-2mg kg™ IM
KETapivn + 15-20mg kg™ + 0,5-1 - - - - 5-15mg kg™ + 5-15mg kg’ +
wdaloldun mg kg™ IM 0,5-1mg kg™ IM 0,5-1mgkg™ IM
pedetopdivn 0,2mgkg'+0,02mg - - - - - 0,05mgkg”’ +
+ pevtavuAn + kg'+1mgkg'IM 002mgkg”’ + 1
wdafoAdpun mg kg™ IM
pedetopdivn 0,1 mgkg’+5mgkg’ - - - - - -
+ KeTapivn + +0,5mgkg’ SC IM
Boutoppavohn
pedetopdivn 05mgkg’+35mgkg’ - - - - - -
+ KETapivn + +0,03mgkg’ IM
Bounpevop@pivn’*
Euhadivn + 5mgkg’+35mgkg’+ - - - - - -
KETAMivn + 0,03mgkg' mgkg' IM
Boumpevopeivn*
KETapivn + - - - - - - 10mgkg'+0,5
akempopadivn + mg kg™ + 0,05
arporivn mg kg IM
KETapivn + - - - - - - 5-15mg kg’ +
wdaloAdun + 05mgkg’ +
arporivn 0,05mg kg™ IM
KETAMivn 25-50mg kg™ IM, IV 20-40 mg 20-40 mg 20-40 mg 20-40 mg 20-40mgkg’ M 20-40 mg kg™ IM
kg'IM kg'IM kg'IM kg'IM
TieTapivn/ - - 20-40 mg - - - 20-40 mg kg™ IM
Cohalemdapn kg IM
TiAeTapivn/ - - - 30mgkg’+ 20mgkg'+ - -
Cohalemdpn + 10 mg kg™ 10mg kg™ IP
Euhadivn IM, IP
KETAPivN + 24-40 mg kg +0,25-1 - - - - 100mgkg'+5 40mg kg™ +0,5-
akempopadivn mg kg™; IM mg kg IP 0,75mgkg™ IM

IV: evdopheBiwe, IM: evbopikac, SC: umodopitw, IP: evbomeprrovaikag
*H Bounpevopgivn Sev kukhogopel oty ENGSa.
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Table 3: Drug doses used for injectable anaesthesia in rabbits and domestic rodents (Harkness et al. 2010, Wenger
2012, Varga 2013, Flecknell 2018, Herrman & Flecknell 2019).

active rabbit mouse rat hamster gerbil guinea pig chinchilla
substance
atropine 0.05mgkg™IM,0.1-0.2 005-0.1mg  005-01mg 0050.1mg  0.05-0.1mg 0.05-0.1 mg 0.05-0.1 mg
mg kg™ SC, IM kg SC kg SC kg SC kg SC kg'sC kg'SC
yohimbine - 0.5-1mg 0.5-1mg 0.5-1mg 0.5-1mg 05-1Tmgkg™ IV 05-1mgkg™ IV
kg'Iv kg'Iv kg'Iv kg' v
atipamezole 2.5 times the 5 times the administered dose of medetomidine SC, IM
administered dose of
medetomidine SC, IM
naloxone 0.01-0.1 IM, 1V, IP 001-0.1mg  001-0.1mg 001-0.1mg  0.01-0.1 mg 0.01-0.1 mg kg™ 0.01-0.1 mg kg
kg™ SC, IP kg™ SC, IP kg™ SC, IP kg SC IP SC, IP SC, IP
ketamine+ 25mgkg’+0.2505mg  75mgkg’ 75mgkg’ 100mgkg!’  75mgkg’+  40mlkg! IP+ 5mgkg’ +0.06
medetomidine kg’ IM +1mg +05mg +0.25mg 05mgkg’ 05mgkg™IP mg kg IM
kg IP kg IP kg IP IP,SC, IM
ketamine + 35mgkg’+5mgkg’ M 80-100 mg 75-100mg  50-200 ml 50mgkg’+ 40mgkg'+5 20-40 mg kg +
xylazine kg'+ 10 kg'+ 10 kg'+5-10 2mgkg” IP mg kg™ IP 3-5mgkg™ P IV
10mgkg'+3mgkg' V. mgkg'IP mg kg™ IP mg kg™ IP
50mgkg’+5mgkg” IM
propofol 3-6mgkg’ IV 26 mg 10mg - - 10mgkg™ IV 10mgkg' IV
kg' IV kg' IV
ketamine + 15-20mg kg™ + 1-3mg - - - - 20-30mg kg™ + 20-40mg kg +
diazepam kg'IM 1-2mgkg” IM 1-2mg kg’ IM
ketamine+ 15-20mgkg’+05-1mg - - - - 5-15mg kg’ + 5-15mg kg’ +
midazolam kg'IM 0.5-1mgkg” IM 0.5-1mgkg™IM
medetomidine  0.2mgkg'+0.02mg - - - - - 0.05mgkg” +
+ fentanyl + kg'+1mgkg'IM 002mgkg’ +1
midazolam mg kg’ IM
medetomidine  0.1mgkg'+5mgkg’'+ - - - - - -
+ ketamine + 0.5mg kg’ SC, IM
butorphanol
medetomidine  0.5mgkg’ +35mgkg’ - - - - - -
+ ketamine + +0.03mgkg™ IM
buprenorphine*
xylazine + 5mgkg’+35mgkg’+ - - - - - -
ketamine + 0.03mgkg' mgkg' IM
buprenorphine*
ketamine + - - - - - - 10mg kg’ +0.5
acepromazine mg kg™ + 0.05
+ atropine mg kg IM
ketamine + - - - - - - 5-15mg kg’ +
midazolam + 05mgkg’ +
atropine 0.05mg kg™ IM
ketamine 25-50 mg kg™ IM, IV 20-40 mg 20-40 mg 20-40 mg 20-40 mg 20-40mgkg’ M 20-40 mg kg™ IM
kg'IM kg IM kg'IM kg IM
tiletamine/ - - 20-40 mg - - - 20-40mg kg™ IM
zolazepam kg IM
tiletamine/ - - - 30mgkg’+ 20mgkg'+ - -
zolazepam + 10 mg kg 10mg kg™ IP
xylazine IM, IP
ketamine + 24-40 mg kg™ +0.25-1 - - - - 100mg kg’ +5 40mgkg” +
acepromazine mg kg’ IM mg kg IP 0.5-0.75 mg
kg'IM

IV:intravenously, IM: intramuscularly, SC: subcutaneously, IP: intraperitoneally
*Buprenorphine is not available in Greece.
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00 1 SlacwAN VWO TN Tpaxelag eival SVoKOAA ePIKTN O€
avta ta eldn (Longley 2008), yior avt6 ) avansOnoia cuyvd
dlatnpeital pe pio Tpooaptnpévn mpoownida, cuvdede-
Hévn oTo avarmvevoTikd KokAopa (Wenger 2012). Akoun,
HtopoULV va xpnotporotnBodv mpwTOKOAX ONIKNG EVETL-
ng avatoOnatag, f n avaiodnaio propei va evioxvBei fj va
StatnpnBel XpnOLHOTIOIWVTAG ELOTIVEVGTIKA AvaoOnTIKd
HeT& TNV eyKatdoTaot TG pe evéotpa (Longley 2008).

210 tv81KO X01piSLo Kat To TOWVTOIAG 1) evEOTpaXeLaK
Slcwhnvwon duoxepaivetal oo TNV TPOCAPTNOT TNG
HoA oK1 LTTEPGOKG OTN PAon TNG YAWOOWC, 1) oTtoia oXn-
potiCet pa vepmLa KONOTNTA, TTAOVOL O€ oy Yelwon, 1)
omoio evkoAa Tpavpatiletal (Wenger 2012).

H Staocwhfvworn otov kdViKAo ipoTeivetal oe dAeg TIG
avaloOnTikég Sladikaoieg eKTOC aId TIG TTOAD GUVTOLEG.
Tor T StaowArvwon prropel va xpnotpornotnBel n TugAr
TeXVIKY (XKPOAOT) Y& QVATTVEVGTIKOVG HXOUG amtd TNV
&Kp1 TOU TPAXELOCWANVA) 1} TTPOPAANOVTHG TO A&pLY Y
e Aapuyyookorio 1) evdookorio. T Tnv epappoyr Kat
TV 00O TEXVIKWV 0 KOVIKAOG ToTtobeTe{TO OE GTEPVIKT)
KATAKALOT KL O TPAXNAOG EKTEVETAL YL Vot SLEVKOADVEL
™ StacwAfvwor. [la TV anopuyn AapuyyodcTaGHOU
xpnotpornoteitatl Adokaivn TomiKd 6To A&pLY Y. XTOUG
eTipUG KLplwG €xel Tiepty padel Lo eDKOAN Kal a€LOTILOTN
TeXVIK SlaowAfvwong, He T xprion ¢prefoxabetrpa
a1t6 TEPAOV 22G, TOU 0TI0i0L KOPETOL TO HETAAALKO GKPO
Tov 081 Yo Tov TTpoedéxet. O emipug axtvnToTmoLeiTal Kot
éva pappa odnyeital yopw amd Toug avw TOHEIG Yl vt
StevkoAvvBei n Stavol€n g yvabou. Enetta pe tn PorOeta
HLOG TINYTG PpTOG 0 KaBeTrpag TpowOeital pe KUKAIKEG
Kvioelg Kat éfovtog Tnv entyAwTtida mpowbeitat mpog
v tpayeia (Papastefanou et al. 2014). EvaA\axTiké& oTov
KOVIKAO prtopel va xpnotporotnBel Aapuyyikr paoka,
1 omoix AgoveKTel WG PO TNV EVKOAIA TNG TEXVIKAG
Kat TNV anaitnon pHkpoTepng moootnTag avatodntikon
eykataotaong ywa va torofetnBel (Kazakos et al. 2007).
IMapdo Tov N AapLY YLK HAOKX HITOPEL va Xp1OLHLOoTIOL-
nOel ylx TexvnTo aepiopo, vmapyet mbavotnta Snpovp-
yioG yaoTptkoD TupIaviopoy, Wiaitepa dTav 1 HEYLOTN
eloTvevo Tk tieon vmepPel Tar 14 cmH, O (Bateman et
al. 2005).

Elomvevotikd avaioOntikd

To cuvnOn eloTIVEVOTIKG avatoONTIKd eival To LlGoPpAov-
pavio Kat 1o 6eBodprovpavio. Ot GUYKEVTPOOELS EYKATA-
OTOIONG TIOL aTtaTov VT givart 3-4,5% Yo TO LlGOPAOVPAVLO
Kat 5-6% ylax 1o oefoprovpavio. O yepBilog paivetal
Va oTTaLTEL HEYOADTEPEG TUYKEVTIPWOTELG GE OXEOT) HE T
M tpokTika (Keeble 2002). Eldikdtepa, n ehayiotn
KOYeASIKT ovyKévTpwan (MAC) otov kdvVIKAO Xwpig
nipoavaloOnTkn arywyt) eivat 2,07% yia T0 LGOPAOUPEVLIO
Kat 2,9-3,2% ylx 10 oefoPprovpavio. Xe KovikKAoLG TTov
Tavtoxpova A&ppavay ketapivn 0,4-1 mg kgt hr' i Mio-
kaitvn 3-6 mg kg hr'), o MAC eivar avtiototxa 1,5% yia

Sedation and anaesthesia in rabbits and domestic rodents

for rodent anaesthesia. However, endotracheal
intubation is challenging in these species (Longley
2008), therefore anaesthesia is often maintained
with a facemask, connected to the anaesthetic
circuit (Wenger 2012). Moreover, protocols of total
intravenous anaesthesia can be used, or anaesthe-
sia can be enhanced or maintained with inhaled
anaesthetics after induction with injectable drugs
(Longley 2008).

In guinea pigs and chinchillas, endotracheal
intubation is impeded by the attachment of the
soft palate to the base of the tongue, which forms
palatoglossal cavities, rich in vascular supply, that
can easily be injured (Wenger 2012).

Intubation in rabbits is recommended in all
anaesthetic procedures except for very short
ones. For intubation, a blind technique can be
used (auscultating for respiratory sounds) or with
visualisation of the larynx with laryngoscope or
endoscope. In both techniques, the rabbit is placed
in sternal recumbence with the head extended
to facilitate intubation. Topical lidocaine on the
larynx is applied to avoid laryngospasm during
intubation. Especially in rats, an easy and reliable
techniques has been described, with the use of
a Teflon intravenous catheter 22G, in which the
end of the metal guide is cut. The rat is restrained,
and a suture is placed around the upper incisors
to facilitate mouth opening. Then with a light
source the catheter is introduced with rotating
moves, and by applying pressure on the epiglottis
it is advanced toward the trachea (Papastefanou
et al. 2014). Alternatively, laryngeal mask can be
used in rabbits, for their advantages in ease of
intubation technique and requirement for lower
concentrations of induction anaesthetic in order
to allow intubation (Kazakos et al. 2007). Even
though laryngeal masks can be used for artificial
ventilation, gastric tympany is still a possibility,
especially if maximal inspiratory pressure raises
above 14 cmH,O (Bateman et al. 2005).

Inhalational anaesthetics

The commonest inhalational anaesthetics are
isoflurane and sevoflurane. The concentrations
required for induction range at 3-4.5% for isoflu-
rane and 5-6% for sevoflurane. Gerbils seem to
require higher concentrations compared to other
rodents (Keeble 2002). In particular, minimum al-
veolar concentration (MAC) in non-premedicated
rabbits is at 2.07% for isoflurane and 2.9-3.2% for
sevoflurane. In rabbits premedicated with ketamine
at 0.4-1 mg kg™ hr? or lidocaine at 3-6 mg kg™
hr, the MAC is 1.5% for isoflurane and 2.1% for
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T0 LloopAovpavio Kat 2,1% yio To oeBodprovpdvio (Flecknell
2006, Barter & Epstein 2013, Schnellbacher et al. 2013).

Ta elomvevoTikd avoodnTikd dev mapéxouv avakynoio,
YLaLTO TIPETIEL VO XOpNYoLVTaL TTAPAAANAQ Kot avorkyT)-
TIK& KaTa mepintworn. H xoprynon ofuydvouv mpwv tnv
EYKATAOTOON TNG avalodnoiag PeATIOVEL TNV aLpdTOO™
KOl TOV KOPeTUS TwV LoTwV og 0§uydvo, TTpdypa tdtai-
Tepa Xpriolpo oe acbeveig pe mpobmdpyovoa Kapdiakn
1 avamnvevoTtikn vooo (Longley 2008). EnutAéov, yio va
TpoAN¢Oel To KpATNHO TNG AVATIVONG, APXLKAE TIPETTEL VX
Xopnyeitat armokAeloTIK& 0EUYOVo Kot oTadlakd va avEd-
VETQL 1] XOPIYNOT] TOV ELOTIVEVOTIKOV avaloOnTikov. X10
tvOLKo6 Xolpidlo, To KpdTnpa TNG avamvorg, eivat 1600
éVTovo, OoTe Sev TpETEL var XproLpoTtoteital avatoOnTikdg
Bahapog yio eykataotaot. Tovifetal 0Tt To KpATnHa TNG
avarvon|g prtopet v odnynoet oe Eadvikn, fabdid elomvor)
avaloBnTikov Tov akolovBeitat amd kapdiakr Kat ava-
nivevoTikn) tavon (Flecknell et al. 1996).

ZTOV KOVIKAO GUXVA TTPOTLHATAL TO 0EBOPAOVPAVIO Yiat
Tayela eykatdoTtact, n onoia paiveral va eival apKeTd ave-
K11 a6 1o (o kat dev evatoOnromolei To puokdpdio oTnV
appuBpoyovo Spaon Twv KATEXOAAULV®Y, O TTEPITT®AN
otpeg (Piriou et al. 2002). ot TpWKTIKA, 1) avavnym amé 1o
oefoprovpavio eivat Npeun. Ot dlapopég oTovg Xpdvoug
EYKATAOTAONG KAl avavnyng tng avalobnoiag oe oxéon
He To LoopAovpdvio eival pikpég (Preckel et al. 2005). Xto
tv81Ko xo1pidio To IcoPprovpavio cUXVA TTpoKael SakpLp-
pola kat alahoppola (Schmitz et al. 2016).

Av kat To ogfoprovpavio paivetal va eival Aydtepo
epebiloTikd, ouveyilovv va mapdyovTal eKKpioelg oItd To
avatepo avamvevoTikd. Eivat Suvatov emiong, va yivel
gYKATAOTOON e oePoprovpavio Kot SlaTripnon He too-
GpAoLPAVLO, Yo otkovouLkoLg Aoyoug (Allweiler 2010).

Evéoipa avaioBntikd

Tpomopdly

H niportopohn popei va xpnotporotndei otov KGvikAo, pe
1) Xwpic mpov&pkwaor), yio Tn StacwAvewaon g tpaxeiag. H
TIPOTIOPOAN OTaL (WA AVTE UITOPEL VA TIPOKAAETEL AITVOLL,
vro€ia kat vrtotaon. H Ppadeia xopriynom g (péoa oe
Tave arto 60 sec n kabe §o6omn yla eyKatdoTaon), pog
Ao GUYT) &ITVOLAG KAt OOAT) EYKATEOTAOT) TNG avaladnoiog
elvat peilovog onpaciog (Allweiler 2010). H portodpdin
opw¢ Sev eivat xprjowun ya Sixtfipnon g avaioOnoiag
o€ HaKpag SLapKelag enOSUVES XELPOUPYLIKEG eTTUPATELS,
KaBa¢ pokael pikpov Baboug avatodnoia xwpic avoh-
ynoia (Wenger 2012). H xprjon tng eivai reploplopévn ota
TPWKTIKG, enetdr) n evSopAéPia mpdoPoaon ota {Ha avtd
Svokola emituyxdverat. Enmhéov, ) datvota tou ipokael
1 TTPOTTOPOAN HItopel va artoteNéoel LeydAo TTpOPANpa;,
Aoy Tng SuoKkoAiag xoprynong tg 8éong apyda oe (oo
kpov peyéBoug (Flecknell 2006) kaBao¢ kat Tng Suokohiog
EAEYXOL TOU XEPAYWYOU.
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sevoflurane, respectively (Flecknell 2006, Barter
& Epstein 2013, Schnellbacher et al. 2013).

Inhalational anaesthetics have no analgesic
properties, therefore analgesics need to be si-
multaneously administered accordingly. Preox-
ygenation improves perfusion and tissue oxygen
saturation, which is particularly useful in pa-
tients with pre-existing cardiac or respiratory
disease (Longley 2008). Moreover, in order to
prevent breath-holding, oxygen should be pro-
vided exclusively at first and the concentrations
of inhalational anaesthetic should be gradually
increased. In guinea pigs breath-holding is so
prominent, that an anaesthetic cage cannot be
used for induction. Breath-holding can lead to
sudden, deep inhalation of the anaesthetic agent
followed by cardiac and respiratory arrest (Fleck-
nell et al. 1996).

In rabbits, sevoflurane is often preferred for
rapid induction, which seems to be fairly well-tol-
erated and does not sensitise myocardial tissues
to the arrhythmogenic effect of catecholamines,
if the rabbit becomes stressed (Piriou et al. 2002).
In rodents, sevoflurane recovery is smooth. Dif-
ferences in induction and recovery times com-
pared to isoflurane are insignificant (Preckel et
al. 2005). In guinea pigs, isoflurane often causes
lacrimation and salivation (Schmitz et al. 2016).

Even though sevoflurane appears to be less
irritating to the airways, secretions from the up-
per respiratory tract may still be increased. It is
possible to begin induction by sevoflurane and
continue with isoflurane for financial reasons
(Allweiler 2010).

Injectable anaesthetics

Propofol

Propofol can be used in rabbits, with or without
premedication for intubation. Propofol in these
animals can cause apnoea, hypoxia and hypo-
tension. It is of utmost importance to inject it
slowly (more than 60 sec per induction bolus),
in order to prevent apnoea and to accomplish
smooth induction of anaesthesia (Allweiler 2010).
However, it is not useful for maintenance of an-
aesthesia in painful surgeries of long duration,
considering that it offers inadequate depth of
anaesthesia without analgesia (Wenger 2012).
Its use is limited in rodents, because intravenous
access in this species is difficult to accomplish.
Furthermore, the apnoea caused by propofol
can be highly challenging due to the difficulty of
administering a bolus slowly to animals of such




Ketauivy

H xetapivn propei va xopnyn0et evéouvikd, vitodopia,
evSomepITovaiKd Kot evOOPAEBLA KA EXELATTLA LVONY N TIKT)
dpdaon (Hedenqyvist et al. 2002). Otav n ketapivn
xopnyeitat oe cuvdvaopd pe pedetopdivn, Eulalivn 1
Slalemapn oe pa yxvon, elval TOAD aITOTENECHATIKT
ylot TNV EYKATAOTAOT XELPOLPYIKNG avatoOnaiag oTtov
KOVIKAO Kal Tor Katowki{Sia TpokTikd (Flecknell 2016).
Eidika otov kdviklo, pmopei va xopnynOel pali pe
TPOTIOPOAT], CLVOLACHOC TTOL €xel ocoeapTAOUEVN
dpdon kot amattel TavtOXpovn Xoprnynon ofuydvou
(Santos et al. 2016).

XopnyoLpevn uévn ot TPOKTIKA, 1) KETAWIVN TTIpo-
Kakel paAhov axivnoio mapd Xetpoupyikn avatoOnaia.
210 LIKPOOWHA TPWKTLKA, 0L LYNAEG GOOELG TTOL Tl
TovvTaL ylor TV eEXodEALoN XELpOLPYIKAG avatodnaoiag
TIPOKAAOVV GoPopr) avaTTVeLOTIKY KaTaoToAR. H avé-
vNyn popel va elval TapateTapévn Kat mbavov va
ovvodetetat and Sieyepon kat apatoOnoelg (Flecknell
2016). H evopuikn xopnynor g €xet evoyxormotnOei
Ylot aLTOAKPWTNPLACUS 6TOV KOVIKAo (Shientag 2011,
Wenger 2012).

H ketapivn ovxva cuvdvdletatl pe pedetoptdivn
1) Euhalivn yloo XNHIKA) OLYKPATNOT) Kol XELPOUPYIKN)
avaloOnoioa Bpaxeiag didprelag, XopnyoOpevn e o
éyxvon, ouviBwg evdomeptTovaikd. XToV KOVIKAO, O
oLVSLAOHOG KeTAIvNG-peSeToptdivng emitpémet Tnv
Taxelo SliowAvwon TG Tpayeiag, Xprjon .wopAovpaviov
O€ UIKPOTEPEG GUYKEVTPAOTELG KAL HIKPOTEPT ATIOAELX
BeppdTNTAG, GUYKPLTIKA (e TO CLVSVAGHO KeTapVNG-{iL-
daloAdpng, ala ouxva evBivetal yla TNV TPOKANON
Aapuyyodonaopov (Grint et al. 2008). O cvvdvacuog
Ketapivng-pedetopdivng mapéyel eniong kahlTepn ToL-
oTNTa Kat peyalvTepn Sidpketa avatoOnoiag oe vytelg
Kovikhoug artd d1t o ouvdvacpdg pedetopdivng-pda-
Cohd&png-pavtavorng. Mmopel Opw¢ va pokaiéaet
OMUOVTIKI TIT@OT) TOL apTnplako pH Kot TG pepIkng
Ttieong Tov 0€LYOVOU, e CUVETTELX TNV HETEYXELPNTIKT)
drvoto. EvB0vetau emiong yio tnv mrwon Beppoxpoaaiog
Katd 4-4,6°C oe pug, emnipvg kat kpikntovg (Cruz et al.
1998, Longley 2008).

H enidpoon Twv a-2 adpevepylkov aywvioT®V o€
ovvdvaopd fe TNV Ketapivny paivetal va eivot Atydte-
po KATAOTAATIKA oTa tvSikd Xolpidia, T omola ptopet
va pnv avatoOnronomBovv enaprag (Quesenberry &
Carpenter 2012). Ze k&Be TepinTwon 1 eyKaTdoTaom
¢ avawodnotag pe ketapivn-Sulalivy eivat aropaitnn
TIpLV amtd TN XOPrynon onoloudHIIOTE ECTIVELGTIKOD
avaledntiko.

ITpoxelpévov va ehattwBovv oL ekkpioelg Twv Ppody-
X0V Kol ToV olohoydvey adévmv amalte{tal oe KATToLeg
TIEPUTTWOELG 1) XOPNyNon atporivng (1 YAukormuppold-
¢) (Flecknell 2016).

Sedation and anaesthesia in rabbits and domestic rodents

small size (Flecknell 2006) as well as the difficulty
in securing the airway.

Ketamine

Ketamine may be administered by the intramuscu-
lar, subcutaneous, intraperitoneal and intravenous
route and it has a mild analgesic effect (Heden-
qvist et al. 2002). When ketamine is injected in
combination with medetomidine, xylazine, diaze-
pam in one bolus, it is most effective in induction
of anaesthesia in rabbits and rodents (Flecknell
2016). Moreover, in rabbits it can be injected with
propofol, a combination with a dose-dependent
effect requiring the simultaneous administration
of oxygen (Santos et al. 2016).

When administered as the only agent in rodents,
ketamine causes immobilisation rather than sur-
gical anaesthesia. In small rodents, the high doses
required for ensuring surgical anaesthesia can cause
severe respiratory depression. Recovery may be
delayed and possibly complicated with hyperactivity
and delirium (Flecknell 2016). The intramuscular
route has been implicated in self-mutilation in
rabbits (Shientag 2011, Wenger 2012).

Ketamine is often combined with medetomidine
or xylazine for chemical restrain and surgical an-
aesthesia of short duration, administered by single
injection, usually by the intraperitoneal route. In
rabbits, the combination of ketamine-medetomi-
dine facilitates rapid intubation, less use of isoflu-
rane and smaller degrees of heat loss compared to
ketamine-midazolam but is usually implicated in
laryngospasm (Grint et al. 2008). The combination
of ketamine-medetomidine also provides better
depth of anaesthesia and longer duration in healthy
rabbits than the combination of medetomidine-mi-
dazolam-fentanyl. However, it can lead to severe
reduction in arterial pH and partial pressure of
oxygen, resulting in post-surgical apnoea. It is also
responsible for reduction in body temperature by
4-4.6°C in mice, rats and hamsters (Cruz et al. 1998,
Longley 2008).

The effect of a-2 adrenergic receptor agonists
combined with ketamine appears to be inadequate
in sedating guinea pigs, which may not be suffi-
ciently anaesthetised (Quesenberry & Carpenter
2012). In any case, induction of anaesthesia with
ketamine-xylazine is required prior to administra-
tion of any inhalational anaesthetic.

In order to manage increased bronchial secre-
tions and hypersalivation, the administration of
atropine (or glycopyrrolate) is sometimes necessary
(Flecknell 2016).

Tiletamine-Zolazepam
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Tidetauivy-Colalemdun

O ovvduaopdg Tiletapivng-olalemdapng Kukhopopel aTnVy
EX\GSa e o epmopikd okevaopa Zoletil. H tihetapivn éxet
mapopota Xnikr) ovvBeon pe tnv ketopivn. H Lohalemapn
elval pia eviodialemnivn pappakoloyikd mopdpola fe T
Stalemapn. H Lohalemapn evreivet T Spdorn g TheTapivng
OTO KEVTPIKO VELPLKO GOGTNHA KAL TIPOPUAKOTEL ETTIONG ATTO
ETUANTITIKEG KPIOELG TTOL HITOpel va TIPOKAAEDEL 1) TINETOLIVT),
eV PEATIOVEL TN HLOXGAKGT) KOl TNV aVAVIYN oITo TV
avatoOnoio.

Y1oug emipug, xpnotpormoteital oe cuvSvaocud pe Eu-
Aalivn TpoKaA@VTAG KATAOTOAN TOL KapStaryyelakol ou-
OTHHATOG KAl 68 LVSVAGUOS e BOLTOPPAVOAN He HIKPN
KATAOTOATIKH §pdon 0TO KUKAOPOPLKO KL AVOTTVEVOTIKO
ovotnpa (Wilson et al. 1993).

Avtev8eikvuTal 6Tov KOvIKAO emeldn) pumopel va mtpo-
Kohéoel veppotolikdtnta (Doerning et al. 1992).

Avavnymn Kot HETEYXELPNTIKN
¢povrida

Kotd tn peteyyetpntikn mepiodo mpémet va cuvexilovtal
T UTTOOTIPIKTIKA HETPQ Kat 1) TTorpakoAovBnon tou {wou.
H Oeppokpacia meptpdrrovtog mpémet va datnpeital,
apxtkd mepimov otoug 35°C kat 0Tn cuveExXel, Kabwg To
(oo emavaxTta ovveidnon, n Beppokpacia pmopei va erat-
TwBei oToU 26-28°C (Caro et al. 2013). Zta (O mpémet va
mapéxetal Oeppd kat aveto ddmedo. To mplovidi dev eival
KATAAANAO VO TTPOTIHOVTOL TIENETG 1) ENpry OTPWHVT Yl
NV apxkr mepiodo avavnyng. Xtn cuvexela, epdcov To
(oo éxetavakthoel §paotnpldTNTA, Pmopel va petapepOei
oe KAWPO 1) TTEPLPpAYHEVO XDPO He KOHpATIA edpnpepidag
(pveg, emtipueg) 1) KaAng ToLdTNTAG 6avO 1) AXLPO (TAVTOING,
vOKa xolpidia). Tot appOAOLTPA TV TOLVTOIAG TIPETTEL VO
QITOHAKPUVOVTOL €G OTOL TA {wat £X0ULV avaVIPEL TTANPWG,
aMw¢ ptopei va TpokAnBovv opBoA K Tpadpata 1
elomivor} okovng (Cantwell 2001, Flecknel 2006).

e oo Tar €{dn CLVIOTATOL 1) TIPEVTEPLKT] XOPTYNOT
Beppot (37°C) Stahvpatog Se€Tpdlng f/kat puCLOAOYIKOD
opov (1-2 ml NaCl 0,9% ava 100 g cwpatikot pdpoug SC)
KOTQ TO TEPAG TNG EMEUPAOTG, WG LTTOOTHPLEN He LY P& Yot
n peteyxetpnrikn epiodo (Flecknel 2006, Hoff et al. 2006).

H npooinyn tpodrc mpémet va evBappivetat 660 10
Suvatov cuvtopdTepa HeTd TNV avavnymn. Ot pdeg Kat ot
eT{{VEG HITOPEL VA TIPOTIUTOUY TPOPT) LOAAKNS GVGTACTG,
€V 0L KOVIKAOL Kat Tar LvOIKE XoLpiSia KATAVOA®VOLV TTé-
AETG, XOpTO 1) €1OLKT) TPOPT) EUTTOPIOV GE HOPPT) TTOATOV Yot
{oa pe avénpéveg avaykes LeteyxelpnTka. [ia tnv amoguyr
HETEYXELPNTIKOV ELAEOD TIPETTEL VA XOPITYOUVTOL TIPOKLIVITIKA
pappaka (petoxhompapidn 0,2-1 mg kg?, PO, SC 1} IM,
K&Be 12 ®peg). ZTov emipv eival AITOTENECHATIKA KoL TAL 1)
0Tepoeldn avTipAeypovmdn pdppaka, Ta omoia fonbovv
EUHETQ LLELOVOVTOG TO LETEYXELPNTLKO OTPES KAL TOV TIOVO.
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The combination of tiletamine-zolazepam is avail-
able in Greece under the trade name Zoletil.
Tiletamine has a similar chemical structure to
ketamine. Zolazepam is a benzodiazepine phar-
macologically similar to diazepam. Zolazepam
enhances the effect of tiletamine on the central
nervous system. It also prevents seizure activity
due to tiletamine and improves muscular relax-
ation and anaesthetic recovery.

In rats, it is administered in combination with
xylazine causing cardiovascular depression, and
in combination with butorphanol with minimal
depression of the cardiovascular and respiratory
system (Wilson et al. 1993).

It is contraindicated in rabbits due to potential

nephrotoxicity (Doerning et al. 1992).

Recovery and postoperative
care

Supportive measures and monitoring should
be continued during the postoperative period.
Room temperature should be preserved initial-
ly at around 35°C and then as consciousness is
regained temperatures can be reduced to 26-
28°C (Caro et al. 2013). Warm and comfortable
bedding should be provided. Wood shavings are
inappropriate but pellets or dry bedding material
are recommended for the initial postoperative
recovery period. Afterward, when consciousness
has been regained, the animal can be moved to a
cage or pen area with pieces of newspaper (mice,
rats) or good quality hay or straw (chinchillas,
guinea pigs). Sand baths for chinchillas should
be removed until the animal has fully recovered,
otherwise ocular injuries or inhalation of dust
may occur (Cantwell 2001, Flecknel 2006).

In all species parenteral administration of
warm (37°C) dextrose solution and/or normal
saline (1-2 ml NaCl 0.9% per 100 g of body weight
SC) is recommended at the end of surgery, as
intravenous fluid support for the postoperative
period (Flecknel 2006, Hoff et al. 2006).

Food uptake should be encouraged as soon as
possible after recovery. Mice and rats may prefer
soft food, whereas rabbits and guinea pigs may
consume pellets, grass or special commercial
liquefied diet for animals with increased post-
operative nutritional needs. In order to prevent
postoperative ileus, prokinetic drugs should be
administered (metoclopramide 0.2-1 mg kg™, PO,
SC, or IM, everyl2 hours). In rats, non-steroidal



Ye épevveg HAALOTa €Xel pavel OTL emavodapPavopevn
XOp1YNomn ) oTepoeld®V aVTIPAEYHOVOIDV GapHAKwWY,
OMwG 1) peAo&IKApn, TTapéxel kaAvTepo Pabud avokynoiag
a6 611 ta omtoetdr) (Cooper et al. 2009, Bourque et al.
2010). ISttitepa ONUAVTIKT) TTAPATHAPNOT) Eivarl ALTE TAL
{oa mpémel va voonhevovTal pakpld amoé Béa, nyxoug 1
oopr) Onpevtwy, dnwg eivat ot yaTeg Kot oL OKOAOL.

2X0yKkpovon cupPeEPOVIV

OL ovyypadeic Snhwvouv 6Tt dev LTIAPXEL TUYKPOLOT
OLHPEPOVTOV.

Sedation and anaesthesia in rabbits and domestic rodents

anti-inflammatory drugs are also indirectly effective
in reducing postoperative stress and pain. Studies
have in fact indicated that the repeated administra-
tion of non-steroidal anti-inflammatory drugs, such
as meloxicam, provides more efficient analgesia
than opioids (Cooper et al. 2009, Bourque et al.
2010). It is especially important that these animals
are hospitalised away from the sight, sound, and
smell of predators, such as cats and dogs.
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ITepidnyn

To &pBpo meprypddpel Toug KATAMANAOUG XELPLOHOVG
TIOU TIPETIEL VA YIVOVTOIL 0TO TIAAIGLO TNG TTpo-avaladn-
TIKNG KAWVIKNG e€€TAONG, TOUG SLVATOVG TPOTTIOLG Yot
Bepareia pe LYpd, TOV ENEYXO TV (WTIK®V AELTOVPYLOV
KATé 1) OLAPKELX TNG XELPOVPYIKNG EMEUPOONG Kot TENOG
TNV eKTiENon Kat Tn Slaelplon ToL TEPLEYXELPNTIKOD
TIOVOUL OTOV KOVIKAO KOl TOL KATOIKIOI TPWKTIKA.

Abstract

The article describes the appropriate handling during
the pre-anaesthetic physical examination, the adminis-
tration of fluids, the monitoring of vital functions during
surgery and finally the evaluation and management of
perioperative pain in rabbits and domestics rodents.

MeSH keywords: analgesia, fluid therapy, intraoperative monitoring, rabbits, Rodentia

Elcaywyn

H 8npotikétnTa Tou KOVIKAOU Kat TwV KATOKISIwV
TPWKTIKOV (Hug, emipug, vdiko xoupidio, ot yepPilog,
KpLIKNTOG/XapoTep) avavetal, kabwg Kat o apldpodg
TWV XELPOLPYLKMV EMEUPAOEWV OTIG OTTOlEG UTTOBAA-
Aovtat. Ze avtd GUUPEAAEL KAL O peyANoG OYKOG TIAN-
POPGOPLWYV TIOL TIPOEPXETOL KUPIWG aTTd TN XprjoT) TOVG
¢ (wwv epyactnpiov. TTapdha autd, Tor TOGCOOTH
TepLeYXelpNTIKNG BvnotpdtnTég Toug (1,39%) eival
6-9 Gpopég peyaADTEPX ATTO TA AVTIGTOLKX TTOCOOTH

Introduction

The popularity of rabbits and domestic rodents (mouse,
rat, guinea pig, gerbil, hamster) is increasing, as well as
the number of surgical procedures they are subjected
to. A big amount of information comes from their
use as laboratory animals. However, the perioperative
mortality rate (1.39%) is 6-9 times higher than the
corresponding rates in dogs (0.17%) and cats (0.24%)
(Brodbelt 2009). Consequently, the perioperative care of
these animals is a challenge for the veterinary clinician.
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oe okO oG (0,17%) kat ydreg (0,24%) (Brodbelt 2009). H
TIEPLEYXELPNTIKT) PPOVTISK CUVEN®E AVTOV TV {WwV aTTo-
Telel TPOKANOT Yl TOV KTnviaTpo. AT 1 epyacio €xel
WG OTOXO VA TILPOLOLAGEL TPOTIOUG eMiTELENG PENTIOTOV
AITOTENETUATOG, HEYLOTNG ACPAAELNG KAL EAXYLOTOV OTPEG
oe auta Ta (wikd eidn otnv kabnpepvn KAvikn mp&én.
Ye auT6 TO TAKIOL0 avaAVOVTOL OL TTAPALTITOL XELPLOHOL
Koté TNV TpoavalodnTikr kAvikn e€étao), n) Oepareio pe
VYP&, 0 EAeYXOG TV {WTIKGOV Aettovpytov Kat 1 Stayeipion
TIOVOU HETEYXELPNTIKA.

KAwvikn e€étaon

O KOVIKAOG Kot Ta KATOLKIS X TPWKTIKA eival EVAAWTA OTO
0TpeG: To KAOUPI petadopdc, n Beppokpacia meptBailo-
VTOG, oL Xetptopoi amd tov e€etaoth, ot Suvatoi 06puPor,
0 PWTIOUAG, 0 TTOVOG K.4L. UITOPEL Vo TIPOKAAECOVV atbEnon
TV eTmédwv KopTILOANG, KaTexoAapvav Kat Bupo&ivng,
Kal pelwon Tov emmédwv tvoouvrivng. To mepieyyxelpntikod
oTpeg emnpedlel o€ LeyAAo PaOpo TN HETEYXELPNTIKN Kot-
1&oTaon ToL (Do, dnhadn T oTdon/Kivinon Touv {Hov, TNV
KATAVAAWGON TPOPNG, TNV QUTOTIEPLITOINOT) KAl YEVIKE TNV
KAk etkova Tou (Canon et al. 2011, Gaskil & Garner,
2017).

OLXelpLOpOL TOUL KTNVIATPOUL KAT TNV KALVIK e€€Taon
TIpETEL va elval oLYKeKpPLEVOL, oTabepol Kat va yivovtal
o€ )oUX0 TIEPLPANAOV KAl ATTOHOVWHEVO aTTd Tal GANA {odax
tou Ktnviatpeiov. Eldikdtepa yiax kabe eidog, mpoteivetat:

Kéviklog

O kdvikhog eivat ouvBwg evdywyog. ZTnv MepimTwor mov
e€etdletal éva emiBeTio (w0, oL KOpLoL KivELVOL TIPoEp)O-
VTOL ATTO T VOXLO TOU TIOU ITOPODV Vit TIPOKAAEGOLV PaBiég
QLUXEG, KAl TOUG TORELS, OL OTIOIOL LITOPOUV VA TIPOKAAEGOLY
Pabid tpadparta. H ovykpatnon mpémet va yivetal pe o
Kat otabepd Tpomo. Meydhn mpocoxn mpémet va Sobel
KAT& TN OLYKPATN O TwV ontoBiwy dkpwv, KaBwg pe pio
Sduvatr Kat amotopn wnon eivat mBavéd v pokAnbel
KATAYHa 011 0TTOVSUVALKY GTAAN. AKOUN, HEPIKES POPES
TO éVTOVO OTPEG KATA TNV e€ETACOT HITOpel vor TTPOKAAETEL
KapOLoKT) avaKoTH. ZUVETIOG val aIapaiTnTo vor LITEp-
XeL GUVTOUT Kot AOPAAG CUYKPATNOT o1T6 TOV €ETAO T
(Flecknell 2006).

H ovykpatnon pmopei va yivet pe to éva xépt Tov e€eta-
0TI GTOV TpAXNAO TOL {WOUL Kot To GANO XEPL VA GUYKPATEL
T omtioBiax dxpa pépvovTag Ta o€ Katakdpudpn O¢orn. Eva-
AKTIKG, TO €va xépL prtopel va tortoBetnBel katw armé 1o
Bwpaxa, pe Tov avtixelpa Kot Tar pwTa S0 d&XTUAX vt
meplkAeiovy Ta Tpocbia dkpa, eve To Ao Tomobeteital
KATo arté Ta omicBa akpa £T0L WoTe va vIToa TN PileTal N
paxn (Ewéva 1A). O kdvikAog 6Tav peTadpEépeTal TIPETEL
VO GLYKPATEITAL KOVTH GTO COUX TOV eEETAOTH, £TOLWOTE
TO OWHA TOL {wov va otnpileTal 6To £va avTippdxLo Tov
e€eTaOTH Kot e To GANO XEPL VA GUYKpATELTAL 1) pdXT) KAl
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The aim of the present review is to present ways
of obtaining best results, maximum safety and
minimal stress for these animal species in routine
clinical practice. In this context, the appropriate
handling during the preanaesthetic clinical ex-
amination, fluid therapy, the monitoring of vital
functions and the management of postoperative
pain will be analysed.

Physical examination

Rabbits and domestic rodents are vulnerable
to stress: carrier cage, environmental temper-
ature, handling by the examiner, loud noises,
light, pain etc. may cause increase in levels of
cortisol, catecholamines, and thyroxine, as well
as decrease in insulin levels. Perioperative stress
can extensively affect the postoperative patient
status, including standing/movement, food con-
sumption, self-grooming, and general clinical
status (Canon et al. 2011, Gaskil & Garner, 2017).

Handling by the veterinarian during physical
examination should be specific, with steady move-
ments and in a quiet environment isolated from
other animals in the veterinary clinic. In particu-
lar, for each species the following are suggested:

Rabbit
In general, rabbits are well behaved animals. In
cases when an aggressive rabbit is examined, the
main danger originates from the claws which may
cause deep lacerations and the incisors, which
may cause deep injuries. Handling should be
done in a mild and steady manner. Particular
attention should be given in restraining the hind
limbs, considering that a forceful and sudden
kick may result in spinal fractures. Moreover, in
some cases severe stress during examination can
result in cardiac arrest. It is therefore necessary
that short and safe restraining are provided by
the examining clinician (Flecknell 2006).
Restraining can be done with one hand on
the scruff of the neck and the other controlling
the hind limbs by positioning them vertically.
Alternatively, one hand can be placed under the
chest, with the thumb and first two fingers con-
trolling the anterior limbs, whereas the other is
placed under the hindquarters so that the spine
can be supported (Figure 1A). When the rabbit
is carried it must be held close to the examiner’s
body, so that the body of the animal rests on one
arm and the other hand controls the back and
scruff of the neck (Figure 1B). One more restraint
technique is holding the rabbit in a supine posi-
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Eikdva 1. Zuykpdtnon Tou kovikAou Katd Tnv KAVIKN e€€taon. A: To éva x€pl Tou £€€TAOTH TOMOOETETAL KATW Ao To BWPAKA, E TOV aVTiXELPA Kal
Ta mpwta Vo SdyTuha va mepikAeiouv Ta TPAaBia Akpa, evw To Ao TomoBeTeital KdTw amd Ta omioBia Akpa £Tot WoTe va umootnpiletal n pdxn. B:

To owpa Tou {wou otnpiletal 0To avTiBPAxIo TOU £EETAOTH HE TO KEPAAL avdpesa amd To OWHA Tou £€€TAOTH Kal To avTiBpdyto. I': To owpa tou {wou
TUNIYETAL JE pia TTETOETA yia TN peiwon Tou oTpeC (apxeio Tou ouyypagéa MK).

Fluid therapy, monitoring and analgesia in rabbits and domestic rodents

Figure 1. Handling of a rabbit during physical examination. A: One hand of the examiner is placed under the chest, with the thumb and first two
digits controlling the front limbs, whereas the other hand is placed under the hind limbs so that the spine is supported. B: The body of the animal is

supported on the forearm of the examiner with the head between the examiner’s body and the arm. C: The body of the animal is wrapped in a towel

in order to minimise stress (author’s PK personal files).

o tpdxniog tou {wou (Ewova 1B). Mia akdptor TEXVIKT
OLYKPATNONG eivat vt og Tl B€om, WoTe 1) paxn va
AKOUUITG 0TO €EETAOTIKO TPATTE(L KOl TO €var XEPL TOL e€e-
TaoTr va ovykpatel to o1fog Tou {mov. Autr eivat pia
OUHITEPLPOPE-OTATT) KLV TOTIO(N GG TTOL EKSNADVOLVY KAl
1o (S T (oo ot puon dtay BENovY va TapacTHTOLY
otov Onpeutr) Toug OTL eivat vekpd. H otdon avtr dpwg
0Tpecdpel TTOAD T (WO, EMOUEVWG ENTMOLVOL XELPLOHO KATA
TN OLYKPATNON QUTH TIPETTEL VA oTtoPeVyovTaL. 2 Korptior
TIEPITTTWOT) O KOVIKAOG gV TIPETIEL V& CLYKPATEITAL 1} VX
onkaovovtal a6 Ta avtid (Meredith & Crossley 2002).

EnpovTikr peiwon tov otpeg pumopel va emnttevyOei
eqv KaALGOOUV T LTI TOL {WOU (e TO XEPL 1} TUALKTEL
T0 KePAAL Tou e pia tetoeta (Ewodva 1T). Me tov tpomo
auTo prtopel va yivel Kat n KAWVIKT e€€TaoT TnG GTOpHATL-
KNG KOAOTNTOG KAl Twv OTwv. [Tpémel va Sivetat (Staitepn
TPOCOXN KATK T1 OLYKPATNON HECK O€ TETOETA, KABWG
urtdpyet kiveuvog vmepBeppiiag. Zuvenwg n Oeppoxpaocio
ToL meptPaAlovTog Sev mipérmel va Eemepvd Toug 23-25°C
(Flecknell 2006).

Mug

OLxelptopol 6ToV o Tipémel va eivat oL eEhdxtoTot duvatol,
KaBoG avTd TO (MO LY VE dayKwVeL Evay AYVOGTO XELPLOTH,
eldikd oe pn owkelo meptpdAlov. H axivnromoinon yivetat
TIAVOVTOG TOV UV &TTO T1) AT TNG OUPEG KAl HETAPEPO-
VTAG TO O€ pior i oALoOnpn emidpdvela, GTI0L EVOTIKTWOMG
Ba petaxivnOel pog tnv avtibetn katevOLVON. TN CUVE-
XELQ, e TO €var XEPL GLYKPATELTAL ) OUPA KAL [e TO GANO
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tion, so that the back lies on the examining table
and one of the examiner’s hand is on the chest
of the animal. This is a behavioural pattern of
immobility position, which the animals exhibit
in nature when they pretend that they are dead
to a predator. However, this position is highly
stressful for the animal, therefore painful manip-
ulations during handling in this manner should
be avoided. In no instance should rabbits ever be
restrained or raised by the ears alone (Meredith
& Crossley 2002).

Significant stress reduction can be accom-
plished if the eyes are covered by hand or the
head is wrapped in a towel (Figure 1C). In this
manner the examination of the oral cavity and
ears can be accomplished. Particular attention
must be given during handling in a towel due
to a risk for hyperthermia. Therefore, environ-
mental temperature should not surpass 23-25°C
(Flecknell 2006).

Mouse

Handling in the mouse must be restricted to a
minimum, considering that this animal usually
bites an unknown handler, especially in an un-
familiar environment. Restraining is possible by
grasping the mouse by the tail base and trans-
porting it to a non-slippery surface, where it will
instinctively move toward the opposite direction.
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XEPL SCUAAHPAvETAL TO S€pHA TNG GV ETILPAVELNG TOU
TpaxfiAov e to SeikTn Kat Tov avtixetpa. Xpriotun eivat
1 GOANANYI IKAVHG ETILPEVELNG OEPUATOC, e TPOTIO WOTE
va un prtopel va oTpiyet To KePpAaAL TOL ylor v SXYKWOEL,
oAAG kat vo pn Svoyepaivetal n avarvor Tov {wouv. O
e€ETAOTHG UITOPEl TOTE VA TO ONKWOEL GLYKPATWOVTAG TNV
ovpd& (Orr 2002).

H Beppoptbuion oe autod 1o {wikd eidog, omwg Kot
OTOUG TT{{UE, yiveTal péow Twv ayyeiwv Tng ovpag (Owens
etal. 2002). Ze mepintwon mtwong tng Oeppokpaciag Tov
OWHATOG, YIVETOL 0Ly YELOGVOTIOGOT) TV Y YElWV TNG OLPAG
Kat propel va StatnpnBei pe autdv ToV TPOTIO £WE KAl TO
17% tng ouvolikng BeppotnTag Tov copatog (Monson
and Oyama 1984). Enopévwg, eivat avaykaia n ovvexig
Bépuavon tov {Hdwv autov He TexvnTd péoa (KovPépTes,
Aapreg Bépuavong) kat n avikr Beppokpaaoio ept-
BAANOVTOG GTO XWPO TOL XelpoupYeloL TIPETEL VA elval
26-28°C (Orr 2002).

Emipug

Ol emipveg o€ avtiBeon pe Tovg Hug dAYK@VOLV GTIAVIA,
eIk av éxovv eColkelwbel pe TNV avOpomivy emadr
amno6 veapn nAio. Ot emipveg, OTWG KAl ot HUeG, eival
VUKTOPLa {wa, OTIOTE KAl 0€ QUTHV TNV TEPITTWON TIpé-
el va e€acpoileTal OTL eival o€ eypriyopon Katd Tnv
KAwvikn e€étaon (Tranquilli et al. 2013). H cuykpdrtnon
yivetat e Tov avTixelpa Kat Toe vtolota SAKTUAA TOV
evOg Xeplov va meptikheiovv T Bwpakikr) KOAOTNTA TOL
(0oL 6T0 LYOG TWV OHWV, VK TO AANO XEpL ToTToOEeTE(TON
KAT® a1td 1A TTiow dKpa, vrtoaTnpilovTag €10t To fdpog
Tou {®ov. Ze enwduveg dtadikacieg 0 avTixelpag Tov
e€etaoTn Tomobeteital KATw amod 1N yvaBo touv (wov,
woTe va pn daykmaoel. Ze mepinTman mov To (wo eivaut
emiBeTiko, prmopel va avaonKwbel TEVoOVTag To amd T
Baon g ovpag. H petagopd kal n ouyKp&Tnon twv
enipvwv and 1o §éppa Tov TpaxnAov, oe avtibeon e Tov
HU, efval EVTOVO OTPECOYOVOG KAL TTPETIEL VO XTTOPEVYETOAL
(Orr 2002).

Kpikntdg

H Suayeipton tov kpiknto popei va eivat SOGKOAN, dpwg
av n oLYKp&TNOoN Yivel cwoTd, Htopel va aropevydel o
Tpavpatiopds. Otav 1o {wo eival oxetikd efolkelwpévo
pe Tov avBpwrto propei va petapepBei kat vo mieploptodei
HEOQ OTIC TIANGES TV XEPLWV. Xe TiLo emBeTiké (oo,
adov petapepBoiv oe pn ohoBnpod Sdmedo, n cvyKpd-
TNOT) TOLG YiveTat {e ATILEG OANG ATTOPAGLOTIKEG KIVIOELG,
He ToV avTixelpa Kat Toe SAXTUAA TOU VOGS XePLOV, va
oM appdvouv 1o déppa TAve artd Tov TpaxnAo. £1n
OUVEXELX HETAKLVEITAL TO O€PHA OTO OMUEI0 AVTO TIPOG
TO KePAAL TOU {@ou Yl va PePatndei 0TL Exel GUAANPOEL
ko) ToooTnTa. 'ETol armodgedyetal o TpaupaTIopoG Tov
e€etaotn Kot mapdAAnAa Sev miéletat to Sépua yopw
artd 1o Aatpd Tou {wou. Ze Tepintwon éVTovng Kal KXKNAgG
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Next, the tail is restrained by one hand and the scruft
of the neck is grasped with the thumb and index
finger of the other. It is useful to grasp sufficient
skin surface, so that the animal cannot turn its
head to bite, but also not so much that respiration
isimpeded. The examiner can then raise the mouse
by holding the tail (Orr 2002).

Thermoregulation in this animal species occurs
through the blood vessels of the tail just like in
rats (Owens et al. 2002). In cases of reduction in
core temperature, there is vasoconstriction of the
tail blood vessels and in this way up to 17% of the
total body heat can be maintained (Monson and
Oyama 1984). Therefore, continuously keeping
these animals warm by artificial means (blankets,
heat lamps) is necessary and ideal surgical room
temperature should be at 26-28°C (Orr 2002).

Rat

In contrast with mice, rats rarely bite, especially
if they have grown accustomed to human contact
from a young age. Just like mice, rats are nocturnal,
therefore in this species it should also be ensured
that they are alert during physical examination
(Tranquilli et al. 2013). They can be restrained with
the thumb and the rest of the fingers of one hand
enclosing the thorax at the level of the shoulders,
whereas the other hand is placed under the hind
limbs, thus supporting the body weight. In painful
procedures the examiner’s thumb is placed under
the lower jaw, so that the animal cannot bite. In
cases of aggressive animals, they may be lifted by
seizing the tail base. The carrying and handling of
rats by the scruft of the neck is highly stressful, in
contrast with mice, therefore it should be avoided
(Orr 2002).

Hamster

Handling of the hamster can be challenging, how-
ever if it is adequately restrained, injuries can be
avoided. When the hamster has been relatively ac-
customed to people, it can be carried and contained
in the palms of both hands. In more aggressive
animals, after they have been transported onto
non-slippery surfaces, restraining is accomplished
by mild but decisive motions, with the thumb and
fingers of one hand seizing hold of the scruft of the
neck. Next, the skin is moved on this spot toward
the head, in order to confirm that sufficient skin
has been grasped. In this manner injury to the
examiner can be avoided, and at the same time the
skin around the neck of the animal is not stretched.
In cases of intense and poor handling of the skin
around the neck proptosis of the eyes is often occur.



OLYKPATNONG TOL O€PUATOG YUPW oTtd TO AALHS TTOAD
OUXVA TTAPATNPEITAL TIPOTITOOT TOL BoABoV TOL OPOAA-
pov. Otav 1o {wo eivat oAV embetiko, n xpron evdg
HIKpOO oxeiov armd yuarhi fj 1) Xprjon oxapwTol KAwBOL
He KAALHpa prtopel vor amtoel xpriotpn yl Ty e€étaon
Kot TN petadopd. Iavikn Beppokpacio meptpailovtog
oe auta T {wa eivat 20-25°C (Harkness and Wagner
1995, Goodman 2002).

TepBilog

Z1ov yepPilo, o€ MEPIMTTAOOELS KAKOV XELPLOHOD gival
OLXVA Ta KATAypHaTo TV dkpwv. ETol mpémet mavta
avto 1o {wo va efetaletal ave e Eva TPpaTtelL 1) pia
emimedn emipdvela, ®oTE o€ TEPIMTWON TTOL avaTTnSTioel
amnd 1o pOPo Toug Kot TTECEL VA tI) TPAVHATIOTEL. Agv
elvat emBetikd (o, SayKOVeL OTAVIA, EVR 1) CLUYKPK-
TNo™N oTtd TNV 0Lpd aTtayopeLeTaAL, KABWG elvat eDKONO
va artokohAnOel to Sépua kat va extedel To LTTOKE(EVO
0076. H o) petapopd Tou pmopel var yivel eDKola péoa
OTIG TG HEG TV SVO XEPLOV (OTIWG KAl GTOV KPIKNTO).
H mArpng axivntomoinon yivetoat eite cuAAappavovtog
10 Séppat TIAV® aTO TOV TPAXNAO e TOV oV TIXELPA KXl T
SaxTLAA TOL EVOG XEPLOV Kat 0T pilovTag To owpa Tov
{oou pe 1o dANo Xépy, eite oTnpifovtag To cwpa oTa dvo
XEPLa KAl TOUG aVTiXELPEG KATw aTtd T Yvado Tou {wov.
H 8avikn Beppoxpacia meptBdAlovtog eivat 20-25°C
(Cruz and Junquera 1993, Wurbel 2001, Kebble E 2002).

Ivdikod yotpidio

To w8ko xolpidio eivatl evdywyo (Ko e Npeun dLo-
ovykpaocia, OpwG oTpesdpeTal TTOAD OTav Ppioketal
oe pn otkeio meptpdArov. H amopuyn ¢ éxBeor)g tov
oe £VTOVo Gwg Kal fxoug Ponddetl oA TNV eétaon
Kat N dtaxeiplon Tov. Aev SayKOVEL, WOTOCO UIOpEL
va Tp£€el TTOND ypriyopa yta va artoPpUyeL TNV aKLvi)-
tomoinon. H cvykpdatnon tov yivetat mévovtdg To
ypryopa Kot 6Tafepd yOpw artd Toug MEOVE e TO éva
xépL kal vrtootnpitovtag to Papog Tov {Hov K&Tw and
To oW &Kpa e To GANO xépL. Exel peydn kothiakn
KOAOTNTA, AANG AeTd 00T Kot e0OpavoTn oTToOVSUAL-
K1 6TAAN. Enopévwg, oe OAn 1 Stapkela tng e€€taong
eivat onpavtikd va otnpiletat To Pdpog Tov {Houv oTo
xépt Tou e€etaoTr) Yo va amopevxOel omotoadrjmote
TpavHATIOpOG. Idlaitepn TpocoXT KATA TN GUYKPATNON
TIPETEL VA SIVETAL, MOTE VXX UIV TILEGTEL £VTOVA 1) KOLALXKT)
Koot SLOTL LTAPYEL KivOuvog préng Tov HIaTog.
H davikn Beppokpacia mepipddlovrog eivat 18-23°C
(Flecknell 2002, Wagner 2014).

Towtoh&

To tovTo\& eivat {wo evkola ot Staxeiplon Kat Sa-
yRaovetomavia. Tio tnv KAMVIKY e€éTaon amatteitat Hovxo
nieptParrov kabmg otpecdpetat ebkola. Kiveitat mold
YPIYOPQ, €VAL IKAVOG GATNG KAL Yl aLTO glvoat KaAv-
Tepa n akwnroroinor Tov va yivetat anevbelag péoa

Fluid therapy, monitoring and analgesia in rabbits and domestic rodents

When the animal is severely aggressive, the use of a
small glass container or a barred cage with a cover
can be valuable for examination and transport. Ideal
environmental temperature for these animals is at 20-
25°C (Harkness and Wagner 1995, Goodman 2002).

Gerbil

In the gerbil, in cases of poor handling limb frac-
tures are common. It should therefore be examined
on a table or flat surface, so that if it jumps out of
fear and falls it will not suffer injuries. It is not an
aggressive animal, it rarely bites, whereas handling
by the tail is forbidden, because the skin may easily
be degloved and the underlying bone be exposed.
Simple transport can be done easily in the palms
of both hands (just like hamsters). Full restraint is
accomplished by either taking hold of the scruft of
the neck with the thumb and fingers of one hand
and supporting the weight of the animal with the
other hand or supporting the body in both hands
and the thumbs placed under the lower jaw. Ideal
environmental temperature is at 20-25°C (Cruz and
Junquera 1993, Wurbel 2001, Kebble E 2002).

Guinea pig
The guinea pig is a mildly tempered animal with calm

demeanour, however it can be easily stressed when
placed in a non-familiar environment. Avoidance
of exposure to intense light and sounds assists the
examination and handling. It does not bite, however
it may run fast in order to avoid being restrained.
Handling is accomplished by grasping the guinea pig
quickly and steadily around the shoulders with one
hand and supporting the weight of the animal under
the hind limbs with the other hand. The guinea pig
has a large abdominal cavity, but thin bones and a
fragile spine. Therefore, throughout the examination
it is important to support the body weight in the
examiner’s hand, in order to avoid injury. Particular
care during handling should be given in not exerting
pressure on the abdominal cavity, because there is a
risk of liver rupture. Ideal environmental temperature
is at 18-23°C (Flecknell 2002, Wagner 2014).

Chinchilla

The chinchilla is easy to handle and rarely bites. For
physical examination a quiet environment is required
because it gets easily stressed. It moves very fast and
it is capable jumper, therefore it is best to restrain
it directly inside the cage and then carry it onto the
examination table. Approaching the animal must be
done in a calm manner, holding the thorax with one
hand and supporting the body weight with the other.
Alternatively, it can be restrained by the tail base and
the body supported as previously mentioned. Even
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0TO KAOUPI TOU KoL Vot HETAPEPETAL HETK GTO ECETATTIKO
Tpamnéll. H mpooéyyton tou mpémel va yivetat fpepn,
niepicheiovTog To BmpaKka pe To évar XEpL KAl LTTOPOCTA-
lovtag pe To GANo To owpa Tov. EvadhakTikd, propei
va oUAANGOeL artd TN Pdomn TG oLPAC Kat TO WU Vo
vnootnpiletal dnwg Kat eptypaetal mapardve. Ia-
pONo TTOL TO TPIXWHA TOL eival TLUKVO, Sev eivat Kald
TIPOCKOANNUEVO GTO O€ppar Kot ATTOKOANGTOL DKOA,
XOPAKTNPLOTIKO TTOL XPT)OLUOTIOLEL )G AUV TIKO UNXAVIOUO
ot ¢von. Emopévwg n cuykpatnon tov and 1o Séppa
TOU TpaXHAOL TIpETel va atodpelyeTal, emeldr eivort TOAD
€UKONO VO XAOOULV TO TPIXWHO O€ EKEVO TO oNpeio. AKOun,
HEPLKA TOLVTOIAK, OTAV OTPECEPOVTOL, KPATODV TTiOW Tat
omioBla dKkpa TOLG KAt HITOPEL VoL OUPHCOLY TO XELPLOTH
pHe ekTTANKTIKY akpiPela. TéNog, dev €xovv IGpwTOTIOL-
oU¢ adéveg Kat eivat emippenr) oe BeppomAnéia dtav n
Beppoxpaocia Tov meptBailovTtog vmepPaivet Tovg 28°C
(Alworth 2012).

KaBetnpraopog nmepidpepikng
PAEPag Kal xopriynon vypev

Ztov ITivaka 1 mapovaoialetat o puOUdg xoprynong Kot n
5001 TV CLXVOTEPA XOPNYOUHEV®OY UYPOV GTOV KOVIKAO
KOL T& KATOLKIS L TPOKTIKA.

Ye kaOe xelpovpyLK) eMEUPACT TIANV OPLOHEVWV UL
KPOETEUPBATEWV GUVIGTATOL 1) XOPT]YNOT) Oeppav IGOTOV®RY
VYPWV, IOAVIKA HEaw evoPpAEPLOL KabeTrpa. ZToV KOVIKAO
Yo TN Xoprynon vyp®v TPOTLUATAL 1 ETUTOANG wTLoia
Kat 1 kepahkn pAEPa (kaBetrpag peyeBoug 22G oe (oo
ouvnOwg peyahvtepa v 3 kg kat 24-26G o€ [kpoOTEPQ
{wa) (Lichtenberger 2007). EvalhaxTikég odoi xoprynong
amotelovVv 1 vtodopLa Kat 1 evdoTepLTovaiKr, AAAE OXL
yia vypd Tov epLéxouy YAUKO(n. O kaBetnplaopdg Twv
TepLPepIKOV PAeP@V SlevKoAVVeETAL e ETAAELYT) TOV
Sépuatog pe Kpépa Torkov avatedntkov (.. Mdoxai-

though the fur is thick, it is not firmly attached to
the skin and can be easily epilated, a characteristic
used as a defensive mechanism in the wild. There-
fore, restraint by the scruff of the neck should be
avoided, because it is too easy to remove the fur on
that spot. Furthermore, when some chinchillas are
stressed, they turn their hindquarters and can uri-
nate on their handler with extraordinary accuracy.
Finally, they have no sweat glands and are prone
to heat stroke when environmental temperature is
above 28°C (Alworth 2012).

Venous access and fluid
administration

In Table 1, administration rates and doses of com-
monly used fluids in rabbits and domestic rodents
are shown.

In all surgical procedures, except for certain mi-
nor ones, warm isotonic crystalloid administration
is recommended, ideally through an intravenous
catheter. In rabbits, for fluid administration the
marginal auricular and cephalic vein are preferred
(22G catheter in rabbits usually larger than 3 kg,
24-26 G catheter in smaller rabbits) (Lichtenberger
2007). Alternative routes include subcutaneous
and intraperitoneal, but not for fluids containing
dextrose. Peripheral vein catheterisation can be
facilitated by topical application of an anaesthetic
cream (e.g. lidocaine-prilocaine, EMLA cream™).
Effective local anaesthesia can be ensured after
topical application of the cream on the skin of the
catheterisation site, 15 minutes up to one hour
prior to venous catheterisation and bandaging with
plastic wrap and self-adherent patch (Flecknell 1990,
Erkert & MacAllister 2005, Keating et al. 2012).

Mivakag 1: Eidn mapevTepIKWG XOPNYOUHEVWV UYPWV KAl S0GOAOYIKO GXI 0 GTOV KOVIKAO Kl T KATOIKA
Katoikidia tpwkTikd (Harkness 1995, Flecknell 2006, Lichtenberger et al. 2007).

KOVIKAOG Mg €Mipug KPIKNTOG  yepPilog woIko TOWTOING
Xolpidio

1o0tova 4-10ml kg™ h'! 02mlh™IV, 0,5mlh™IV,1-3 Tmlh? 3-5mlkg 7-15ml 30-60 ml
KpuoTaAhoEIdn IV, 10, SC 1-3mlhTIR mlh™IP,5-10ml av4100g  h'IR2-3ml kg'h’ nUEPNOIWG
(Lactated Ringer’s, 1-2ml SC nuepnoiwg SC owpatikol kg SC Iv, 1P IV, SC
8e§tpaln 4%/ (kaBe 6-12 h) (o€ 2-4 660oElQ) Bdpog (kaBe 6-12 h) (o€ 2-4 5608ICQ)
(PUOLONOYIKOG 0pOG
0,18%)
KOA\o£161 (cuvOeTIKA, 0,1 ml (amag)
aipa) IV, 10

IV: evbopheBiwc, 10: evdootikay, IP: evdomeptrovaikwg, SC: umodopiwg
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Table 1: Types of administered fluids and dose rates in rabbits and domestic rodents (Harkness 1995, Flecknell

2006, Lichtenberger et al. 2007).

rabbit mouse rat hamster gerbil guinea chinchilla
pig

isotonic crystalloids 4-10ml kg™ h'! 02mlhTlv, 05mlh'Iv, 17 Tmlh' 3-5mlkg” 7-15 ml 30-60 ml daily
(Lactated Ringer’s, IV, 10, SC 1-3mlh™IP ml h'IP.5-10 ml per 100 h'IP 2-3ml kg'h” IV, SC (in 2-4
dextrose 4%/normal 1-2ml SC daily SC (in 2-4 g body kg' SC (every IV, IP doses)
saline 0.18%) (every 6-12 h) doses) weight 6-12h)
colloids (synthetic, 0.1 ml (bolus)
whole blood) V.10

IV:intravenously, I0: intraosseously, IP: intraperitonealy, SC: subcutaneously

vi-ripthokaivn, EMLA cream™). AlTOTENECUATIKI) TOTTIKT
avatcOnoio e§aodaileTal pe emdAenyn ToL SEPHATOC TNG
TEPLOXNG TTAV® atto Tr GpAEPa Trov Ba kabetnplaoctel 15
AETTA £w¢ KAl pio dpar TTPLV, Kot KAALYT) TG HE o TTAXGTL-
K1) pepPpdvn kat avtokoanto enidecpo (Flecknell 1990,
Erkert & MacAllister 2005, Keating et al. 2012). Avéoyo
avaloOnTikd anotéeopa éxet Ppedei pe epappoyn 1 ml
EMLA cream™, boTepa ammd KoUpepa TOL S€pUATOG, Xwpig
emideon kal avapovy 10 Aentd poTol Kabetnplaotel N
PAéPa (Kazakos et al. 2010). TTapott Sev vnidpyovy ava-
popég toikwong (r.x. pebatpoodaipvaipio) ota pKpd
Onhaotikd petd tn xprjon EMLA cream™, kalo eivat va
TNpoLvTAL oL Kavdveg opOng epappoyng g (mosdtnta,
EKTAOT) ETILPAVELXG EGAPUOYTIG KATL).

210V emipL XpNOLHOTIOLEITAL 1] ETUITOANG TIAGYLA KOK-
KUYIKN GAEPA. ZTa veapd (wa 1) og (oo pe kapdlayyelokn
KaT&ppevon eivat xpriotpn n ev8oaTIKY Xoprynon, otnv
ortoio ) PeAdvVn pUropel va peivel yio 72 opeg Xwpig EKTTAVON
(av n mapoxn vypwv Sev eival GUVEXTNG, TIPAYUATOTIOLEITAL
ékmmAvon Vo Ppopég nuepnoing). To unpaio Kat n Kviun,
G HAKPE 00TA, XPNOLHOTIOLODVTOL GUXVOTEPA GTNV KALVIKT
nipan ya ev8ootikn xoprjynon vypwv (Lennox 2008, Edis
2016). O evdooTikdg kabetnplacpdg xpnotpornoteitat Kupi-
WG YA fpaLXPOVLX XOPTYNON LYPWY, HEXPL TNV TOTTOOETN-
on ev8opAEPLov kabetrpa. O evdoaTikdg kabetrpag pmopet
Vo eVOXAEL TO AKPO TOL {WOV, EVK HITOpEl VA TIPOKAAEDEL
00TEOpVENTIO0, AOYw pn donmTwy cLVONKWY TomoBéTnong
1 HAKPOXPOVING TIHPOOVAG. Le ONTITIKOLG aoBevelc Kal
oe ao0evel e HeTABOAIKT VOOO TwV 0GT®V 1 XProT) TOL
avtevdeikvutat (Quesenberry & Carpenter 2012).

Adyw TOL HiKpoD peYEBOLC aUT®V TV (wwV eival or-
HAVTIKOG 0 0pBGG UTTOAOYLOHOG TNG GUVOALKHG TTOGOTNTOG
TOV X0pNYOUHEVRV LYP&V TIoL Ba AdBouy, pe aTdxo va
anopevxBolv emTAOKEG amtd vmtepPoAikr) xoprjynon. Ev-
OEIKTIKA, 1) UTTOSOPLA KAL 1) EVOOVIKT] XOPHynon HeyaANg
TTOCOTNTHG LYPWV EXEL TTEPLYpaAPEL OTL UITOPEl Vot TTpoKa-
Aéoel TTOVO, TOTIKS epeBIopO £mC Kot VEKPWOT) TWV HUGV

A similar anaesthetic effect has been reported
with local application of 1 ml of EMLA cream™,
after shaving of the skin over the catheterisation
site without bandaging, for 10 minutes prior to
catheterisation (Kazakos et al. 2010). Even though
there have been no reports of toxicosis (e.g. meth-
aemoglobinaemia) in small mammals after the
application of EMLA cream™, it is recommended
to follow application guidelines (amount, size of
application surface etc.).

In rats the lateral vein of the tail is used. In
young animals or animals with cardiovascular
collapse the intraosseous route is valuable, in
which the needle can remain for up to 72 hours
without flushing (if the fluid administration is
not continuous, catheter flushing is required
twice daily). From the long bones, femur and
tibia are most commonly used in routine practice
for intraosseous fluid administration (Lennox
2008, Edis 2016). Intraosseous catheterisation is
mostly used for short term fluid administration,
until an intravenous catheter can be introduced.
The intraosseous catheter may be uncomfortable
and may lead to osteomyelitis due to non-aseptic
conditions of placement or being maintained for
long time periods. In septic patients and patients
with metabolic disorders of the bones it is con-
traindicated (Quesenberry & Carpenter 2012).

Because of the small size of these animals
the correct calculation of the total amount of
administered fluids is of key importance, in order
to prevent complications from fluid overload. For
example, subcutaneous and intramuscular injec-
tion of high volumes of fluids has been reported to
cause pain, local irritation, and necrosis of muscle
tissues and self-mutilation of the limb (Smiler
et al. 1990). Complications from erroneously
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KOl QUTO-aKPWTNPLAGHO TOL aKkpou (Smiler et al. 1990).
Qg emumhokég amo AavOaopévn vepBolikr xopriynon
evOOPAEPLOV LYPOV ExOLV avadepBel GOK, AVATTVELOTIKN
Svoyépela, alpoduvapikn aotabeta, akdua kat Odvartog
(Morton et al. 1997, Morton et al. 2001).

'EAeyX0G6 ToV {0TIKOV AEITOVPYL®OV
(monitoring)

O é\eyxog Tov {wTK®OV Aettovpylov (monitoring) Tov {Hov
efvat amapaitnTo va apXiet ammd tnv mpoavausOn Tk KAL-
VIKT) e€€TOIOT), £WC KAL TNV TTAP1) VAV atd TN YEVIKT
avaloOnoia. Ot eplocOTEPES XELPOVPYLIKES ETIEUPATELG
HITOPOUV VA TTPAYHATOTION B0V OTAV TO AVTAVAKAXGTIKO
™G Kapyng arovotalet 1) eivat pOAG avtidnmtd (Bannon
& Malberg 2007, Deuis 2017). Zto tvdiko xo1pidio pmopei
va xpnotpononBel eVaAMAKTIKA TO AVTXVAKAXOTIKO TOU
TTePLYIOL TOL WTOG. Tar 0POApLKE AVTAVAKAXGTIKG Sev
xpnotporolovvTat emeldny ouvrBwg Statnpobval o€ KATIOLo
Paduo Sieyyxepntika. H amovoio toug SnAwvel Tohd Poadid
avatoOnoia (Quesenberry & Carpenter 2012).

To pkpo péyebog Twv KOVIKAWV Kol TwV KATOIKISIwV
TPWKTIKWV LITOPEL VX TIPOKAAETEL TIPOPAT AT G TN AELTOLp-
yia KATTOLwV CLUOKEL®V EAEYXOUL TV {WTIKOV AEITOUPYLOV.
H pikpn} Stapopd nAekTpikot Suva koL TTov avamTiocETAL
OTO HLOKAEPSLO elvat SOOKOAX AVIXVEVGLHN ATTO HEPLKEG
oLoKeLEG. Emméov, autd Ta {wikd eidn €xouv LYNAT Kap-
SloKn oUXVOTN T, 1) oTTolar Topei va EemepioeL TO avOTATO
OpLO aViXVeLONG TV TTOAHIKWV 0ELHETPWV. OL {Likpol 6yKol
avarvorg Kat o acBevrg opuydg Teplopifouvv Tn xprion
KATIVOYPAP®V Kol TUEGOHETPWV, AVTIOTOLXA. ZTOV KOVIKAO
KO TOL LEYONA TPWKTIKE, EVOEXETAL VA AELTOVPYTTOLV KOAK
HETPNTEG avaTvon|g pe Oeppiotop, aM& cLXVE aTTOTLY-
XGVOLV va aVIXVEVGOULY TNV EKTIVON 0€ HIKPOTEPQ (WA

IMapa ta mpoPAnpata, vtdpyet SuvatoTnTa va yivel
EAEYXOG TOV [WTIKOV AetTovpytov. 211 diedvr) ayopd Ku-
Khodopel eldikdg e€omhopdg (TrX. Karvoypdpot) yia -
Kpd& Onhaotikd. Emiong, StatiBevton mohpuka o0peTpa pie
SuvaToOTNTA AViXVELOTG LYNADY KAPSIAKGDY GUXVOTHTWV
(TaxvtnTa odpwong 100-200 mm sec™ avtitng ovvhBoug 25
mm sec) Kot ot aloOnTrpeg prropovv va tomobetnBovv ota
TENHOTA 1) TO OTOHA TV HeYOADTEPWV el8GV (TT&vw amtd 200
g). OLPerdveg ota nhekTpddia Twv NAeKTpoKapSloyp&Pwvy
elvat IOAVIKEG YL UIKPA TPWKTIKK, KAB®DG TapEXOLY ApLoTh
AYWYLHOTN T X0pIG TN XPN o YEANG. EVOAaKTIKA, pitopoly
va xpnotporotn0oiv HeTaAN KA povTahdkia ouv&edepéva
oe LTOOePHLIKT Perdva i pe PapPaxt Ppeyévo pe ahatov-
xo Séhvpa (Flecknell 2006). H pétpnon g aptnplakig
miieong oTov KOVIKAO, OTav TO eTTpEmeL To HEYeBOG TOU,
prtopel va yivel eite dpeoa (LeTd amtd eloarywyr) apTnpLAKOD
kabetnpa otn péon wtaia aptnpia), eite éupeca e tnv
TV TWOLHETPIKA 1} TNV TexVikn Doppler. Epevveg éxouv
amodeifel OTL 1) KaTarypadr) TG TieonG HECW [N emepPor-
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excessive administration of intravenous fluids
included shock, respiratory distress, haemod-
ynamic instability or even death (Morton et al.
1997, Morton et al. 2001).

Monitoring

The monitoring of vital signs is essential to begins
from the preanaesthetic physical examination,
lasting until the recovery from anaesthesia. Most
surgical procedures can be performed when the
withdrawal reflex is completely or almost abol-
ished (Bannon & Malberg 2007, Deuis 2017). In
guinea pigs the auricular reflex can be used as
an alternative. Ocular reflexes are not often used
because they are usually maintained to some de-
gree intraoperatively. Their absence indicates deep
anaesthesia (Quesenberry & Carpenter 2012).

The small size of rabbits and domestic rodents
may cause problems in the function of some
monitoring devices. Small electrical potential
differences developed in the myocardium may
be poorly detected by some monitors. Moreover,
these species have high heart rates which can
surpass the maximum sensitivity of pulse oxi-
meters. Small tidal volumes and week pulse limit
the use of capnographs and blood pressure mon-
itors, respectively. In rabbits and large rodents,
respiratory rate monitors with a thermistor may
be adequately functional, but they usually fail to
detect expiration in smaller animals.

Despite limitations, monitoring can be accom-
plished. Special equipment (e.g. capnographs) is
commercially available internationally for small
mammals. Pulse oximeters are commercially
available with the ability of tracing high frequency
heart rates (scanning speed 100-200 mm sec™,
instead of the standard 25 mm sec™) and the
sensors can be placed on the paws or mouth of
larger species (more than 200 g). The needles
on the electrodes of cardiographs are ideal for
small rodents, since they provide best conduc-
tivity without the use of gel. Alternatively, me-
tallic clasps attached to hypodermic needles or
with cotton dipped in salt solution can be used
(Flecknell 2006). Measuring arterial pressure in
rabbits, when their size permits, can be done
either directly (after introduction of an arterial
catheter in the auricular artery) or indirectly
with the oscillometric or the Doppler technique.
Studies have shown that non-invasive blood pres-
sure monitoring is reliable both in normal and
hypotensive rabbits (Ypsilantis et al. 2005, Harvey



TIK®OV peBodwv eivat afLdTioTn Kat o€ puTLOAOYIKOVG Kal
o€ LTToTACLKOUG Kovikhoug (Ypsilantis et al. 2005, Harvey
et al. 2012, Bellini et al. 2018).

H avamnvevotikr) ouxvotnta Kata 11 SidpKela tng
avaloOnoiog eivat 30-60 min™ otov KOviKAo Kat 50-100
min? o1 TPOKTIKA. Melwon TNG AVATIVELOTIKNG OUXVO-
TaG Katd avw amnd 50% mpémel va avTipeTomiletot wg
eneiyovoa katdotaon (Flecknell 2006, Quesenberry &
Carpenter 2012). Enpetovetot 4Tt 1 eLdEVIOT KVAVWONG
0TI YAOOOX TOU KOVIKAOU € TN XPHioN AApUYYIKNG LAOKAG
propei va eivat amotéleopa mieong and tn HAoka, Aoyw
TOU [UKPOU peYEBOUG TNG GTOHATIKNG KOAOTNTOG KA VoL UV
vrtodniavel cuotnpatikr dwatapayn (Kazakos et al. 2007).

[a v extipnon ¢ Beppokpaciag eival oNUavTLKO
va xpnotpornoleitat Oeppoperpo mov petpd Beppokpaacia
HikpoTepn a6 35°C, kabag n mrwon g propel va eival
onpavtiky oe avta ta (oo (Flecknell 2006). H i8avikn
TIEPLEYXELPNTIKT) KoL SLEYXELPNTIKT XOPTYNoT VYp®V YiveTal
evBoPAEPLa 1) evdooTikd. Edv kapia amd 1ig SVo emhoyeg
dev eival epIKTr, Ta LYPA XopnyouvTat Ltoddpta 1) evdo-
TepLTovaikd (n aroppodnon eivat onpavtiké Ppaditepn
0€ AUTEG TIG TIEPLITTWOELG).

AvaAynoia

Extignon Tov movou

H extipinon tou peteyxelpnTikol TOVOL GTOV KOVIKAO Kol Tat
KATOWKISIX TPWKTIKE eivat SUOKOAOTEPT) ATTO OTLGTO GKUAO
Kat ™ yarta. ITapdtt ta onpeia Tov mdvov eival Stakplrd,
0 KAWVIKOG KTNviaTpog cuviBwg Sev eival e€oikelmpévog
[E TN GUCLOAOYIKT) CUUTIEPLPOPA AVTOV TOV {WIKMV ELSWV.
Avtd ta {wa, og Onpapata, TEIVOLV VA AITOKPUTITOUV [l
eMWOLVN KATAGTAGT) TOUG KAt VA SLaTnpolV GUGLONOYIKN
CUUTTEPLPOPA, TIPOKELUEVOL VA ATTOPUYOLY TN COANYN. H
avBpomnivn mapovoia ptopel va Toug TIPOKAAETEL TIATPN
axwnoia, xwpig epdpaveig ekdniwoelg tovov. Ot oguvnBelg
KALWVIKEG ekONA®aeLg Tov oyetilovral pe mdvo Tepthap-
Bavouv TN Helwpévn TTpOoANYN TpodNiG, TN HeTAPOAA TNG
KIVITIKHG KAL KOVWVIKNG dpaoTnploTnTag, TiG HETAPONEG
o1 oTaon Kot T Padion kat t Ael€n 1) paonon g eno-
duvng meptoxng Touv copatog. H avopelia eivar pa kpi-
otpn ével€n movou Kal puropei va akohovBel Tn petwpévn
yaotpevteptkn Kivnrikotnta (Wenger 2012).

Y1ov kdVIKAO Kal ToV [ (Kot oe Kdmolx dANa {wa ep-
yaotnpiov) éxet eptypadel pia Pabpovopnpévn KAipoka
HETPNONG TOV HETEYXELPNTLKOV TIOVOU, YVWOTH wg “rabbit
grimace scale” kal “mouse grimace scale” avtiotola
(Langford et al. 2010, Keating et al. 2012). H kA ipaka avtn
otnpiletal oe EKPPATELS TOL TIPOTWITOU, OTIWG 1) SLAUETPOG
TV 0POAAUKOV KOYXOV, 1] XAAEP®OT) TwV (UYOUATIKGOV,
TO GXNHA TOU AKPOPPLVIOD, TO TPIXWTO TNG KEPAANG Kal
TO oXHHa Kat 1) B£01 TV TITEPLYIWY TWV OTwV. AVOAdYwG

Fluid therapy, monitoring and analgesia in rabbits and domestic rodents

et al. 2012, Bellini et al. 2018).

The respiratory rate during anaesthesia is 30-
60 min™ in rabbits and 50-100 min™ in rodents.
Reduction of the respiratory rate more than 50%
must be treated as an emergency (Flecknell 2006,
Quesenberry & Carpenter 2012). It is worthy of
note that cyanosis of the tongue in rabbits with a
laryngeal mask may be a result of pressure exerted
by the device, due to the small size of the oral
cavity and may not indicate a systemic disorder
(Kazakos et al. 2007).

In order to measure temperature, it is import-
ant to use a thermometer which measures values
of less than 35°C, as long as temperature drop
may be significant in these animals (Flecknell
2006). Ideally, fluids are administered intrave-
nously or intraosseously, during the perioperative
and intraoperative period. If either option is un-
available, fluids are administered subcutaneously
or intraperitoneally (absorption is considerably
slower in this case).

Analgesia

Pain assessment

Assessment of postoperative pain in rabbits and
domestic rodents is more difficult than in dogs
and cats. Even though pain signs are distinct,
veterinary clinicians are usually not accustomed
to the normal behavioural patterns of these spe-
cies. These animals, being prey, tend to conceal
painful conditions and maintain normal patterns
of behaviour, in order to avoid capture. The hu-
man presence can cause full immobility, without
apparent indications of pain. The usual clinical
signs of pain include reduced appetite, change in
mobility and social activity, changes in posture
and gait and licking or chewing of the painful
body area. Anorexia is a critical indication of pain
and can follow reduced gastrointestinal motility
(Wenger 2012).

In rabbits and mice (and in some other
laboratory animals) a graded scale for measuring
postoperative pain has been described, known as
“rabbit grimace scale” and “mouse grimace scale’,
respectively (Langford et al. 2010, Keating et al.
2012). This scale is based on facial indicators, such
as the palpebral fissure length, the cheekbone
shape, the muzzle shape, the fur of the skull and
the shape and position of the ears. According to
the sum of grading, it is decided whether rescue
analgesia should be administered (Hampshire
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Tou abpoiopatog Tng Pabupoloynong amodaocileral ov
Ba xopnynOei owotikh avakynoia oto {wo (Hampshire
& Robertson 2015). Ot meplopiopol oL Torpovotalet 1
KAfpoka o, elval 0Tt apopd GLYKEKPLUEVEG GUAEG Kall
eidn {wwv, CLUYKEKPLUEVEG XELPOVPYIKEG eTTEUPAOELG KAl
dev éxel epappooTei eVpEwg ekTog epyaatnpiov (Miller
& Leach 2015).

Alayeipton tov mdévou

H avayvapion Tov mévou 660 1o Suvatov vepitepa eival
{oTIKNG onpaciog ylor TNV EMAPKN AVTHETOTLON TOU TTPLV
mv eppavion Svopevav emuttooewny (Kohn et al. 2007).
2tov KOvIKAo, avopelio ov vTepPaivel TG 1-2 nuépeg
propel TaxvTaTa va 0dnynoet oe SUVNTIKA ATTELANTLKA
vy ™ {wr) Toug yaotpevtepikn otaon (Wenger 2012).
O mdvoG oLUPEANEL GTNV VOGOKATAGTOAT] KAl O ETTAKO-
AovBog kivduvog Moipwng mpémet va AapPaveTal urtoyn
oe auT& Ta (WA, CUUTTEPINXHPAVOLEVOL TOU KOVIKAOU,
GTOV OTIO{0 EIVOL GUXVEG OL UTTOKAIVIKEG XVATTVEVOTIKEG
véool. Evag amotelecpatikdg tpdmog diayeipiong tov
TIOVOU eival 1 ToAvpopdikr) avaiynoia (Wenger 2012).
‘Eva amoteleopatiké molvdvvapo mhdvo avalynoiog me-
pAapBavel auviBwg cLVELAGHOVG SlaPOPWY KATNYOPLOV
AVOAYNTIK®OV GAPUAK®Y, OTIWG OTILOELOGV, 11 OTEPOELSHOV

& Robertson 2015). Limitations of this scale are
that it is applied to certain breeds and animal
species, specific surgical procedures and it has not
found extensive application outside the laboratory
setting (Miller & Leach 2015).

Pain management

Identification of pain as early as possible is vital for
adequate management prior to the development
of undesirable sequelae (Kohn et al. 2007). In
rabbits, anorexia exceeding 1-2 days can rapidly
lead to potentially life-threatening gastrointestinal
stasis (Wenger 2012). Pain contributes to immu-
nosuppression and the consequent risk of infec-
tion should be taken into consideration in these
animals, including rabbits, in which subclinical
respiratory infections are common. An effective
way of pain management is multi-modal analgesia
(Wenger 2012). An effective multi-modal plan
commonly includes combinations of different
categories of analgesic drugs, such as opioids,
non-steroidal anti-inflammatory drugs (unless
contraindicated), local anaesthetics, a-2 agonists,
ketamine, gabapentin, etc. (Benato et al. 2019).

Mivakag 2: AGGEIg avaAyNTIKWV PAPHAKWY TIOU XPNGIHOTOIOUVTaAl CUXVOTEPA GTOV KOVIKAO Kal Ta KATOIKIS1a

TPWKTIKA.
KOVIKAOG Hug EMiUG KPIKNTOG yepBilog woIko TOWTOIAG
xolpido
Boumpevopivn 0,01-0,05 mg 0,05-0,1 mg 0,01-005mg  0,01-0,05 mg 0,01-0,05mg 0,01-005mg  0,01-0,05 mg
(Johnston 2005, Hawkins kg™ SC, IM, IV kg™ IM, SC kg IM, SC kg™ IM, SC kg™ IM, SC kg™ IM, SC kg™ IM, SC
2006, Kohn et al. 2007, K&Bs 6-12 h K40 6-12 h KGBs 6-12 h kG0 6-12 h K4Bs 6-12 h KGO 6-12 h K40 6-12 h
Coulter et al. 2009,
Benato et al. 2019)
Boutop@avoin 0,1-05mgkg”’  1-5mgkg’SC  1-5mgkg’ 1-5mg kg™ 1-5mgkg’SC  0,2-2mg 0,5-2mg
(Flecknell 2006, Kohn et IM, SC K&be 4 h SCkabe 4 h SCkabe 4 h K&bs 4 h kg-"SC kg SC
al. 2007) K&Be 4 h Kabe 4 h Kabe 4 h
Hop@ivn (Kohn et al. 2-5mgkg’SC,  2-5mgkg’ SC,
2007, Navarrete-Calvo et IM k&Be 4 h IM k&Be 4 h
al.2014)
ne0idivn (Kula etal. 2016, 5-10 mg kg™ 10-20 mg kg™ SC,
Cao etal. 2018) SC,IMk&Be3h  IMkaBe 2-3 h
pero&ikapn (Flecknell 03-06mgkg’  2mgkg™ SC, 1-2mg kg™ - - - -
2006, Kohn et al. 2007, PO, SC PO SC, PO
Carpenter 2009, Stokes
et al. 2009, Benato et al.
2019)
Kapmpo@aivn 2-4mgkg'SC  2-5mgkg'lv,  2-5mgkg’ 2-5mgkg’lV, 2-5mgkg’ 2-5mgkg’ 2-5mgkgt Iy,
(Hawkins 2006, Benatoet  1,5mgkg’' PO IM, SC, PO IV,IM, SC,PO  IM, SC, PO IV, IM, SC, PO IV,IM, SC, PO IM, SC, PO
al. 2019) (LéyloTn nue- (uéylotn (uéylotn (LéyloTn nue- (uéylotn (uéylotn
priola 6oon) nueprola nueprola prola &éon) nueprola nuepnota
S6on) &don) &don) ddan)

IV: evdopheBiwe, IM: evbopikac, SC: umodopiwe, PO: and 1o otopa
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Table 2: Dose rates of commonly used analgesic drugs in rabbits and domestic rodents.

rabbit mouse rat hamster gerbil guinea pig chinchilla
buprenorphine (Johnston  0.01-0.05mg 0.05-0.1 mg 0.01-005mg  0.01-0.05mg  0.01-0.05mg 0.01-005mg  0.01-0.05 mg
2005, Hawkins 2006, kg' SC, IM, IV kg™ IM, SC kg™ IM, SC kg™ IM, SC kg IM, SC kg1 1M, SC kg™ IM, SC
Kohn et al. 2007, Coulter every 6-12 h every6-12h every6-12h  every6-12h every 6-12 h every6-12h  every6-12h
et al. 2009, Benato et al.
2019)
butorphanol 0.1-0.5mgkg’  1-5mgkg’SC  1-5mgkg’ 1-5mg kg’ 1-5mgkg’'SC  02-2mgkg’  0.5-2mgkg’
(Flecknell 2006, Kohn et IM, SC every every 4 h SCeverydh  SCevery4h every4h SCevery4h  SCevery4h
al. 2007) 4h
morphine (Kohn et al. 2-5mgkg™’SC,  2-5mgkg™ SC,
2007, Navarrete-Calvoet  IMevery4h IM every 4 h
al.2014)
pethidine (Kula et al. 5-10mg kg 10-20 mg kg' SC,
2016, Cao et al. 2018) SC, IM every IM every 2-3 h

3h
meloxicam (Flecknell 03-06mgkg’ 2mgkg!'SC, 1-2mg kg’ - - - -
2006, Kohn et al. 2007, PO, SC PO SC, PO
Carpenter 2009, Stokes
et al. 2009, Benato et al.
2019)
carprofen 2-4mgkg’SC  2-5mgkg’ 2-5mgkg” 2-5mg kg’ 2-5mg kg’ 2-5mgkg’ 2-5mg kg’
(Hawkins 2006, Benatoet  1.5mgkg’ PO IV, IM, SC, PO IV, IM, SC,PO IV, IM, SC,PO IV, IM, SC, PO IV, IM, SC, PO IV, IM, SC, PO
al. 2019) (maximum (maximum (maximum (maximum (maximum (maximum

daily dose) daily dose) daily dose) daily dose) daily dose) daily dose)

IV intravenously, IM: intramuscularly, SC: subcutaneously, PO: per os

avtipleypovmdwv (epdoov Sev avTevdeikvuvTaL), TOTIKOVY
avatoBnTIKOV, a-2 AyWVIO TGOV, KETARIVNG, YKOUTTATTEVT(-
vng, K.a. (Benato et al. 2019). Emiong Ppioketl epappoyn
Kat pn GapHAKONOYIKT) LTTOGTAPLEN He PEAOVIOUOS, YuXp&
emBépata, eENdxoTa eeUPATIKA XELPOVPYIKT EMTEUPAOT,
TIPOOEKTIKOVG XELPIOHOVG, Aélep XAUNANG 0TAOUNG, K.4.
(Berry 2015). Ztov IMivaka 2 apovatdlovTal ot dooelg
TWV AVOAYNTIKOV GAPUAK®DY TTOL XPTOLHLOTIO00VTAL GU-
XVOTEPA OTOV KOVIKAO KAl TA KATOIKISIO TPWKTIKAL.

Omioeldn

Ot eriPrafeic enumTOOEL TOL TTOVOL OTNV KV TIKOTH TN
TOU YOG TPEVTEPIKOD CUGTIHATOG EAEYXOVTOAL [ KATAAAN-
An Xoprynon omtoetdov 0Tov KOVIKAO Kol Tar KatotkiSia
TPOKTIKA, 10 o€ auTd ToL avTeEVSeikVUVTAL ToL [N OTe-
poetdn avTipAeypovadn pappaxa (Swisher et al. 2015).
H xpnon g patvtavoing oe vynhég Sdaelg ipoimobétel
ETOLHOTNTA SlCWA VWO S Kat TTapox1ig BeTikov aeptopon,
Wlaitepa 6Ty ovvSudletat pe npepotikd (Barter 2011).
H ¢patvtaviin xpnoipomnoteital 6e cLVSVAGUO (e KATTOL0
NPEULOTIKO TTOL KATAOTENAEL HEPIKEG aTTO TG aveTtLOOun-
TEG TIAPEVEPYELEG AT G, OTIWG E{ETO Kot Stéyepor). Otav
XPNOLHOTIOLELTAL OV TNG, 1) EAAXLOTN HUIKT X&AooT) TTOU
Tipoka\el TNV KaBOLoTd akatdAANAN yia omoladnmote
GANN, TEpa arto pa Ppayeia xetpovpytkn enépPaon. H
d60on ¢ patvtavOAng pmopei va ehattwdel kKatd 50-
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Moreover, non-pharmacological support with acu-
puncture, cold packs, minimally invasive surgical
procedure, careful handling, low frequency laser,
etc. May be applied (Berry 2015). In Table 2, doses
of the most commonly used analgesics in rabbits
and domestic rodents are presented.

Opioids

Harmful sequelae of pain on gastrointestinal motil-
ity can be managed with the appropriate adminis-
tration of opioids in rabbits and domestic rodents,
especially in species in which non-steroidal anti-in-
flammatory drugs are contraindicated (Swisher et al.
2015). The use of fentanyl in high doses necessitates
intubation and positive pressure ventilation on
standby, especially in combination with sedatives
(Barter 2011). Fentanyl can be administered in
combination with a sedative that suppresses some
of its undesirable side effects, such as vomiting and
hyperactivity. When used as a sole agent, it results
in mild skeletal muscle relaxation, and is therefore
inappropriate for any procedure other than a short
surgery. Fentanyl dose can be reduced by 50-70%,
when it is administered with a benzodiazepine, and
with this combination sufficient muscle relaxation
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70%, étav avtr) xopnynOei pe pia Beviodialemivn kat pe
T0 GUVSVACHO AVTO TTAPEXETAL IKAVOTIONTIKT HUOXAAA-
on. H popoivn 6tav xopnyeital 6Tov KOVIKAO éxel Kald
QTOTEAEGUATA YIO TNV AVTIHETWTILOT HTTLOV £0G LOXLPOD
TIOVOU, OANG AOYW TWV TTIAPEVEPYELWV TG, OTIWG NPEWUN T,
QVOITVELOTIKT) KATAOTOAT] KL EAXTTOHEVT YAOTPEVTEPL-
KN KVNTIKOTNTO, Xprotporoteitat omavia (Barter 2011).
2TOV HU KAl ToV eTTiL, 1) BoUTOpPavOAn XpnotpoToLeital
YLt TV AV TLHETOTILOT MOV Kal (KPS SLAPKELNG TTOVOU
Kot xopnyeitat kaOe 1-2 dpeg (Gades et al. 2000), eve
OTOV KOVIKAO GUVIOTATAL YLt (TTLO WG HETPLAG EVTIAONG
Kat pikpng didpretag (2-3 wpwv) movo (Barter 2011). H
Xprion ¢ Tpapadoing, mapdlo oL avTr) KUKAOPopEl
TNV EMNVIKT ay0opd, o€ auTd T {wa avTeVOEiKvUTAL.
Ei8ik& otov KOVIKAO, 1) XOpryNnor TN eite amnd 1o oTdpa
eite evoophefing dev €deie Betikd avokynTika amote-
Aéopata (Souza et al. 2008, Egger et al. 2009).

Mpn orepoeldny avripleypuovady pdpuara (MEAD)

To cuxvotepa xpnotponotovpeva MEAD o1ov KOVIKAO
Kot Tt KATotKiSta TpwKTikd efvat ) peho€kapn, n Kappo-
¢aivn kot n kerompodaivn (Barter 2011). tnv KAwIKH
TIp&En XprotpoTtoLeiTaL GLYXVOTEpPA 1] pedoikaun (Bourque
etal. 2010; Wenger 2012). Ztov KOVIKAO HETE TN XOPNYT)-
on HeAOEIKANNG oTTO TO OTOUQ, 1) HEYLOT CUYKEVTPWOT)
010 MAGOHA epdaviletal vapitepa Kot 0 HeTAPOAOHSOG
efvat Tax0TEPOC aITO OTL GTO OKUAO, TOV ETIHL Kol TOV
avBpwto (Turner et al. 2006). Xtov kKOviKAo evEéxeTal
va xpelaotov 86coelg mavw amnd 0,3 mg kg 24h™ yio )
SlaTripnomn NG HEYIOTNG GUYKEVTPWOT)G TNG OTO TAAOHA,
Kat yto péxpt 24 wpeg. H 86on 1,5 mg kgt SC 1) PO eivar
KaA& avekTh péxpt Kat yloo 5 npépeg (Carpenter et al.
2009, Fredholm et al. 2013). H yevon pehiod tng mooipng
peofikdpng kabloTa To pdppako edyevoTo yia T {wa
Kat eivat KatdAAno yia Sloyeiplon Tov TOVoL GTO OTIiTL
(Leach et al. 2009, Wegner 2012). Qot1600, oL a1té T0U
OTOHATOG OOOELG LENOEIKAUNG UTTOPEL VO UV XPKODV YLt
TOV LKAVOTIOLNTIKO £AEeYXO0 TOU TIOVOU HETA aTtd £VOOKOL-
Aok eméppoaon (m.y. woBnkvotepextopn). Tapdti S6oelg
pelo€ikdpng 0,2 mg kg™ éxouv avtipheypovadn Spdor oe
enipug, otn PLPAoypadio avadEpeTal WG amaLTOVVTAL
vYnAoTepeg 8OaelS, €m¢ kat 1-2 mg kg yia tn Stoyeiplon
TOU peteyxelpntikod &hyoug (Roughan et al. 2003).

Tomkn avaroOnoia

H MiSoxkaivn kot n prrovmifaxaivn eivat ta ouvnBéotepa
TOTIKA avaoOnTIKA TToL pItopovv va xopnynbouv tomikd,
pe 8unOnon kot evSoapOpikd. H MiSoxaivn €xel taxeia
évap€n, oM pukpr) Stdpreta Spdong, eve 1 ptouTtifoaka-
vn éxel Ppadeia evapEn, ol peyahvtepn Sidprela Spd-
onG. Ta TomKa avatoBnTIKA CLGTAVETAL VA APALOVOVTAL
oe apatwoelg 1:2 kot 1:4 yia vo amogpevyBei n vriepdoaia.
H tomkr 8tr18n0n o€ Xelpoupytkd 1) pn Tpadpata armotehel
ATt Kot otkovopIkn (éBodo avalynaiag ya Xelpoupytkeg
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is obtained. When morphine is used in rabbits, it
is most effective in managing mild to severe pain,
but it is rarely used due to its side effects, includ-
ing sedation, respiratory depression and reduced
gastrointestinal motility (Barter 2011). In rats and
mice, butorphanol is used to manage mild pain
of short duration and it is administered every 1-2
hours (Gades et al. 2000), whereas in rabbits it is
recommended for mild to moderate pain of short
(2-3 hours) duration (Barter 2011). The use of tram-
adol, although it is widely available in the Greece,
in these animals is contraindicated. Especially in
rabbits its administration either orally or intrave-
nously has failed to show positive analgesic results
(Souza et al. 2008, Egger et al. 2009).

Non-steroidal anti-inflammatory drugs
(NSAIDs)

The most commonly used NSAIDs in rabbits and
domestic rodents are meloxicam, carprofen and
ketoprofen (Barter 2011). In practice, meloxicam
is most commonly used (Bourque et al. 2010;
Wenger 2012). After oral administration in rab-
bits, meloxicam reaches maximum concentrations
in plasma and is metabolised faster than in dogs,
rats and humans (Turner et al. 2006). In rabbits,
doses higher than 0.3 mg kg™ 24h"! may be required
in order to maintain maximum concentrations
in plasma for up to 24 hours. A dose of 1.5 mg
kg SC or PO is well tolerated for up to 5 days
(Carpenter et al. 2009, Fredholm et al. 2013). The
honey taste of oral meloxicam renders this drug
palatable for animals and it is appropriate for pain
management at home (Leach et al. 2009, Wegner
2012). However, oral doses of meloxicam may not
be sufficient for adequate management of pain after
intra-abdominal surgery (e.g. ovariohysterectomy).
Even though meloxicam doses of 0.2 mg kg have
anti-inflammatory properties in rats, it is reported
in the literature that higher doses are necessary, up
to 1-2 mg kg! for the management of postoperative
pain (Roughan et al. 2003).

Topical anaesthesia

Lidocaine and bupivacaine are the most commonly
used local anaesthetics in topical infiltration and
intra-articularly. Lidocaine has a quick onset of
action but short duration, whereas bupivacaine
has a slow onset but longer duration. It is recom-
mended for local anaesthetics to be diluted 1:2 and
1:4 in order to prevent overdose. Local infiltration
of tissues in surgical or non-surgical wounds is a
simple and cheap method of analgesia for surgi-
cal procedures. Adding adrenaline to the solution



enepPaoelg. H mpoobnin adpevarivig oto Stehvpa tng
€yxvong propel vo opateivel Ty Sidpreta Spaong Twv
TorkoVv avaloOntikeov (Wegner 2012, Kluge et al. 2017).

Ieproyixh avalynoia

H emiokAnpidia avoynoia (0,1-0,2 ml kg™) kat o amorhet-
OUOG TOL Hnplaiov Kal LoXlakol VEDPOU £XouV Tteply padel
0710 vOLKd XoLpidio, GTOV ETIHL KAt 0TOV KOVIKAO, YLot ETIEU-
Pdoeig ota omnicBio akpa. Emiong, otov KOviK O Kat Tov
ernipv, n enokAnpidix avaiynaoia xpnotpormnoteital 1660
yior SleyXeLpNTIKT) 600 Kol Yior HETEYXELPNTIKT avaAynoia.
2 TepINTWON TOL ATTAUTE(TOL TIPATETAPEVT AVaAYNia,
topei va tortoBetnOei emorAnpidiog kaBetrpag yior ouvex
1) emavahapBavopevn epdral xopriynon (van den Hoogen
etal. 1981, Malinovsky et al. 1997, Nishiyama 1998, Dollo et
al. 2004, Johnston 2005, Lichtenberger et al. 2007, Wenger
2012, Aguiar et al. 2014).

Eniloyog

SUUTTEPACUATIKA, 0 KOVIKAOG KAl TA KATOKISIA TPWKTIKA
éxouv avnéveg amalTNOELS WG TIPOG TNV 0PN AVTILETOTL-
o1 Toug TepleyXelpnTikA. H épdpoon otn peiwon Tov otpeg
and Ty mpoavalcOnTik KidAag e€€taom, aTov Eeyxo Twv
{OTIKGOV AELTOVPYL®V, 0TIV UITOGTAPLEN TOU KUKAOPOPLKOV
Kat oTn dlayxeiplon Tou peTeyxelpnTKoL TOVoL Bar Snpt-
ovpynoel TIg cuvOnKeg ekeiveg Tov Ba cupParovy otV
ETMITUXN £KBOGT) TOL XELPOVPYLKOV TIEPIOTATIKOD.

YX0yKpovon CUHPEPOVIV

Ot ovyypadeic Snhmvouy ot Sev vTdpyet GVYKpoLON
OUHPEPOVTWV.
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intended for tissue infiltration can prolong the
duration of action of local anaesthetics (Wegner
2012, Kluge et al. 2017).

Regional analgesia

Epidural analgesia (0.1-0.2 mL kg!) and femoral
and sciatic nerve block have been described in
guinea pigs, rats and rabbits, for procedures on the
hind limbs. In rabbits and rats, epidural analgesia
is used for intraoperative as well as postoperative
analgesia. In cases when prolonged analgesia is
required, an epidural catheter can be placed for
continuous or repeated bolus administration
(van den Hoogen et al. 1981, Malinovsky et al.
1997, Nishiyama 1998, Dollo et al. 2004, Johnston
2005, Lichtenberger et al. 2007, Wenger 2012,
Aguiar et al. 2014).

Epilogue

In conclusion, rabbits and domestic rodents have
increased needs regarding correct perioperative
management. Attention to stress reduction as
early as from the preanaesthetic evaluation, to
monitoring of vital functions, to cardiovascular
support and management of postoperative pain
will provide the conditions that can contribute to
the successful outcome of surgical cases.
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Iepidnyn

O 016X0¢ TNG TTAPOVONG HEAETNG NTAV VA EKTIHNOEL KATA
TIOGOV 0L GKOAOL BPOXUKEPAAKMV GUAGDY epdpavifouy Tipo-
SaBeon ya yaotpootsodaykn makwvdpopnon (FOIT) katd
™ Stapketa NG yevikng avaiodnoiag. To cvvdpopo Tov
AVWOTEPOU AVATIVEVGTIKOD TV BPaXUKEGUAIKOV GUAGDV
efvat pae guxv TaBoAoyIKY KATAOTHOT) IOV TTXPOLGL-
alovv oKOAOL e CUYKEKPLHEVEG VATOIKEG AVOUXAIEG
TOL AVWTEPOL AVATIVEVCTIKOV GLOTHHATOG. Etdikdtepa,
oL Bpaxukepalikég UAEG popel va epdpavifouy aTevolg
HUKTHPEG, LITOMAACTIKT Tpaxeia Kat GANeg SevTepoye-
VEIG HETAPONEC OTIWG EKATPOPT] TWV AAPLY LKAV KOLALGY,
TIAEOVALOVTEG OTOUATOPAPLYYIKOUG HAAAKOVG LGTOVG
KAl TAPAALOT) TOL A&pLYYX. AUTEG OL IOLOTEPOTNTEG V-
E&vouv v apvnTikn evéoBwpakikr mieon Kot Ptopovv
va nipodiaécouvy oe I'OIT, omoia pmopei va 0dnyroeL o€
olo0payiTIdn, OTEVKOT TOU OLGOPAYOU KAL ELOPOPNTIKN
Bpoyxomvevpovia. QoT1é00, KaTh TN SidpKeLo TNG YEVIKNG
avaloOnoiag Mool Tap&yovteg OTWS T avatoONTIKE
Gappaka 1} 1 0€on KATAKAONG HITopovV va av€couy Ty
mBavotnta eppdviong IOIT. Ta Sedopéva Ppednray amo
TG Paoetg dedopévav tng EOvikng latpikng BipAoOnikng
twv HILA. (PubMed) kat Mendeley. A€ioloynOnkav Ola
T Srabéotpa dedopéva kat povo dnpoactevpéva apOpa
TIOL TAV GXETIKA (L€ TO OEpa Kot TANPOLGHY T KPLTHpLa
ELOAYWYTNG 0TN HEAETN CLUANEXONKaV Yl aovévor). H mhel-
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Abstract

The aim of this study was to assess whether brach-
ycephalic dogs are more prone to develop gas-
tro-esophageal reflux (GOR) during anaesthesia.
Brachycephalic airway syndrome is a common
pathologic condition that affects dogs with certain
anatomical abnormalities of the upper airway.
Specifically, brachycephalic dogs may present
stenotic nares, hypoplastic trachea and other
secondary changes such as everted laryngeal
saccules, redundant oropharyngeal soft tissue
and laryngeal collapse. These conditions increase
the negative intrathoracic pressure and provoke
GOR, which causes oesophagitis, oesophageal
stenosis and aspiration pneumonia. However,
during anaesthesia, many factors, like anaesthetic
drugs or the patient’s body position, can increase
the likelihood of GOR. Data were retrieved from
the U.S. National Library of Medicine (PubMed)
and the Mendeley databases. All data were eval-
uated and only articles, relevant and meeting the
inclusion criteria, were kept for processing. The
majority of 310 articles was related to GOR during
anaesthesia in companion animals; some of them
took into consideration such an event in dog pop-
ulation, but only two, recently published articles,



ovotnta twv 310 epyaciov avapepotav oe TOIT kotd
Stdpreta TNG yeviknig avatodnoiag ota {Ha cLVTPOPLAC.
Oplopéveg armd auTéG avapEpOnKav 6To Gpatvopevo autod
600V apopd Tov MANOLOUO TV OKUAWY, WOTOGO HOVO
dvo mpoodata Snpoctevpéveg epyacieg teptElaav Tov
urtorAnBuopd Twv PpaxukePpaikodv uAGV. Me Bdon Tig
500 AUTEG HENETEC, OL GKUNOL TWV PPaXUKEPAAK®V GUAGOV
(ovprTepaTkol 1 acLUTTOHATIKO!) Jev €8el€av Heyahv-
tepn nipodiabeon yax FOTT katd tn Sidprela TNG YEVIKNAG
avatoOnoiag CUYKPLTIKG He un PpoaxuKkepalikeg Gpuréc. H
nipodi&Beon yiax TOIT eivat éva Bépa o éxet TpooeAKD-
O€L TO eVOLAPEPOV YLO TTEPALTEP® EPEVVES T TEAeLTA{X
étn. H napovoa ovotnpatikh avévon vrodeikviel 0T,
otV npdén dev vdpxouv apkeTég anodeifels woTe va
TexunplwBel avEnpévn mpodiabeon yix FOIT oe okOAOUG
TV PPaxuKePpaAK®V GUAGV G GUYKPLOT] (e OKDAOUG [N
BpaxuKePpaA KOV GLAGY, KADKOG TILO GTOXEVHEVEG HENETEG
Kat HeYoADTePOG TANBLOUOG (wwv Ba Tipémet va a&lolo-
ynBoovv HaTe va LITOGTNPIEOLY AVTS TO GUUITEPAGHAL.

MeSH keywords: anesthesia, dogs, gastroesophageal reflux

Enotnpovika dedopéva

H yaotpootsopayikr) marvdpopnon (TOIT) amotelei ov-
XVN ETUTAOKT) KATA T1) SIAPKELX AVALOONTIK®V XELPIOHAV,
e€attiag NG peiwong Tou TOVOUL TOV KAT® OLGOPAYLIKOV
opryktipa (KOZ) mov mpokadeital amod ta avaoOntikd
¢appaxa. H mapovaia tov avdpopodviog yaotpiko
TIEPLEXOUEVOU (OEIVO TIEPLEXOUEVO), ) HELYHATOC YATTPLKOD
Kkat SwdexadakTulikol meptexopévou (pn 6€1vo), oTov auAd
TOU 0looPA&yOoU pitopel va 0dnyroet oe coPapr} olcoPpayitt-
O, OTEVWOT TOL OLGOPAYOL KAl ELOPOPNTIKT PPOyyXOTIVEL-
povia (Grimm et al. 2015). Meléteg Trov €ytvay o€ HEIKTO
mANBLOHO oKOAWV LTIO Yevikn) avatoBnoia édet€av dTL N
ovxvétnta epdpdviong g FOIT pmopel va kupaivetat amd
4,8% (Anagnostou et al. 2009) ¢w¢ 55% (Wilson et al. 2005)
avohdywg Tnv nAiia, To péyebog Tou {wou (Anagnostou et
al. 2017), tn Béon KATAKALONG KATA TN OLAPKELQ TNG ETEN-
Baong, Tov TOTo NG enépPaong (Galatos & Raptopoulos
1995) kat ta pdppaxa TOL XopnyRBnKav KATd TNV Tpoa-
valoOntiky aywyn (Galatos & Raptopoulos 1995, Wilson
et al. 2005), v eykatdotaon (Raptopoulos & Galatos
1997) xat 11 Swatpnon (Wilson et al. 2006) tng yevikng
avatoOnoiag. Eivat yvwoto 6tL ot akVAoL Bpayukepaiikev
GUAGV, e€alTiag TOL CUVEPOOU TOV AVWTEPOU AVATIVEVOTL-
KoL cuoTpatog, Seixvouv avénpévn mpodidbeon oe kAN
10U otsodpaytkoL Tprpatog kat FOTT e€attiog Tng évrovng

Canin

considered the brachycephalic sub-population.
According to these two articles, brachycephalic
dogs (symptomatic or not) did not show a higher
tendency to GOR during anaesthesia, in compar-
ison to non-brachycephalic dogs. The prevalence
of GOR in brachycephalic dogs is an issue that
has drawn the attention of research in the last
years. This systematic review suggests that, actu-
ally, there is not enough evidence to support an
increased likelihood of GOR in brachycephalic
dogs compared with non-brachycephalic ones,
since more specifically targeted studies and a
larger population must be examined, in order
to allow such a conclusion.

Background

Gastroesophageal reflux (GOR) is a frequent
complication during anaesthetic procedures, due
to reduction of the lower oesophageal sphincter
(LOS) tone, caused by anaesthetic drugs. The
reflux of gastric content (acid reflux), or a mixture
of gastric and duodenal content (non-acid), into
the lumen of the oesophagus can cause severe
oesophagitis, oesophageal stricture and aspiration
pneumonia (Grimm et al. 2015). Studies conduct-
ed on a mixed population of anaesthetised dogs
reveals that the incidence of GOR may vary from
4.8% (Anagnostou et al. 2009) to 55% (Wilson et
al. 2005) depending on the age, the size of the
animal (Anagnostou et al. 2017), the position
during surgery, the type of surgical procedure
(Galatos & Raptopoulos 1995), and the drugs
used for premedication (Galatos & Raptopoulos
1995, Wilson et al. 2005), induction (Raptopoulos
& Galatos 1997) and maintenance (Wilson et al.
2006) of anaesthesia. It is known that brachyce-
phalic dogs, affected by obstructive respiratory
syndrome, show a high prevalence of hiatal hernia
and GOR, due to the violent inspiratory effort that
induces an abnormally low negative intrathoracic
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TIPOOTIGOELOG Vi ELGTIVOT, TIOL TIPOKOAEL LTTEPPOAIKE XX
HNAT apvnTikn evéoBwpakikr Ttieon Kot Katd cuvémela
HETATOTILON TIPOG ToL EUTTPOG TWV TIETMTIKWY SOUDV 1) TOU
nieptexopévou Toug (Lecoindre & Richard 2004). E€atriag
AUTOV TV HETABOAMY OTO OVATIVEVGTIKO OUOTNHA TWV
Bpaxukepalkmv GpuAGV, eival WdlaiTepa ONUAVTIKO VA
Tekpnplwdel Katd OO LTTdpYEL avEnuévn Tpodiabeon yla
T'OTIT katd tn Stdprela TG yevikng avalobnoiag, wote va
AnpBolv Ta kaTdAAN o pétpor TPOANYNG.

Mé0odot

O1 Paocelg dedopévwv g EBvikng latpikng BipAoOnikng
twv HILA. (PubMed) kat n pdon Sedopévwv Mendeley
XPNotpHomoOnKav wg MNYEG yia T CUGTNHATIKY ova-
okémnon dAwv TwV oxeTikov dnpoctevoewv T'OIT oe
OKOAOUG BpaxuKePAMK®V GUAGV LTTO YeVIKT avaloOn-
ola. o Toug oKOTOUG TNG TTAPOVONG HENETNG OL AKOAOUL-
Beg ppdoeig (Aé€eig-kheldi&) xpnotpomouinkay katd
v avalitnon: gastroesophageal reflux in dogs during
anesthesia, gastroesophageal reflux in brachycephalic
dogs, gastroesophageal reflux and brachycephalic airway
obstructive syndrome, gastroesophageal reflux and upper
airway obstruction in dogs, gastroesophageal reflux in
brachycephalic dogs during anesthesia. E€autiag tng é\-
AEWYNG YV®OONG GUYKEKPLHEVOU AOYLOHIKOU, KpibnKke ama-
paitnto va eheyxBovv Tar armoTeEAECHATA oTTO OAX TOX HEA
¢ opddag. O aplBudg twv dnpoactevoewv mtov Ppednkay
oTL¢ Phoelg dedopévwv Tou avadépOnkay ouvoyiletal oTov
IMivaka 1. Ot peléteg Tov cLpTEPAPONKaY o€ auTh TNV
AVOOKOTINGT €TTPETIE VA TIAN POV OPIOHEVX KPLTAPLA: OPXLKK
0 TANOUOHOG TV CKUAWV ETIPETTE VA AVIKEL O€ PparyUKe-
GANKESG PUNEG, KT OelTepOV €mpeTte va €xel OlepevvnOel
n eppdvion TOIT katd ) Sidpreta yevikng avaioOnoiog. Ot
peréteg ylo TOIT oe meploTaTIKd PpayUKEPAAKOY GUAGDY
rou 8ev uTToPARONKaV Ge yevikn avaloOnaoia amok\eioTnray
aTo TNV MapovoA AVAoKOTINOT).

pressure, and consequently a cranial displacement
of digestive structures or their content (Lecoindre
& Richard 2004). Due to these abnormalities
of the brachycephalic respiratory system, it is
of key importance to detect if there is a higher
predisposition for GOR during anaesthesia and
take appropriate preventing measures.

Methods

The U.S. National Library of Medicine (PubMed)
and the Mendeley databases were employed for
a systematic review of all relevant publications
about GOR, in brachycephalic dogs during an-
aesthesia. For the purposes of this research the
following sentences (keywords) were used: gas-
troesophageal reflux in dogs during anesthesia,
gastroesophageal reflux in brachycephalic dogs,
gastroesophageal reflux and brachycephalic air-
way obstructive syndrome, gastroesophageal
reflux and upper airway obstruction in dogs,
gastroesophageal reflux in brachycephalic dogs
during anesthesia. Due to the lack of specific
software knowledge, it became necessary to check
the results by all the team members. The number
of publications found in the above-mentioned
databases are reported in Table 1. The studies
included in this review had to meet certain cri-
teria: first the included dog population had to
be brachycephalic, and secondly had to be in-
vestigated for GOR under anaesthesia. Studies
on GOR in brachycephalic patients that did not
undergo anaesthesia were excluded from the
present review.

NMivakag 1: Aé€eig-kAed1a mov XpnotpomoiOnkav Kat peréteg mov Bpédnkav otig Bacelg Sedopévwv g EOVIKNAG
latpikig BifAoOnkn¢ Twv H.M.A. (PubMed) kat tn Baon dedopévwv Mendeley.

Aé€eig-khedia anotedéopata oxeTI{OpEVEC pE To Bépa OXETIKEQ

gastroesophageal reflux in dogs during anesthesia Mendeley: 177 Mendeley: 15 2
Pubmed: 32 Pubmed: 20

gastroesophageal reflux in brachycephalic dogs Mendeley: 124 Mendeley: 4 1
Pubmed: 2 Pubmed: 1

gastroesophageal reflux and brachycephalic airway obstructive Mendeley: 77 Mendeley: 1 1

syndrome Pubmed: 1 Pubmed: 0

gastrogastroesophageal reflux and upper airway obstruction in dogs Mendeley: 278 Mendeley: 4 1
Pubmed: 3 Pubmed: 2

gastroesophageal reflux in brachycephalic dogs during anesthesia Mendeley: 17 Mendeley: 5 1
Pubmed: 1 Pubmed: 1
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Gastroesophageal reflux in brachycephalic dogs

Table 1: Keywords used, and articles found through the U.S. National Library of Medicine (PubMed) and Mendeley

databases.
keywords results related to the subject relevant
gastroesophageal reflux in dogs during anesthesia Mendeley: 177 Mendeley: 15 2
Pubmed: 32 Pubmed: 20
gastroesophageal reflux in brachycephalic dogs Mendeley: 124 Mendeley: 4 1
Pubmed: 2 Pubmed: 1
gastroesophageal reflux and brachycephalic airway obstructive syndrome  Mendeley: 77 Mendeley: 1 1
Pubmed: 1 Pubmed: 0
gastrogastroesophageal reflux and upper airway obstruction in dogs Mendeley: 278 Mendeley: 4 1
Pubmed: 3 Pubmed: 2
gastroesophageal reflux in brachycephalic dogs during anesthesia Mendeley: 17 Mendeley: 5 1
Pubmed: 1 Pubmed: 1
4
Amotedéopata Results

Katomv Siepevvnong tng Béong dedopévwv, Ppédnrav
ovvohikd 310 Snpootevpéveg epyaciec. Ot epyaaieg mov
eppaviCovtav dvo popég Kal oL epyacieg mov dev HTay
OXETIKEG apatpednkav kat TEAKA XprotporoliBnkayv povo
Svo &pBpa ov mnpovoav Ta Kptrfpia évtaing (Ewdva 1).
Kot ot dvo epyaaoieg elval TuXALOTOINHEVES KALVIKEG HeNETEG

With the database research, a total number of
310 papers was found. The duplicates and the
papers that were not relevant were removed,
and finally only two articles, that fulfilled the
inclusion criteria, were used (Figure 1). Both
studies are randomized controlled clinical trials

Tovtomoinon

._

Emiloyn

Ewéva 1: Aidypappa porig g
OUOTNHATIKAG QVAOKOTNONG.

_
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pe opdda papTOpwV Kal éxovv dnpoctevtel mpoopata. H
nipwtn dnpootevTnke Tov Iav/Defp 2017 oo Journal of the
American Animal Hospital Association, an6 toug Shaver
etal. katn 8evtepn Tov Iavoudpio tov 2017 610 Veterinary
Anesthesia and Analgesia, and tovg Anagnostou et al.

O otdxog Tn¢ MpWTNG perétng (Shaver et al. 2017) rjrav
1 Otepelivnor TOL CUVEPOHOL TWV PPAXUKEPANIK®V GUAGDV
g mapdayovta podiabeong yiax I'OTT katd 1 didprela
¢ yevikng avalodnoiag. Aloloyovaoe kal GUYKpLVE TNV
ovxvotnTa epdpaviong e TOTIT (6€vou kat facikol mept-
exopévou), t Sidprela kat Tnv ekdniwon tng TOTT oe Svo
opdeg oxvAwv. H Opada 1 (mepiotatikd) amotehovvtoy
amnod 20 okVAoug pe emiPePatwpévo aOVOpopo Ppaxuke-
GOAKOV GUAGV, TTOL TIPOCKOMICTNKAV YL XELPOLPYLKN
QITOKATAGTAOT TOL TaBOA0YIKOU auTOV GUVEPOHOV, OTNY
omoia artodd0nKe «Babpodg PpaxurePaiikod GLVIPOHOL»,
eve 1 Opada 2 (pdptupeg) mepthapPave 20 GKOAOLG N
Bpoxvkepahikig LIRS xwpig pLepikr) artddppadn Tov ave-
TEPOL AVATTVEVGTLKO), e BAOT) TO LOTOPLKO Kotk TNV KALVIKT
e€étaon, Tov voPANBNKaY Ge AANOUL €idOUg TTpOYpapLo-
TIOUEVN XeLpOLPYLKT) emépPaot). Ta KpLTrpla aITOKAELGHOD
mepAdppavay 1o av €ytve Sidvol€n Tov Bdpaka 1) NG
KOWALOKNAG KONOTNTAG Katd T Sidpreta TnG emépPaong,
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Identification

Eligibility

Figure 1: Flowchart diagram of
the systematic review.

and have been published recently. The first one
was published on Jan/Feb 2017 in the Journal
of the American Animal Hospital Association,
by Shaver et al., and the second one on January
2017 in Veterinary Anesthesia and Analgesia, by
Anagnostou et al.

The aim of the first study (Shaver et al. 2017)
was to investigate if brachycephalic airway syn-
drome can predispose to GOR during anaesthesia.
It evaluated and compared the prevalence of GOR
(acidic and basic), the duration and the onset of
GOR in two groups of dogs. Group 1 (cases) was
represented by 20 dogs with confirmed partial
upper airway obstruction, presenting for surgical
correction of this pathologic condition, to which
a “brachycephalic grade” was given, while group 2
(controls) included 20 non-brachycephalic dogs,
with no partial obstruction affecting the upper
airway, based on history and physical examina-
tion, that were undergoing other elective surgery.
Subjects were excluded if the thorax or abdomen
were opened during the operation, if there was
any mast cell tumour (in their history, or cur-



av Bpednke HHOTOKOTTWHA (OTO LOTOPLKO 1) LITAPXOV), oLV
vt pxe ooPapr) opyavikn SuoAettovpyia 1) av TponyrnOnKe
XOPNYNON 0TePOEIS®OV 1] 11 GTEPOELS®V AVTIPAEYHOVWOWY
PAPUAKWV, TIPOKLVNTIKOV 1} paApUEK®WY TIOV TPOTIOTIOL-
ovv to pH touv atopdyov. ONot ot oKOAOL TTOL GUUTTEPL-
APpBnkav otn perétn avth EdaPav To iSlo TuTToTToLNHéVo
avatoBnTiko mpwtokolo pe pdafordpun (0,1 mg kg?),
vdpopopdpovn (0,2 mg kg?) kat atporivn (0,02 mg kg)
IM wg povapKwon, N eyKaTaoTaon Tng avalodnoiog
éytve pe tportopoAn (5-7 mg kg! IV) kat n Statrpnon pe
loodprovpdvio oe 100% 0fuyovo KaTomy SICWARVWONG.
Kataypanrav ta enetcodia TOTIT pe cuvexn éheyyo tou
oloopaylkol pH, katd tn Siépkela TnG yeviknc avaladnoiag,
Héow alobnTrpa Tov TomoBetiBnke kovtd otov KOX. Ta
dedopéva ouykpiBnkay petad Twv opadwy e To Student’s
t test ylx mapapetpikd deSopéva kat pe To Mann-Whitney
U test ylax un napapetpikd dedopéva. Evromiotnke TOTT
otoug 20/40 (50%) okvloug, 12/20 (60%) otnv opdda Twv
neploTaTik®v Kat 8/20 (40%) otnv opdda Twv HapTOPWV.
O&vou mepiexopévouv I'OTIT Bpébnke oe 12/40 okvAovg
(8 Bpaxukepahikots, 4 p&ptupeg), Paotkr [OIT oe 6/40
oKVAOUG (3 Ppaxukepahikovs, 3 p&pTLpEC) Kat 6ELvou
Kot Pactkov meptexopévou [OTT oe 2/40 oxdlovg (1 Bpa-
XUKEPAALKO, 1 pdpTupa). BpéOnie pun onpavrikn diapopd
HeTaD TOL TOGOOTOV TV PPAKUKEPAALIKMY Kol TV OKUAWVY
HopTOpwV TTOV elyary 6E VoL (p=0,32), BaotkoD TtepleXopEVOD
(p=1,0) 1} omrotovdnjrtote eidovg 'OIT (p=0,34). H dikprela
Kkd0e eidovg IOTIT oe oKVAOUG PParXUKEPANKOY GUAGY eixe
OTOTIOTIKWG Ur oNUAvTIKh Slapopd petadd Twv opddwy
TV meploTatikav (Siapecog 47,5 min, evpog 3-195) Ko
TV paptopwv (Stépecog 32,5 min, evpog 5-150) (p=0,18).
H évapén g [OIT napovoiaoe GTATIOTIK®G {) CNHAVTIKT
Stapopd peTald Twv opadwv Twv MePLoTATIKOV (Stdpesog
10 min, evpog 5-125) kat Twv paptpwv (Siapecog 12,5
min, epog 5-125) (p=0,6). Ot ovyypageic Stevkptvifouv
o1, pe Paon post-hoc avévon woxbog, anatreitot Setyplo
TOVAG&YLOTOV 97 OKOAWV Yo vor aviyvevBei Stapopd peta€d
TWV OUAOWV TV TIEPIOTATIKMV Kol TV HApTUpWV pe Kabe
eidovg I'OIT.

H 8evtepn perétn (Anagnostou etal. 2017) adpopotoe
otn oUyKpton ¢ ovxvotntag g TOTT petald peyalo-
OWHWV GLAGY OKOAwWV e Pabl Bopaka Kot HIKPOCOHKVY
PUAGV pe Papeloeldn Bwpaka, 6TIwG eival ol Ppayukeda-
Aiég pUAEG. Ot oKVAOL OAWV TV GUAGY ToTIOOETHONKAY
O€ OTEPVIKN KATAKALON Yl eMEUPacn 0T oToVOLALKN
oTNAN LT6 Yevikn avaioBnoia. O cuvolikog aplBudg
oKOAWV TI0VL e€eTAoTNKAV HTAV 45, Atd ToLG oToiovg 26
ATy peyadoowung puing pe Padtd Bopaka kot 19 froav
HIKpOOoWUNGS GUANG e Papeloetdn) Bwpaxa. TorroBetriBnke
aloOnTAPAg HETPNONG GTOV OLCOPAYO OOTE V& arviyvevBel
miBavr) FOIT kat va eNéyxetat o pH tou mepiexopévou mov
mohtvdpopel. To avalobntiko mpwtdkorlo mephdpPave
TV evOOpUIK Xoprynorn aketulompopadivng kat mebidivng
G TIpoavalaBnTIKY aywyr, vatplovxo Belomevtovn ylo

Gastroesophageal reflux in brachycephalic dogs

rently), if there was evidence of substantial organ
dysfunction, or if the dog was receiving steroidal
or non-steroidal anti-inflammatory, prokinetic or
gastric pH modifying drugs. All dogs included
in this study received a standardized anaesthetic
protocol of midazolam (0.1 mg kg*), hydromor-
phone (0.2 mg kg!) and atropine (0.02 mg kg™)
IM as premedication, induction with propofol
(5-7 mg kg! IV) and maintenance of anaesthesia
with isoflurane in 100% oxygen following intu-
bation. GOR was documented by continuous
monitoring of the oesophageal pH during an-
aesthesia, through a probe positioned close to
the LOS. Data were compared between groups
with a Student’s t test for parametric data and
with a Mann-Whitney U test for non-parametric
data. GOR was detected in 20/40 (50%) of dogs,
12/20 (60%) of cases and 8/20 (40%) of control
dogs. Acidic GOR was found in 12/40 dogs (8
brachycephalic, 4 control), basic GOR in 6/40
dogs (3 brachycephalic, 3 control) and both acidic
and basic GOR in 2/40 dogs (1 brachycephalic,
1 control). Non-significant differences between
the percentage of brachycephalic and control
dogs that had acidic (p=0.32), basic (p=1.0), or
any GOR (p=0.34) were observed. The duration
of any kind of GOR in brachycephalic dogs was
non-significantly different between the case
(median 47.5 min, range 3-195) and control
groups (median 32.5 min, range 5-150) (p=0.18).
The onset of GOR was non-significantly different
between case (median 10 min, range 5-125) and
control groups (median 12.5 min, range 5-125)
(p=0.6). The authors specify that, based on a
post-hoc power analysis, a sample of at least 97
dogs is required to detect a difference between
case and control groups with any kind of GOR.

The second study (Anagnostou et al. 2017)
was about the comparison of the GOR frequency
between large-sized, deep chested dogs and small-
sized, barrel chested ones, like brachycephalic
dogs. All of them were in sternal recumbency
for a spinal surgery and under anaesthesia. The
total number of tested dogs was 45, from which
26 were large-sized, deep chested and 19 were
small-sized, barrel chested. A probe was insert-
ed into the oesophagus in order to detect the
potential GOR and to monitor the pH of the
refluxate. Anaesthetic protocol included intra-
muscular administration of acepromazine and
pethidine as premedication, sodium thiopen-
tal for induction and halothane in oxygen for
maintenance of anaesthesia. The results showed
that there was a significantly higher incidence of
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[aotpoolco®ayikr MaAVEPOUNGN G BPAXUKEPANIKES PUAEC

Vv eloarywyr) Kot akoBavio og o€uyovo yia tn Siatripnon
¢ avatoOnoiag. Ta amotedéopata édeifav otL vpLe
onpoavTIKG vYPNAGTEPN ouxvoTnTa [OIT (p=0,032) o€ oKL-
Aoug peyaroowpwv puAGY pe Bab Bopaxa. Kavévag oo
TOUG OKOAOUG HIKPOOWH®V PUAGV (e Papeloetdr) Bwpaxa,
oe avtifeon pe 6 OKOAOUVG HeYaAOOWHWY GUAGV pe PaBD
Bopaka eppavicay TOIT pia wpor HETE TNV EYKATAOTAOT
¢ avaiodnoiag. Ol cuyypadeic TOVIoAV OTL 0L OKUAOL
Bpaxukedahikng puANG epdpavilovtal oe peydho aplOuod
0TV opada TwV HIKPOoWHeV oKUA®Y He Papeloeldn Ow-
POIKOL KOl KAVEVOLG &TTO AUTOVG TOUG GKUAOUG Sev epdavioe
['OIT oe avtr) T perétn. To yeyovdg avtd amotehei évelln
OTL ot oKVAOL BpaLKePaAIKOV LAWY dev TTapovatdlouvy
peyoavtepn ipodiaBeon yioa TOTT ovykpirikd pe okOAOLG
ANV LAGY, KaBOG avTéd Bor av€ave TN oLUXVOTNTA Ep-
¢aviong tng I'OTIL

ZvtAtnon

Me Paon kat 1ig Vo peléteg, n [OIT eivat pia kowvn To-
BoloyiKn KatdoToon 6TO OKUAO KATA T1) SIEPKELX YEVIKNG
avaloOnoiag Kot gaivetal OTL ot PPayUKeEPAAIKES UAEG dev
eppavifouv peyohvtepn mpodiaBeon yio [OTT ouykpLTiké pe
TIG N PpaxUKePaAIKEG PUAEG. QOTOCO, GTNV TIPWTN HeNE-
), 6nwg amodeiytnke anod v post-hoc avélvon woxvog,
10 péyeog delypatog mov ouprepAndpOnke frav pkpo,
eve éva delypa Tovhdxtotov 97 (wwv Ba fTav anapaitnto
MOTE VA TEKHNPLOGEL Slopopd peTad OKOUAWV pe cOVEpopo
Bpaxukepalikav GUAGY Kot GKOAWY HapTOpwV. Emmiéov, n
HeAETN avTr) Oev AapBavet uTtoYn T B€om KaTdKALoNG TOV
acBevolg Katd T SIpKELX TNG XELPOVPYLIKHG ETTEUPAOTC,
0L prtopei va mai€el onpavtiko poro. H devtepn pelétn dev
SlapopoTtoLel TOUG TKOAOUG TV PPaXUKEPANIKOV GPUAGV
L€ CUUTTTWHATO ATIO TO AVAOTEPO KVATIVELOTIKO OVOTNHX
QTI6 TOUG ACVUTITOUATIKOUG KAL CUYKPLVEL TN CLXVOTN T
eppaviong g [OTIT povo oe otepvikn KatakAlon. Evag
QKON TIEPLOPLOHOG TNG HEAETNG ALTHG eival OTL 1) Stdp-
KelX TNG Yevikng avaloOnaoiog frav Stapopetikn petald
TV 000 OpAdWV TTOL eEETATTNKAY, WGTOCO GUHPWVA L€
ToUG ovYYypadeic, avtd Sdev amotelel TapayovTa o Ba
HTTOPOUOE VA EMNPEACEL TAL ATOTENECHATA TNG UENETNG,
kabwg I'OIT eppavioTnKe vTOE TNG TPHOTNE WPUS ATTO TNV
eyKatdoTaom TG avactnoiag.

Yvunepaopata

Etvat yevikd amodextd 611 n TOIT epdpaviletar ovxvd
010 oKVAO KaTé TN dtdpKketar yevikng avatodnoiog. Evag
HEYAAOG aptBudg amd mapdyovteg mailouvy onpavTiKo
poho oV epPpaviomn TG TatdoAOYLIKHG AUTHG KATAGTAONG,
OTwG N NALKi TOL TTEPLOTATIKOY, 1) B€0N KATAKALONG KATA
T SdpKeta TG emMEUPAONG, TO €80 TNG XELPOLPYIKNAG
emépuPaong, To avalodnTikd TpwTOKoANo Kat 1 didprela
¢ avatodnoiag. E€akolovBei va pnv €xel amooadpnvi-
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GOR (p=0.032) in large-sized, deep chested dogs.
None of the small-sized, barrel chested dogs, in
contrast to 6 large-sized, deep chested developed
GOR, one hour after induction of anaesthesia.
The authors pointed out that brachycephalic dogs
are over-represented in the group of small-sized,
barrel chested dogs and none of these dogs pre-
sented GOR in this study. This is indicative of the
fact that brachycephalic dogs are not more prone
to GOR than other dogs, since this would have
increased the incidence of GOR in these dogs.

Discussion

According to both studies, GOR is a common
pathologic condition in dogs during anaesthesia
and it seems that brachycephalic breeds are not
more prone to GOR than non-brachycephalic.
However, in the first study, as demonstrated by
a post-hoc power analysis, the sample size tak-
en into consideration was small, while a sam-
ple of at least 97 animals would be necessary
in order to affirm the difference between dogs
with brachycephalic airway syndrome and con-
trol ones. Additionally, this study does not take
into consideration the position of the patient
during the surgical procedure, which can play
an important role. The second study does not
differentiate symptomatic brachycephalic dogs
from non-symptomatic and compares only the
incidence of GOR in sternal recumbency. Another
limitation of this study is that the duration of
anaesthesia was different between the two groups
examined but, according to the authors, this is
not a factor that could influence the results of
the study, since GOR developed within the first
hour of anaesthesia.

Conclusions

It is accepted that GOR frequently occurs dogs
during anaesthesia. A lot of factors play an im-
portant role in the development of this pathologic
condition, such as the age of the patient, the po-
sition during surgery, the surgical procedure, the
anaesthetic protocol and the duration of anaesthe-
sia. It is still not clear if the particular conforma-
tion of the respiratory system of brachycephalic
dogs can represent a predisposing factor to GOR.
During the last years the prevalence of GOR in
brachycephalic breeds is a subject of research,
but the bibliography relative to this subject is
still poor. According to these two recent stud-
ies (Shaver et al. 2017, Anagnostou et al. 2017),



oTel oV oL VATOIKEG LOLATEPOTNTEG TOV AVUTTVEVGTIKOD
OLOTHHATOG TV PPaXUKEPUAIK®Y PLAGY UITOPODV Vot
nipodtabécovy oe TOIT. Katd mn didpketa Twv TeAevtaiwy
eTOV N ouxvoTnTa epdvions Tng FOTT oe Ppayukepatikég
GUAEG OKUAWV oITOTENEL AVTIKEINEVO €pEVVAG, WOTOTO 1)
oxetikr BipAoypadio yia To Oépar autd eivat eddylotn. Me
Pdon Tig Svo mpdopateg avTég pLehéTeg (Shaver et al. 2017,
Anagnostou et al. 2017), ot okOM oL BpoyuKepaAK@V GUAGY
dev gppavifovv peyalvtepn ovxvotnta podikdeong yla
T'OTT katd tn didpketa TG Yevikng avalobnoiag, wotdoo
TIEPALTEP® TILO OTOXEVHEVEG HENETEG EfVaLL OTTAPAITN TES YLt
o TeKHUNplwpéva amoteléopata. Ot emdpeveg Heléteg
Ba mpémel va e€etdoouvv peyadiTepo TANOLOHO OKOAWY,
vor OUHTTEPIAGBOLY Kot AANeG BETELG KATAKALONG KT T
SlapKelo TOV XELPOLPYIK®YV eTeUPAoe®V 1} AANOLG TIop&-
YOVTEG TIOU UTTOPEL VXX ETTNPERCOLY TO ATTOTEAETHA, KoL VA
SlapopoTIo|couY TOLG CUUTTTWHATIKOUG GKUAOUG PparyUKe-
GOALKNG GUANG pe TVUVEPOHO TOL AVHTEPOL AVOATTVEVOTIKOD
(pe peplkn) IO Ppan TOL AVWOTEPOL AVATIVELGTIKOV) oTTO
TOUG ACUUITTWHATIKOVG,

2X0yKpovon cupPePOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLHPEPOVTOV.

Gastroesophageal reflux in brachycephalic dogs

brachycephalic dogs are not more predisposed
to GOR during anaesthesia, but additional and
more targeted studies are required for conclusive
results. Newer studies should examine a larger
population, take into consideration other body
positions during surgery, or other impact factors,
and differentiate symptomatic brachycephalic
dogs (affected by partial upper airway obstruc-
tion) from asymptomatic ones.
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YY2THMATIKH ANAXKOMHXH - ATIOAOTHMENH

H emidpaon tng de§pederopudivng oe cuvdvacuo e
BoutopPpavoln oTo Kapdayyelako Kal TO AVATIVEVGTIKO

OUOTIHA OTN YATK
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The effect of dexmedetomidine combined with butorphanol
on cardiovascular and respiratory system in cats

Konstantinos Varkoulis DVM, Kiriaki Pavlidou DVM, PhD, Ioannis Savvas DVM, PhD

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

Iepidnyn

O ouvduaopog a2-adpevepYIK®V AYWVIOTOV HE OTILOELON
TIAPEXEL EMTOPKT) NPEUNOT Kal avakynaoion oTnV KAWVIKT
1ipa&n. TToAD xapnAdTepeg 8OTELG EVOG 02-0ywVIOTH UITOpEL
Vo TIETOXOLV AUTA T ATIOTEAETHATH OTAV GUVOLACTOVY
pe omoetdn), e€attiog TNnG ovvepyikng dpdong Twv dvo
pappakwyv. Ato 660 yvwpilovv ot cuyypadeic, avtr ei-
Vot n TPOTN CLOTNHATIKY vaoKOTNoT TToL aflohoyei
T KapSLoavaTVeVoTIKG amoTedéopata TG Oefuedeto-
pdivng oe cuvdvaopd pe PovtopPpavorn otn yata. Ot
ovyypageic dtepebvnoav Tn oxetikn PipAoypadia oto
PubMed, to Google Scholar kat To Scopus xpnotpomnoLn-
vtag Aé€elg-KAedLA. O ATTOKAELTHOC [U1) OXETIKOV HEAETAOV
WG TPo¢ To O¢pa vTtd Stepevvnon 0drynoe o€ 9 GUHPATEG
TepANYELS Yl KpLTIKN alohdynon. Mehéteg oL omoieg Sev
adlohoyovoav dvo 1) TePLOGOTEPEG KAPSLOAVATIVEVGTIKEG
TIOPAUETPOVG, ATTOKAEIGTNKAV ATTO TN OUOTNHATIKY) AVA-
oKOTIN O™, pe arotéleapa Vo dpBpa TEAKE v oupTtEpL-
An¢Bovv otV avdédvorn. Ot §vo peréteg aloloynOnkav
yia pepoAnyia pe Baon ocvykekpipéva kpiripla. Eidkote-
pa, éytve avaivon g dnpovpyiag Tuxaiog akolovdiag,
KaO®G Kot Tou oxXedlacpol TNG HENETNG OXETIKA He TNV
TUPAT SOKIHT TWV CUHHETEXOVTOV KAL TNV AVTIKELHEVIKT
ekTipnon Tov anoteréopatos. Kat ta §vo dpBpa éxouv
KatnyoplomounOei wg pétplag/ioxvpng mototntag. EE ma-
payovTeg TavtoTotnOnkav 6Tt ennpedotnKay pe Pdon
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Abstract

The combination of a2-adrenergic agonists with
opioids provides good sedation and analgesia in
clinical practice. Much lower doses of an a2-ago-
nist may attain these effects when combined with
opioids, because of the synergistic actions of the
two agents. To our knowledge, this is the first
systematic review, which evaluates the cardiores-
piratory effects of dexmedetomidine combined
with butorphanol in cats. The authors searched
for relevant literature in PubMed, Google Scholar
and Scopus using keywords. The exclusion of
non-relevant studies to the topic under inves-
tigation lead to 9 eligible abstracts for critical
evaluation. Studies, which did not evaluate two
or more cardiorespiratory parameters, were ex-
cluded from the systematic review, resulting in
two articles finally being included for analysis.
The two studies were assessed for bias based
on specific aspects. Specifically, the random se-
quence generation as well as the study design in
regard to blindness of participants and objective
outcome evaluation, were analysed. Both articles
were categorized as of moderate/strong quality.
Six factors were identified as influenced by this
drug combination. These factors were: heart rate,



Spdon tov cLVSLAGUOD AVTWY TV papHEKwY. Ot TTapd-
YOVTEG auTol NTAV: KApSIAKT) GUXVOTNTA, KVATTVEVGTIKY
OoUXVOTNTA, ApTNPLOKT| TIEET) TOL aiaTOG, KOPETHAG TNG
atpoopaipivng ae o€vyovo (SpO,), xpovog avamApwong
TV TPLXoeldov Kat Xpopa PAevvoyovmy. Ot meploplopol
NG HEAETNG auTAG TTephapPavouy To pKpd péyeBog Tou
Selypatog Twv dpBpwv mov cupmepAfPpOnKay Kat Tnv
advvapia va StepevvnBei dnpootevpévn PipAoypadia
oe YAwooeg mépa TG Ayyhikric. Oleg ol emepPaoelg oTig
HENETEG aLTEG TTAV [N XELPOLPYIKEG. O cuvdLATHOG Sek-
pedeTopudivng pe fouTopPavorn eixe wG ATOTENEGUA TNV
eNATTOON TNG KAPSIAKHG CUXVOTNTOG KAL TNG APTNPLUKNAG
iieong. H avammveuotikr) cuxvotnTta Letowbnke onpaviikd
oe pior HENETN), AAAG TTAPEUELVE TIAPOUOLA [LE TN HETPNOT
TPV TNV XOPHYNon TV GapHdKkwy oTtnv aAAn. O pécog
KOpeOHOG TNG atpoodatpivig Sev Stépepe oNHAVTIKE aITd
TN HETPNOT) TOL TIPLV TN XOPHYNOT. ATIUTOUVTAL TIEPALTEP®
HENETEG OO TE VA KATAAREOVLE OE AOPANT) GUUTTEPETHATOL.

MeSH keywords: butorphanol, cats, dexmedetomidine

Ewoaywyn

OL a2-adpevepyLKol aywVIOTEG XPTOLLOTIOLOVVTAL GUXVE
Yl NpEUNGCT oTNV LaTpikn ¢ yatag. Iapéxouvv Pabid
npépnon, avoynoia kabaog kat pvoxdaon. Eva and ta
BACIKE TINEOVEKTIHATA TWV GpAPUAK®WY AUTOV gival N
avTioTpodn TG Opaong Toug aTtd eLSIKOVG AVIAYWVIOTEG
(X atuTaeCOAN). QQOTOGO, EXOULV OTHAVTIKEG TIXPEVEPYELEG
OTIOG HelwEV KapSiakr) ouxvoTnTa Kart KopStakr Toipoxr,
avnpévn TEpLPEPLKT AV TIOTAOT), AVATTVEVGTIKN KATAOTOAT
Kat épeto (Sinclair 2003).

H Boutoppavorn eivat éva ouvBetio omioeldég, (e
K-ayovioTh Kal p-avtaywviotr dpdon (Commiskey et al.
2005). KaBwg dev mephapPdvertat petadd Tov eENeyXOpHeVwy
OULOLWV, CUXVA TIPOTLUAETAL OO TTLO LOXVPE TTHpAY YA TV
omtoedwv, e€attiog eVKoANG pdoPaocng oe avtr). Katdmy
eVSOUIKTG XOp1YNoNg o€ YATeg, 0 0udO¢ TOL TTOVOL 0TN
BeppdtnTa petdvetal Kot akohovBei piar ovvToung Stap-
Kewag avokyntikn dpdomn mov motkidel oe oV (Lascelles
& Robertson 2004, Johnson et al. 2007). O cuvSvacpog
Oeuedetoudivng pe Povtopdpavorn mapéxel mo Pabik
NPEUNCT KaL TILO €VTOVI HUOXAAXGN, VR avTiBeta povn Tng
n Oe€pedetopdivn éxet TaxOTepn Evapln TNG KATAKALONG
oe yateg netpapatdlowa (Selmi et al. 2003).

Me v mapoloa GUOTNHATIKT VAGKOTINOT OTOXED-
OULE OTNV EKTIHNOT) TWV ATOJEIKTIK®V OTOLXEIWV TTOV €ivall
SaBéoipa yia tn §pdon tng Sefpedetopudivng oe cuvdva-
opo pe Poutopdhavoln wg mpog to Kapdlayyetakd Kot To
AVOTIVELOTIKO 0T YATA. AT 000 yvwpiloupe autr eivatn

Dexmedetomidine with butorphanol in cats

respiratory rate, arterial blood pressure, oxygen
saturation (SpO,), capillary refill time and colour
of mucous membranes. The limitations of this
study are the small sample size of the includ-
ed articles and the inability to search published
literature in languages other than English. All
procedures in these studies were non-surgical.
The combination of dexmedetomidine with bu-
torphanol resulted in a decrease of heart rate and
blood pressure. The respiratory rate was reduced
significantly in one study but remained similar
to the baseline in the other. Mean SpO, did not
differ significantly from baseline. Further studies
are required in order to draw safe conclusions.

Introduction

a2-Adrenergic agonists are commonly used
for sedation in feline medicine. They provide
profound sedation, analgesia as well as muscle
relaxation. One of the major advantages of these
agents is the reversal of their effects by selective
antagonists (e.g. atipamezole). Nonetheless, they
have significant side effects like decreased heart
rate and cardiac output, increased peripheral
vascular resistance, respiratory depression and
vomiting (Sinclair 2003).

Butorphanol is a synthetic opioid, with k-ag-
onistic and p-antagonistic effects (Commiskey
et al. 2005). Being not listed among controlled
substances, it is often preferred over more potent
opioid derivatives, due to ease of access. After
intramuscular administration in cats, the thermal
nociceptive threshold is decreased and a brief
variable analgesic effect is produced (Lascelles &
Robertson 2004, Johnson et al. 2007). The com-
bination of dexmedetomidine with butorphanol
provides a deeper sedation and greater muscle
relaxation, whereas dexmedetomidine alone has a
more rapid onset of recumbency in experimental
cats (Selmi et al. 2003).

With this systematic review we aimed to as-
sess the current evidence on cardiovascular and
respiratory effects of dexmedetomidine combined
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TIPWTN CUCTNUATIKY AVOOKOTINOT TToL va aflohoyel T Spd-
OT) TOL OLYKEKPLHEVOL GUVOLAGHOD GAPHAKWY 0T YATA.

YAwkd kat pébodot

Katd v avalitnon g BipAoypadiag xpnotpomotn-
Onkav ta PubMed, Scopus kat Google scholar amd tnv
1 Iavovapiov 1980 éwg Tig 20 Aekepppiov Tov 2019, oe
EMIOTNHOVIKEG ONUOCLEVTELG e TIATIPEG Kelpevo aTa ay-
YA, Ot dpot avalntnong mouv xpnotpomofnkay oTnv
TIapOLCO AVUOKOTINON TIEPAGpPavay Ta e€1G: a2-agonists,
dexmedetomidine OR opioids, butorphanol OR cuvdva-
opog dexmedetomidine with butorphanol, cardiovascular
effects of dexmedetomidine with butorphanol, respiratory
effects of dexmedetomidine with butorphanol, cats.

Ol emloyég Twv dnpooteboewy ecTiacav 6To GuUVEL-
aopo de€pedetoptdivng pe Poutopdavoln amokieiovTag
GAlovg a2-aywviotég i) omioeldny. Emumpdobeta, povo
KopOLloavaTmveLOTIKEG TIAPAUETPOL HEAETHONKAY Xwpig
va TieptAapBavetal npéunon 1 alkeg Spacelg avTol TOU
ouvdvacopol pappakwyv. Evvéa dpBpa e A peg Keipe-
vo aflohoynOnkav amd dvo kpitég avelapTnTa, Xpnot-
HOTIOLOVTAG KPLTAPLA ATTOKAEIGHOV. ATIOTENETHATA TIOV
Stapwvovoav petad Twv Kpitwv oulnthOnkav pe tov
emiPAénovta epevvnTh NG opddag. H Pabpoldynon Po-
oloTnke 010 oXedIod TNG KaOe LENETNG KoL TNV avaAvon
TV dedopévwy Kat KaTnyoptomolOnke wg pTwxr, HETPLY,
1 oxvpn. H enefepyacia tov dedopévwv akohovbnoe
ePpOoOV oLHPWVABNKAV KpLTH LA, pe PAoT) eldIKO AOYIOULKO
(Review Manager 5.3, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration) dote va ektipnei o
oXedloopdg TV HeAeTAV, 1) cLAOYN TwV dedopévwy Kal
n pébodog avéhvong, Ta amoteréopata Kat r culnTnon.

Amotedéopata

Amé Tig evvéa peléteg ou emAéxOnKav, pdvo §vo minpov-
oav Ta KpLtipla EvTagng A pwg, eVe oL UTTONOLTTEG TG Oev
froav Olaitepo oXeTIKEG pe To Bépa TG epyaciog (Eikova
1). AnokAeioTnKav o1to T peAétn SnpoaoteVoelg Tov Oev
niepAappavay 1) 8ev avéAva TTapap€Tpoug ToL Kapdoava-
TIVeLoTIKOV (n=4) Kat eV XpNoLHOTTOLOV0AY KTTOKAELTIKA
TOLG TTaPaTTdvVw GLVSLAGHOVG Pappakwy (n=3). Eidikdtepa,
oL e€ng pehéteg mov amokAeiotnkav «Sedative, hematologic
and haemostatic effects of dexmedetomidine-butorphanol
alone or in combination with ketamine in cats» (Volpato
etal. 2015), «The effect of butorphanol on the incidence of
dexmedetomidine-induced emesis in cats» (Papastefanou
et al. 2015), «Comparison of intramuscular butorphanol
and buprenorphine combined with dexmedetomidine for
sedation in cats» (Bhalla et al. 2018) kait «Comparison of two
intramuscular sedation protocols on sedation, recovery and
ease of venepuncture for cats undergoing blood donation»
(Reader et al. 2019), dev mapeiyav emapkeig kKapdloavarveu-
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with butorphanol in cats. To our knowledge this
is the first systematic review evaluating the effects
of this particular combination of drugs in cats.

Materials and methods

The literature search used PubMed, Scopus and
Google scholar from 1 January 1980 to 20 De-
cember 2019, in English full-text scientific pub-
lications. The search terms used in this review
were: a2-agonists, dexmedetomidine OR opioids,
butorphanol OR combination of dexmedetomi-
dine with butorphanol, cardiovascular effects of
dexmedetomidine with butorphanol, respiratory
effects of dexmedetomidine with butorphanol,
cats.

The study selection was focused on the com-
bination of dexmedetomidine with butorphanol
excluding any other a2-agonists or opioids. In
addition, only cardiorespiratory parameters were
studied without including sedation or any other
effects of these drugs combined. Nine full-text
articles were evaluated by two reviewers inde-
pendently, using exclusion criteria. Discordant
results among the two reviewers were discussed
with the senior researcher in the team. The rating
was related to study design and data analysis and
categorised as poor, moderate, or strong. Data
were processed after agreed criteria developed,
utilizing a computer programme (Review Man-
ager 5.3, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration) to assess
study design, data collection and analysis method,
results and discussion.

Results

Out of the nine studies selected, only two were
fully in agreement with the criteria, while the oth-
er seven were not strongly connected to the topic
(Figure 1). Studies that did not present or analyse
any cardiorespiratory parameters (n=4) and did
not strictly use the above combination of drugs
(n=3) were excluded. Specifically, for the studies
excluded “Sedative, hematologic and haemostatic
effects of dexmedetomidine-butorphanol alone or
in combination with ketamine in cats” (Volpato
et al. 2015), “The effect of butorphanol on the
incidence of dexmedetomidine-induced emesis
in cats” (Papastefanou et al. 2015), “Comparison
of intramuscular butorphanol and buprenorphine
combined with dexmedetomidine for sedation
in cats” (Bhalla et al. 2018) and “Comparison
of two intramuscular sedation protocols on se-



ApBpa pie A peg Kelpievo mou
EKTIUNBNKaV
(n=9)

Dexmedetomidine with butorphanol in cats

Y

Mehéteg mou amokAeiotnKav (n=7)

Kottrjpla amokAelopoU: xpnotuomnotr-
Bnkav AMa edpuaka e To 6uvOUAoHO
Se€pedetopdivng kat Boutopeavorng

Kottrpla amokAelopou: xwpic kapdioa-
VATIVEUOTIKEG TAPAUETPOUG (N=4)

(n=3)

+ Adamietal. 2016
* Khenissi et al. 2017

+ Lascelles & Robertson 2004

+ Volpato et al. 2015
Papastefanou et al. 2015
Bhalla et al. 2018
Reader et al. 2019

\/

Mehétec iou oupmepAfPBnkav

+ Selmi et al. 2003
(n=2) * Nagore et al. 2013

Eikdva 1. Aldypappa porg Twv HEAETWY TTOU ATTOKAEITTNKAV Kal CUUTTEPIAPONKAV.

OTIKEG TIAPAUETPOLG YL TO GTOXO TNG TAPOVCAG HEAETNG.
Emumhéov, ot peléteg «Use of thermal threshold response
to evaluate the antinociceptive effects of butorphanol in
cats» (Lascelles & Robertson 2004), «Combinations of
dexmedetomidine and alfaxalone with butorphanol in
cats: application of an innovative stepwise optimisation
method to identify optimal clinical doses for intramuscular
anaesthesia» (Adami et al. 2016) kat «Comparison of
intramuscular alfaxalone and ketamine combined with
dexmedetomidine and butorphanol for castration in cats»
(Khenissi et al. 2017) Sev xprolLOTT0INCUV ATTOKAELOTIKA TO
ovvovaopd de€pedetopidivng e PovtopPpavorn. Tehikd,
OTNV GUOTNHATIKY LG avaoKdTnon O00 HENETEG CUpTTE-
PAPONKaV: pio TuXaLOTIOMN HEVT) SLAOTAVPOVHEVT) HENETN
110V TTPOGdLdPLle TNV NPEUIOTIKN KAl KAPSLOOVATIVEVOTIKT
dpdion g Se€pedeToptdivng HOVNG 1) Kot o€ GUVELAGHO [Le
Poutoppavorn f ketapivn otig yateg (Selmi et al. 2003)
KOl [ TIPOOTITIKT, TUXOULOTIOINHEVT), TUPAN HENETN TTOUL
EKTLHOVOE T KAVIKG amtoTeléopata T Sefuedetopudivng
HoOvNG 1) Kat oe cuvOvaopd pe TTeBdivn 1) PovTopPavorn,
otig yateg (Nagore et al. 2013).
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dation, recovery and ease of venepuncture for
cats undergoing blood donation” (Reader et al.
2019) did not provide sufficient cardiorespiratory
parameters for the purpose of this study. Fur-
thermore, the studies “Use of thermal threshold
response to evaluate the antinociceptive effects
of butorphanol in cats” (Lascelles & Robertson
2004), “Combinations of dexmedetomidine and
alfaxalone with butorphanol in cats: application
of an innovative stepwise optimisation method to
identify optimal clinical doses for intramuscular
anaesthesia” (Adami et al. 2016) and “Comparison
of intramuscular alfaxalone and ketamine com-
bined with dexmedetomidine and butorphanol for
castration in cats” (Khenissi et al. 2017) did not
strictly use the combination of dexmedetomidine
with butorphanol. Eventually, in our systematic
review two studies were included: a randomized
crossover study that determined the sedative and
cardiorespiratory effects of dexmedetomidine
alone and in combination with butorphanol or
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Full-text articles assessed

Y

Studies excluded

(n=9) (n=7)
Y Y
Exclusion criteria: other drugs used with Exclusion criteria: no cardiorespiratory
dexmedetomidine and butorphanol parameters (n=4)
combination
(n=3)
Y Y
+ Lascelles & Robertson 2004 + Volpato et al. 2015
+ Adamietal. 2016 + Papastefanou et al. 2015
+ Khenissi et al. 2017 * Bhallaetal 2018
* Readeretal. 2019
\/
Studies included _ + Selmi et al. 2003
(n=2) - * Nagore et al. 2013

Eikova 1. Flow diagram of excluded and included studies.

21n pehétn «Evaluation of the sedative and cardiorespi-
ratory effects of dexmedetomidine, dexmedetomidine-bu-
torphanol, and dexmedetomidine-ketamine in cats» (Selmi
et al. 2003), cvprepAnPBnKav €L evihikeg y&TeG KOG
BpaxdTpixng GuANG, péong nitkiog 3 (+0,2) eT6V Kat p€cou
owpatkov Papoug 3,06 (£0,24) kg. Ot mapdpetpot tng
KAviKnG e€€taong aflohoynBnkay mpv (apxtkr| Tipr) Kat
HETA TN XOPNYNOT) TWV GapUAKWY. ZTIG YATES XOpn YN OnKe
Se€uedetopdivn (10 pg kg, eviopvikd-IM), Se€uedetopt-
Sivn (10 pg kg, IM) xat fovtopdpavorn (0,2 mg kg IM),
Se€uedetopdivn (10 pg kg?, IM) kat ketapivn (5 mg kg
IM). H emtthoyn Tov ¢appdKmy EyLve e TUXALOTIOMON Kal
TO Xpoviko SikoTnpa ov pecoA&Pnoe petad Stapope-
TIKOV Ay®Y®OV NTay HEYOADTEPO TNG Hiag efdopadag. Ot
TIAPAHETPOL TNG NPEUNONG TTIOL pHeAeTONKaAY TiepAapBavory
TO XPOVO HEXPL TNV TTAKYLOL Kott GTEPVIKT KATAKALOT), TN
OLdpKela TNG MAGYLAG KATAKALOTG, TO XPOVO aTTd TNV npé-
HNon HEXPL TNV AVAVNYN Kot TNV EKTIUNGCT) TNG NPEUNOTNG,
NG HUOXAAAONG KAL TNG AVTATIOKPLONG OTA AKOVGTIKA
epebioparta. H kapdiakrn ovxvdtnta (KX), n avamveuotikn
ovxvotnta (AX), n Beppokpacia amevbuopévou (OA) Kal
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ketamine in cats (Selmi et al. 2003) and a pro-
spective randomized blind study that assessed
the clinical effects of dexmedetomidine, alone
and combined with pethidine or butorphanol,
in cats (Nagore et al. 2013).

In the study “Evaluation of the sedative and
cardiorespiratory effects of dexmedetomidine,
dexmedetomidine-butorphanol, and dexmedeto-
midine-ketamine in cats” (Selmi et al. 2003), six
experimental adult Domestic Short-Hair cats
were included, with a mean age of 3 (£0.2) years
and a mean weight of 3.06 (+0.24) kg. Physical
parameters were evaluated before (baseline) and
after drug administration. The cats were given
dexmedetomidine (10 pg kg, intramuscular-
ly-IM), dexmedetomidine (10 pg kg, IM) and
butorphanol (0.2 mg kg IM), dexmedetomidine
(10 ugkg?, IM) and ketamine (5 mg kg™ IM). The
treatment selection was assigned randomly and
the time interval between different treatments
was longer than one week. The sedation parame-



0 Kopeopog atpoadatpivng (SpO,), kabog Kat ) GLOTONIKT
(ZATT), n Staotohikr) (AATT) kot 1 péon apTnplokn mieon
(MATT) kataypagovtay mptv Kat ota 5, 10, 20, 30, 40, 50,
Kot 60 AETTTA PETA TN XOPHYNOT TNG NPEUNONG. ZNHAVTIKN
Heiwon otnv KX mapatnprBnie katomty k&Be mapéppoong.
H pelwon frav o epgpavng kaToTmy Xoprynong Tou cuv-
Svaopov de€pedetoudivng-fovtopdpaviorng. H péon KE
HelwBnke onpavTIKE atd TNV apyIKn TR 5 Aemtd voTepa
atd Kabe xoprynon Kat (o eLaveG OTL 1 Helwor) fToy
EVTOVOTEPN HETA TO auVOLaHO de€pedeTopdivng-BouTtop-
pavorne (xapniotepn tip KE: 64 ok poi min, 50 Aentd
HETA TN XOpHynon Twv ¢pappakwyv). Emumhéov, vmipxe
onpavtiky peiwon otn ZAIT kat T AATT 50 Aemtd petd
a1t6 OAOVG TOLG GLVSVAGHOVG pappakwy. H péon ZATT pet-
OONKe ONUAVTIKG CUYKPLTIKA pe TNV apX k) Tipn (118,6+2,6
mmHg) 50 Aerttd petd (50 Aemrrd: 103,7+11,2 mmHg, ota
60 Aemrtd: 92,0+0,7 mmHg otnv op&da mov éhaBe dSelyie-
detopdivn-Pouvtopdpavoln) pe OXeg Tig aywyés. H péon
AATT Siépepe onpavVTIKA ortd TNV apXIKn Tipr (89,2+9,3
mmHg) 40 Aemt& petd o1 yateg mov éhaPav Sefuedeto-
pdivn kot foutopdavorn (ota 40 Aemta: 64+17 mmHg,
ota 50 Aemtd: 58,2+14,8 mmHg, ota 60 Aemtd: 46,5+9,2
mmHg). H péon MATT otnv opada mov éhaBe cuvovacpod
de€uedetopdivnc-fovtoppavorng petwdnke onpavIikd
OUYKPLTIKG pe TNV apXtkn Tipr) (100,4+5,3 mmHg) 50 Aemtd
peta Tn xopnynon (ota 50 Aemta: 72,2+13,8 mmHg, ota
60 Aemtd: 63,5+9,1 mmHg). Ze dha T pappoka, § MATI
TIopEeLve TIdve artd 60 mmHg Ge OAeg TIC XPOVIKEG OTLYHES.
Emuthéov, n) péon AX petd tn Xoprynorn tov cuvSuaoroD
de€uedetopdivnc-fovtoppavorng petwdnie onpavIikd
amtéd v apxikn Tt (43,2 mint) 20 pe 50 Aenta (otar 20
Aemtd: 33,6 min?, ota 30 Aemra: 30 min, otor 40 Aemtd:
29 min, ota 50 Aemta: 32,5 min?). O péoog Kopeoudg
atpoodatpivng Oev SIEPepe GNUAVTIKE CUYKPITIKA {e TNV
apXLKN TIHT O€ OTIOLSITOTE XPOVIKT OTLY [T KATOTILY XO-
PRYNONG GapHAK®Y, Kot OEV LITHPXAV OOV TKES SlapopEg
avapeoo ota pappaka. H péon Beppoxpaoia amevBuopévou
Sev S1épepe oNUAVTIKA HeTAED TV papUAKwY HéEXPL Ta 50
Aemttd. OLydreg epdavifay onpavTikn pelwaon, CLYKPLTIKA
He TNV apXtkn T, otn Beppokpacio amevbuopévou 40
Aerttd petd tn xopriynon depedetopdivng-foutoppavorng
(xapnAotepn Beppoxpaoia: 35,9°C).

21n Sevtepn pelétn, «Sedative effects of dexmedeto-
midine, dexmedetomidine-pethidine and dexmedetomi-
dine-butorphanol in cats» (Nagore et al. 2013) cupnept-
APpOnkav 30 ya&teg Kovig Ppax0TpLXnG PLANG, 15 artod Tig
omoleg Ny Oniukég kat 15 apoevikés. H nhikia tovg frav
art6 1 éwg 8 eTOV KAl TO COHATIKO TOLG BApog fTav HeTadd
1,3 kat 5,2 kg (2,3£1,1 kg). O\eg ot ydteg ATav puOIKNHG
Katdotaong ASA 1. XpnolomolovTog TOAUTTopayoVTIKT
KAlHaKa, cuykpiBnkav ot akdovBeg mapdpeTpot: moLo-
NTA NPEUNoNG, Huoxaiaon Kat avokynoio. H katavopr)
TV yatov tuxalorotdnke oe 3 opuddeg (10 ydateg avd
opdda). To {wa TG TPAdTNG opadag EhaPov Se€pedeto-
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ters observed were the time to lateral and sternal
recumbency, the lateral recumbency duration,
time till the animal recovered from sedation and
assessment of sedation, muscle relaxation, and
response to auditory stimulus. Heart (HR) and
respiratory (RR) rate, rectal temperature (RT)
and haemoglobin saturation (SpO2), as well as
systolic (SBP), diastolic (DBP) and mean arterial
blood pressure (MBP) were recorded before and
5, 10, 20, 30, 40, 50, and 60 minutes after seda-
tion. A significant decrease on HR was observed
after each intervention; the reduction was more
noticeable after dexmedetomidine-butorphanol
treatment. Mean HR was reduced significantly
from baseline 5 minutes after each administration
and it was clear that the reduction was more pro-
found after the dexmedetomidine-butorphanol
treatment (lowest HR: 64 beats min!, 50 minutes
after drug administration). Furthermore, there
was a significant reduction in SBP and DBP 50
minutes after all treatments. Mean SBP decreased
significantly from baseline (118.6+2.6 mmHg)
after 50 minutes (50 min: 103.7+11.2 mmHg,
at 60 min: 92.0+0.7 mmHg in dexmedetomi-
dine-butorphanol group) with all treatments.
Mean DBP differed significantly from baseline
(89.2+9.3 mmHg) after 40 minutes when cats
received dexmedetomidine and butorphanol
(at 40 min: 64+17 mmHg, at 50 min: 58.2+14.8
mmHg, at 60 min: 46.5+9.2 mmHg). Mean MBP
in dexmedetomidine-butorphanol group sig-
nificantly decreased from baseline (100.4+5.3
mmHg) after 50 minutes (at 50 min: 72.2+13.8
mmHg, at 60 min: 63.5+9.1 mmHg). With all
treatments, MBP remained above 60 mmHg at
all time points. Moreover, mean RR after ad-
ministration of dexmedetomidine-butorphanol
decreased significantly from baseline (43.2 min™)
20 to 50 min (at 20 min: 33.6 min, at 30 min: 30
min’, at 40 min: 29 min’, at 50 min: 32.5 min™?).
Mean SpO, did not differ significantly from base-
line at any time point in any treatment, and no
significant differences were found among treat-
ments. Mean rectal temperature did not differ
significantly among treatments until 50 minutes.
The cats had a significant decrease, compared
with baseline, in rectal temperature 40 minutes
after receiving dexmedetomidine-butorphanol
(lowest temperature: 35.9°C).

In the second study, “Sedative effects of dex-
medetomidine, dexmedetomidine-pethidine and
dexmedetomidine-butorphanol in cats” (Nagore
et al. 2013) 30 Domestic Short-Hair cats were
included, 15 of which were females and 15 males.
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udivn (20 pg kgt IM), ta {wa g SevTepng op&dag
élaPav de€pedetopdivn (10 pg kg IM) kat tebidivn
(2,5 mg kg IM), kat tn¢ Terevtaiog Sefuedetopudivn
(10 pg kg'1 IM) kat povtoppavorn (0,4 mg kgt IM).
Ye OAeg TIG opadeg mapatnpnOnke avnuévn npept-
otk 8pdom, kabwg Kat avakynoio Kat pooxaloon.
‘Ooov agopa TNV AZ, vTtrpxe peiwan oTnv op&da Tov
éaPe ovvSvaopd de€uedetopdivng-Povtoppavorng.
Eyxetika pe v KE, vnipye peiwon otnv opada mou
élaPe de€pedetopdivn-povtoppavorn (94+14 min™)
OULYKPLTIKA e TIG apXIKEG peTprioelg (108+26 min™)
5 AeTTA PETA TN XOPYNON. A€V UTIPXE ONHOVTIKT
petafolr) 6NV AX CUYKPITIKE He TIG APXIKES TLHEG
(40-44 min™) oe kapio arné t1g Svo opadec. O xpdvog
avarmAnpwong Tov Tpixoeldov (XAT), o opuypdg Kat
10 XpwHo Twv PAevvoydvev ertiong Oev epdpavicav
Sxpopég avapeoa oTig Tpelg opddeg. Ot yateg OAwv
TV OH&OWV eldEvIoaV TILo EvTova wXpols PAevvo-
YOVOUG 5 NeTTA LETA TNV NPEUNOT) CUYKPLTIKA HE TNV
TLY TIPLV TN XOPHYNON, ®OTOCO aUTO LTTOXWPNOoe 15
Aemttd petd Ty enépPaon. Avtifeta, o opuypds Kat o
XAT mapépetvay (810l CUYKPLITIKE {e TNV apyIKN T
Kot Katdr Tn SlapKela TG emépPaong.

ZviATnon
A116 600 yvwpilovpe auTn elval ) TPAOTN CUGTNHATIKN
AVOOKOTINGT) TNV KTNVIATPIKT TTOL va afloloyel T
dpdon g Sefuedetopdivng oe auvdvacuod pe Pov-
TopPpavoAn oto kapdiayyelakd Kal avVATTVEVOTIKO
oboTnHa 01N yata. O teMkog apldpdg pelet®v mov
OLUTTEPIANPONKaY 0TV avaoKOTnon pag RTav dvo.
IMapdro mov Kat ot SV0 HENETEG NTAV TIAPOOLEG OE
oxedlaopd kot TANBLOHO, eivat eLdavEG OTL TO HIKPO
delypa twv dpBpwv Tov cupmepthpOnkav Sev emapkel
yia va ¢ptéoovpe o aoparéc cupmépacpia. Ot meplo-
00TepEG SNHOCLEVHEVEG £pEVLVEG OXETIKEG e Tr) Selle-
detoptdivn-fovtopdpavorn eCetalovv TO NPEULOTIKO
QATTOTENETUA TWV GAPHAKMV XWPIG VO AVAPEPOLV TLHEG
Kapdlayyelakaov mapapétpwv. Etot to péyebog tov pe-
AETAOV TIOL CULUTTEPIANPONKAVY ElVAL TTOND TIEPLOPLOUEVO.
YXETIKA e T LAKG Kal Tig peBo8oug mov xpnotplo-
o) OnKay Kot oTIg dVO HENETEG, Xopn Y OnKay TapopoL-
6 80 0elg pe TNV {Blor 006 XopryNong. ZTnv TpaTn HeAETN
«Evaluation of the sedative and cardiorespiratory effects
of dexmedetomidine, dexmedetomidine-butorphanol,
and dexmedetomidine-ketamine in cats» (Selmi et al.
2003), xopnynOnkav 10 pg kg de€pedetoptdivng (IM)
oe ouvdvaouo pe 0,2 mg kg Bovtoppavorn (IM), eve
o1n deltepn «Sedative effects of dexmedetomidine,
dexmedetomidine-pethidine and dexmedetomidine-
butorphanol in cats» (Nagore et al. 2013), xopnyr0n-
kav 10 pg kg? Se€uedetopudivng (IM) kat 0,4 mg kg
PouvTtoppavorng (IM).
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Their age ranged from 1 to 8 years and their weight
between 1.3 and 5.2 kg (2.3+1.1 kg). All cats were
of physical status ASA L. By utilizing a multifacto-
rial scale, the following parameters were compared:
quality of sedation, muscle relaxation, analgesia and
muscle relaxation. The cats were randomly allocated
to 3 groups (10 cats each). The animals of the first
group received dexmedetomidine (20 pg kg™ IM), the
animals of the second one received dexmedetomidine
(10 pg kg* IM) and pethidine (2.5 mg kg IM), and
of the last one dexmedetomidine (10 pug kg™ IM) and
butorphanol (0.4 mg kg* IM). In all groups there was
an increasing sedation effect, as well as analgesia
and muscle relaxation. As far as RT is concerned,
there was a decrease in dexmedetomidine-butor-
phanol treatment group. Regarding HR, there was
a reduction in the dexmedetomidine-butorphanol
group (94+14 min!) compared with baseline meas-
urements (108+26 min!) 5 minutes after treatment.
There was no significant change in RR compared to
baseline (40-44 min) in any group. Capillary refill
time (CRT), pulse and colour of mucous membranes
also showed no differences among the three groups.
The cats in all groups were presented with a greater
pallor of mucous membranes, 5 min after they were
sedated in comparison to the baseline, but it was
resolved 15 minutes after the intervention. On the
other hand, pulse and the CRT remained unchanged
in comparison to baseline during the whole procedure.

Discussion

To our knowledge this is the first systematic review in
veterinary medicine assessing the effects of dexme-
detomidine with butorphanol on the cardiovascular
and respiratory system in cats. The final number of
studies that were included in our review were two.
Although both studies were similar in design and
population, it is obvious that the small sample of
articles included, is not adequate in order to draw
a safe conclusion. Most studies, related to dexme-
detomidine-butorphanol, are examining the sedation
effects of the drugs without reporting cardiovascular
parameter values. Thus, the size of included studies
is very limited.

Regarding the methods and materials used in the
two studies, similar doses and same route of admin-
istration were used. In the first study “Evaluation of
the sedative and cardiorespiratory effects of dexme-
detomidine, dexmedetomidine-butorphanol, and
dexmedetomidine-ketamine in cats” (Selmi et al.
2003), 10 pg kg of dexmedetomidine (IM) was used
in combination with 0.2 mg kg! of butorphanol (IM),
while in the second one “Sedative effects of dexme-



O o16x0¢ Kat Twv dVo gpevvOV ATAV OXL HOVO Vo
dlepevviicouy TNV KapSloavarrvevoTIKN emidpaot Tov
ovvduaopot Sefuedetodivng-fovtoppavorng ahld kat
va a€LOAOYHOOLY TO NPEULOTIKO ATTOTEAECH AULTOV TOU
ouvSuaopol Ppapudrwy. Ot KOPLEG TTAPHHUETPOL TTOV EKTIHI-
Bnkav kot otig Svo peléteg fTav n KZ, n A%, o kopeapodg
ALLooPALPIVIG KAl OL ur) eTeUPATIKEG APTNPLAKES TIETELG.
[Mepaitépw mapdpeTpoL Tov KapSioty YELAKOV TTOL oTTALTODY
Tiio enepPoatikég pebodovg pétpnong, Omwe n Kapdlakn
TIAPOXN, N AUECT) LETPTOT) OLPTNPLAKTG TTIECTG 1) 1) KEVTPIKT)
pAePikny miieon Sev agloloynOnrav. Avo kapdioavarvev-
oTwkol apdryovTeg fTav Kotvoi atig dvo peréteg (KX kal
AY). HKY peidOnke onpoavtika kat ote 800, eved ) AX
HelwBnke otnv pHTN peétn (Selmi et al. 2003) ko Sev
peTaPAOnKe onpovTiké otn devtepn (Nagore et al. 2013).

O PBabuog pepornyiog emhoyng Kat eKTéNeONG TV
OXETIK& XapNAOG Kat i §00 peNéTes, AappdvovTag LITOYN
o1t 1o TIPp®OTO ApBpo (Selmi et al. 2003), eivar TvxatomoL-
npévn Staxotavpovpevn perétn kat n Sevtepn (Nagore et
al. 2013) elvat TPOOTITIKT, TUXALOTIONKEVT), TUPAT) LEAETN.
[Tapdo oL UTT&PXOLY TIEPLOPLOHOL KAl OTLG SO HENETEG,
dev avadépovTal ard Touvg ouyypadeic. H mpotn perétn
(Selmi et al. 2003) éxet TOAD pikp6 péyeBog Setypatog, eve
n Sevtepn (Nagore et al. 2013) dev mephapPdvel aAAeg
kapdlayyelakég mapapétpovg mépav g KX kat tng AX.

O K0pLOG TTEPLOPLIOUOG TNG TTOLPOVOAG CUOTNUATIKNAG
AVAOKOTINONG EIVAL O (UKPOS APLOHOG HEAETGV TTOL CUTTEPL-
A¢BnKay. EpevvnOnie n Bdon Sedopévwy PubMed, kabog
KOOADTITEL HeY&AO eVPOG TNG KTVIXTPLKAG PIBALOYpadiag.
Emumhéov, avalitnon éywve kat oto Google Scholar kat 1o
Scopus xwpig TNV Tpocdnkn véwv &pBpwv. OLtouyypadeig
dev pmopovv var artokeioovv Ty mBavoTnTa VoL LTI PXOLY
emmAéov pehéteg o Sev oupmepA\fPpBnKa TNV Tapovoa
ovoTnpatikh avaokoénnon. Ta dpBpa vrd alordynon
TIEPLOPIOTNKAV O€ otUTE TIOL elyoy YpadpTel 0TNV ayyAIKN
YA®oOQ Kot HOVO.

vunépacua

ZupTepaoaTiKd 1) xoprjynon cvvdvacpol de€uedetoptl-
divng pe Pouvtopdavorn odnyel oe évtovn peiwon g KE
KAl TNG apTn Lok Tieong Tou aipatog. H AY petwbnke
ONHOVTIKE TN pia peAéTN woTOC0 Oev petapAnOnke oty
GAAN. O péoog Kopeapog atpoodatpivng Sev petaPAndnke
ONUAVTIKA oITO TNV apXLKT) TN TOL TIPLV TN XOpHynon
Pappakwyv. Xxetika e 1o XAT kal to xpopa twv PAev-
voyovewv dev umrple afloonpeintn petafoln. ZUVOAIKA
UTIdPXOLV TIEPLOPLOpEVEG eVOEILELS, TOTO GE TTOGOTNTA 6TO
KOL TTOLOTNTA, YEYOVOG TTOU TOVI(eL TNV avayKn ylor peAlo-
VTIKEG SNOTLEVTELG EPEVVNTIKWY HENETWV OXETIKA HE TNV
KapdtoavanvevoTikn §pdon Tov cuvdvacpov de€pedeto-
pdivng-pouvtopdpavorng. Katd tn yvopn Towv cuyypadéwy,
0 oUVOLAOHOG AVTWV TWV GAPHAK®Y CUVICTATAL GTNV
KAWVIKA TIPAEN Yior OXETIKA HUIKPEG XELPOLPYIKEG eTTEUPATELG

Dexmedetomidine with butorphanol in cats

detomidine, dexmedetomidine-pethidine and
dexmedetomidine-butorphanol in cats” (Nagore
etal. 2013), 10 pg kg™ of dexmedetomidine (IM)
and 0.4 mg kg of butorphanol (IM) were used.

The purpose of both studies was not solely to
investigate the cardiorespiratory effects of dex-
medetomidine-butorphanol but also to evaluate
the sedation effect of this drug combination. The
main parameters assessed in both studies were
HR, RR, SpO,and non-invasive blood pressures.
Further cardiovascular parameters requiring
more invasive techniques, like cardiac output,
direct arterial blood pressures or central venous
pressure were not evaluated. Two cardiorespira-
tory factors were in common in both studies (HR
and RR). HR was decreased significantly in both,
while RR decreased in the first study (Selmi et
al. 2003), and it did not alter significantly in the
second one (Nagore et al. 2013).

The level of selection and performance bias
in both studies is relatively low, taking into ac-
count that the first article (Selmi et al. 2003), is a
randomized crossover study and the second one
(Nagore et al. 2013), a prospective randomized
blind study. Even though there are limitations
in both studies, these are not mentioned by the
authors. The first study (Selmi et al. 2003) has
a very small sample size, while the second one
(Nagore et al. 2013) does not include other car-
diovascular parameters other than HR and RR.

The major limitation of this systematic review
is the small number of studies included. PubMed
database was searched, as it covers a great pro-
portion of veterinary literature. In addition, a
search was conducted in Google Scholar and
Scopus without any new addition of articles.
The authors cannot exclude the possibility that
more studies exist which were not included in
this systematic review. Articles under evaluation
were limited to English language only.

Conclusion

It is concluded that treatment using dexmedeto-
midine and butorphanol leads to a profound re-
duction in HR as well as in arterial blood oressure.
RR decreased significantly in one study but did
not change in the other one. Mean SpO, did not
differ significantly from baseline. Regarding the
CRT and colour of mucous membranes there
was no noticeable alteration. Overall, there is
limited evidence, in both quantity and quali-
ty, that highlights the need for future research
studies regarding the cardiorespiratory effects
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Ae€pedetopudivn pe Boutop@avoln otn yata

Kot oTtoutTeiton epattépw Stepedivnon wote va e€oyBoiv
AOPOAT) CUHTTEPAOUATO YIX Tot KAPSLOOVATIVEVOTIKE TOV

of dexmedetomidine-butorphanol combination.
In the authors’ opinion, this drug combination is

94

amoTENETUATAL.

2X0yKkpovon cupPeEPOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT

OLHPEPOVTOV.

recommended in clinical practice for rather minor
surgical procedures and further investigation is
required in order to draw safe conclusions about
its cardiorespiratory effects.
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An update on the anaesthetic management of gastric

dilatation - volvulus in dogs

Kiriaki Pavlidou DVM, PhD, Georgios Polizois DVM, Ieannis Savvas DVM, PhD

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

Iepidnyn

H Stdtaon kat otpodr) Tov otopdyou (ALY) eivat pia epi-
TIAOKTN Kot TOALTTApayovTIKT TT&Onom mov xprlet emelyou-
oag Beparrevtikig avtipetdnong. O otdxog TS mapovoog
epyaociag eivat va eKTIUNoeL T Prjporto TG avaaBnTikig
Staxeipiong g AXE oto okoho. To mpodTo Pripa ya v
Stayeipion ng ALY eivar n otabepornoinomn tov acBevoug,
OOTE N XELPOLPYIKN EMEUPAOT Vo LITOPEL vt Yivel e Tov
ehayloto mbavo kivduvo. H otabeporoinon pe wodtova
KpLOTAAN0ELST) 1) KOMO0ELST] SIOMHATA (GOTE VO AVTLpE-
TOLOTOVV Ol NAEKTPOAVTIKEG SIATAPAXES, 1) XOPNYNON
AMSokaivng 1) GAA@V avTIHpPLBHIK®V YLor VA AV TILETOTTL-
0TOUV 0L KOAAKEG appUBieg Kat 1) XOprynom avalynTIKoY
elvat amapaitnta frjpotoa ot OeparmevTikn AV TIHETWITLON).
Eniong anapaitntn eivat n ofuyovoBepameia. Metd tn
otabfeporoinomn, mpérnel va akolovBrioel artocuptieon
TOU OTOHAXOU HE OTOUXTOYAOTPIKO KaBeTrpa 1) pe ya-
OTPOKEVTNOT). YTI&APXOLV EAAXIOTA YAPHAKA TTOL UTTOPOUV
va xopnynBolv katd 1o avaloOntiko mpwtdKoAro, pe
ehaxtotn emniSpaon oTo KapdlayyelaKkd Kol TO AVATTVED-
otkd ovotnpa. Hiektpolutikég Statapaxés, Siatapayég
G 0€eoPaaikng LooppoTiag, NAEKTPOKAPSIOYPAPLKES
HeTAPOAEG Kat atpoSuvaptkeég HeTaBoAég, Ba mpérmel va
TapakoAovBOVVTAL EVTATIKA.

Abstract

Gastric dilatation - volvulus (GDV) is a complex
and multifactorial condition that requires urgent
treatment. The aim of this study is to assess the
steps for the anaesthetic management of GDV in
dogs. The first step of the GDV management is the
stabilization of the patient, so that the surgery can
be performed with the less possible risk. Resus-
citation with isotonic crystalloid or colloid fluids
in order to correct the electrolyte abnormalities,
the administration of lidocaine or other antiar-
rhythmic drugs to treat ventricular arrhythmias
and the administration of analgesics are essential
in the treatment. Oxygen therapy is also needed.
After stabilization, gastric decompression should
be performed through an orogastric tube or by
gastrocentesis. There are few drugs that can be
used in the anaesthetic protocol, with minimal
effects on the cardiovascular and respiratory sys-
tem. Electrolyte and acid-base disorders, electro-
cardiographic abnormalities, and haemodynamic
changes must be closely monitored.

MeSH keywords: anaesthesia, dilatation, dog, stomach, stomach volvulus
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AvaioBntikr Slaxeiplon TG G1ATacnC Kat 6TPOPAG TOU GTOUEKOU GTO OKUAO

Elcaywyn

H 8i&taon kat otpodr otopdyov (AXY) eivat i ortethn-
TIKn Yl 1 {or) méBnorn tov okvAov, pe LYNAR voonpoTNTa
Kat OvnolpdtnTa, oL aTTalTEl EMElyoLOA XELPOVPYIKT KAl
avaioBntikn avtipetonion (Sharp & Rozanski 2014, O'Neill
et al. 2017). Xe avtn v maboloyikr KatdoTaoT, 0 0TO-
HorXoG OLAOTENAETAL e aépPLot KL YO TPLKO TIEPLEXOHEVO
Kal epLoTpéPeTal YOpw amd tov afova Tou [ecevTepiov
(Broome & Walsh 2003, Green et al. 2011, Gazzola & Nelson
2014). Autd éxel wg ammotéleopa 1 eVOOYAGTPLKT) Tiean Vot
av€avetal Kot 1 pAePKn pory, N Kapdlakn Tapoxn Kat 1)
aptnploak mieon va petwvovrat (Green et al. 2011, Gazzola
& Nelson 2014). Ta kVpta maBoroyikd yeyovota eival n
Toxelo cvoowpevon agplwv 6TO GTOHAXO, ) OTPOPT) TOV
oTopdyoL, N avEnpévn ev8oyaoTpikn Ttieon Kal HelwEVn
¢AePikr) emotpodr) (Bruchim & Kelmer 2014, O'Neill et
al. 2017).

HAXY ¢paivetat va artoteel coPopr) KAWVIKA KATAOTo-
on 6710 oKkVAo, Kaba¢ eivat cuVSVaoHOG 0€€og TTOVOU Kal
VYNNG BvnolpotnTag. Zopdwva pe toug Evans & Adams
(2010), n AZX fAtav 1o aitio ya 10 2,5% Twv Bavitwy
kaBapoaipwv okbAwv oto Hvwpévo Baoilelo, pe Sidpeon
nAwia 7,9 étn. Mia AN emidnpoloyikn pelétn €dete ot
TEPLOTATIKA pe AXY éxouv T0000Td emIPinong AyoTepo
Tov 50%, aA& 80% Twv oKV AWV TTOL LITOPANONKAV o€
xetpoupylkn eméppaot katdpBwoav va mapovv e€Ltrplo
EMITLXWG ATTO TNV KAWIKT. [Tapddo mov 1 attioloyia Kat
naBopuaioloyia TG véoov auth¢ dev eivat TApwG yVw-
OTEG aKOpa, £xouv TavtorolnBel moAlol mpodiadeTikol
napdyovteg (O'Neill et al. 2017).

Meyaldowlleg Kal YIYavTOOWHEG PUAEG, OTIWG ot Me-
yé&hot Aavoi, Teppavikol motpevikoi, Labrador retrievers,
Golden retrievers kat Dobermann, ¢paivovtal va amotehovv
op&deg Yoo kvdvvou. To yeyovdg avTo Sev armorAeiel
ToV K{vOUVO EUPAVIONG OE HIKPOTWHEG GUAEG, OTIWG TA
Pinchers 1} Ta Poodles (Green et al. 2011, Goodrich et al.
2013, Gazzola & Nelson 2014, O'Neill et al. 2017). ZkO\ot
pe Babv kat otevd Bdpaka éxouvv peyalttepn podidbeon)
yioo A, kaBag n owpatikr Stamiaon dpaiveral va mailet
OoNUavTIKOG pdro oty epddvion ALY (Green et al. 2011,
Goodrich et al. 2013, Gazzola & Nelson 2014).

Ot 8latteg mov amotelovvTal artd Koppdia peyahiTepa
v 30 mm, ¢xouv amodetytel dtt av€dvouv TG mbavo-
teg ekdnlwong AXE. And tnv GANn mhevpd, LIT&pPXEL
dixoyvopia og pog tn xopriynon &npng tpo¢nc. Mapdio
110V éxouv TavTorotndei wg mbavog mapdyovtag Kvduvov,
e€alTiag TwV PACIKGOV CUGTATIK®V TOUG, EAALX KAl A{TTOG,
TIOL HELWVOUV TI) YAOTPIKN KEVWOT), HehéTeg éxouv Oeiel
OTL Enpég TpodEg oL YopnyoLvTal pe B&on Tig 0dnyieg
¢ etatpeiag, Sev mpokahov mpofAfpata (Broome &
Walsh 2003). AoxéTwg NG OO TNTAG KL TWV CUOTATIKGOV
™G TPoPn¢G, oKVAOL TTOL AapP&vouy HeydAn TOCOTNTA
Tpodnig Hia popd TNV nuépa, eival oe avénpévo kivduvo
yio Ty ekdfAwon AXE (Tivers & Brockman 2009, Green
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Introduction

Gastric dilatation - volvulus (GDV) is a life-threat-
ening condition in dogs, with high morbidity and
mortality, which requires immediate surgical and
anaesthetic management (Sharp & Rozanski 2014,
O’Neill et al. 2017). In this situation, the stomach
is distended with gas and ingesta and it is rotated
along its mesenteric axis (Broome & Walsh 2003,
Green et al. 2011, Gazzola & Nelson 2014). As
a result, the intragastric pressure is increased
and the venous flow, cardiac output and arterial
pressure are decreased (Green et al. 2011, Gazzola
& Nelson 2014). The main pathological events
are rapid accumulation of gas in the stomach,
gastric volvulus, increased intragastric pressure
and decreased venous return (Bruchim & Kelmer
2014, O'Neill et al. 2017).

GDV seems to be a clinical concern in affected
dogs, as it is a combination of acute pain and
high mortality. According to Evans & Adams
(2010), GDV was the cause of 2.5% deaths in UK
pedigree dogs, with a median age of 7.9 years.
Another epidemiological study has shown that
GDV cases have a survival rate of less than 50%,
but 80% of dogs that underwent surgery were
successfully discharged from the clinic. Although
the aetiology and pathophysiology of this disease
is not yet fully known, a lot of predisposing factors
have been identified (O’Neill et al. 2017).

Large and giant breeds, like Great Danes,
German shepherds, Labrador retrievers, Gold-
en retrievers and Dobermanns, appear to be at
high risk. This fact does not eliminate the risk for
small breeds, like Pinchers or Poodles (Green et
al. 2011, Goodrich et al. 2013, Gazzola & Nelson
2014, O'Neill et al. 2017). Dogs with deep and
narrow chest structure are more prone to develop
GDV, as the body conformation seems to play
an important role to the development of GDV
(Green et al. 2011, Goodrich et al. 2013, Gazzola
& Nelson 2014).

Diets that are composed of particles larger
than 30 mm, have been shown to increase the
risk of GDV. On the other hand, the use of dry
diets is controversial. Although they have been
identified as a potential risk factor, because of
their basic components, oil and fat, that reduce
gastric emptying, studies have shown that dry
food offered according to the company guidelines
does not cause any problems (Broome & Walsh
2003). Irrespectively of the quality and the com-
ponents of the food, dogs that are fed with large
volume of food once per day have increased risk
of developing GDV (Tivers & Brockman 2009,



etal. 2011, Goodrich et al. 2013, Gazzola & Nelson 2014;).
Enuthéov, vidpxouv meploplopéveg anodeifelg ylo to
KATé 1600 ot oKUAoL ToL TalilovTal ypriyopa 1) artd 0og
éxouv avénpévo kivduvo epdpaviong ALY cUYKPLTIK e
okVAovg Tov TailovTat amd doxeio oto £dadog (Buckley
2017). Mio eriim\éov epwTnom eivoat To av ot GKUAOL TTOV
TPGOVE Ypryopa €XoLV peyohvTepn ntpodidBeon yia ALY
OULYKPLTLKA (L€ TOUG OKDAOVG TTOL TPWVE apyd, woTdoO 1|
anavtnon eivat acadpng kat xopig cvpmépacpo (Buckley
2016). H nhwio emiong ¢paiverot va amotehel cofapd
npoSiaBetikd mapdyovia yioao ALE. Téhog, okOAOL e
¢poPixr) ovprepipopd, oe pthoevia ) oe peydho Ta&idt pio
nuépa TIpv TNV epdpavion tng AXE, €xovv peyallTepeg
mbavotnteg va epdavicovv AXE (Tivers & Brockman
2009, Green et al. 2011, Goodrich et al. 2013, Gazzola
& Nelson 2014).

O 016x0¢ TNG Tt poLOAG HENETNG iVl VO EKTIUNOEL T
Bripara Tig avaroOnikng dtaeiptong tng ALY 0To oK.

BipAoypadika dedopéva

‘Eywve Siepevvnon g Biprioypadiog otig Pdoetg dedopé-
vwv Google Scholar kat PubMed. Ot épot avalrtnong me-
pAappovay Ta akorovda, pe “OR” 1) “AND” guvduacploug,
o1oL aVTO BewpovTav epappdotpo: gastric dilatation,
volvulus, dog, canine, anaesthesia, management.

IMpoavaicOntikoi xepropoi

ITpwv artd TNV npépnon, ot okOAoL pe AXY TipéneL v 6Ta-
Bepomotovvrat e Tn xopryynomn vypov evdodrePiwg (IV).
Zoppwva pe n PipAloypadia, Sev eival KatdAAnAn n
oTafepoToinamn ylo THpATETAUEVA XPOVIKA SlXOTHHATA,
KaBa¢ pmopel va emtéBet Loxatpior Kot VEKpwOT) TOL GTO-
péxov. H xetpoupyikr) eméppacn mpoTipdTal va yivetal
otav o aoBevig eival emapkwg otabepomoinpévog yla
v xoprynon avaioOnoiag (Broome & Walsh 2003). Xe
TIOAG TIEPIOTATIKA, XUTAG O GTOXOG SV EMITUYXAVETAL
AN PG, €ToL pumopel va xopnynOei avaioOnoio xwpic
mAfpn otaBeporoinon tov acbevovg (Mathews 2006,
Tivers & Brockman 2009).

Zroavtd T {war, 1) Oepareio pe vypa eivat emiBeTik,
OOTE VX VOO TPEYEL TNV VITOOYKALUi KAl v PEATI®OEL
™ doupdtwor. Avo evdopAéPiol kabetrpeg (14-18G)
ToroBeToUVTaL OTIC KEPAAIKEG PAEPEC, AANG OXL OTIC
oagpnvei, Aoy TG mbavrg CLVLTIAPXOLCOG CUUITIETNG
NG omioBiag koiAng PAEPag. Xe vmooyKatpkoLg aobeveic
pe péon aptnpraxi mieon (MATT) k&tw ané 60 mmHg 1
ovLOTONKN aptnpLakn mtieon (ZATT) katw arnd 90 mmHg,
lo6Tova KpuoTodhoetdn Stahvpata, ouviiBwg Lactated
Ringer’s, xopnyoUvtat oe pvOpo6 50-90 mL kg h'* IV.
Ooo avEavetat n MATL o puBudg xopriynong petovetat
otadiaka oto 50%. Ze eppévovoa LITOTACT), LITOPEL vt
xopnynBei domapivn 1 vopadpevakivn oe cuvexr ev-

Anaesthetic management of GDV in dogs

Green et al. 2011, Goodrich et al. 2013, Gazzola &
Nelson 2014). Moreover, there is limited evidence
on whether dogs that eat rapidly or from a height
are at an increased risk to develop GDV compared
with dogs that are fed from a bowl on the floor
(Buckley 2017). Furthermore, another question
seems to be if the dogs that eat quickly are more
likely to develop GDV in comparison with the dogs
that eat slowly, but the answer is unclear and in-
conclusive (Buckley 2016). Age seems also to be a
serious predisposing factor for GDV. Finally, dogs
with fearful temperament, kennelling or having a
longjourney the day before the appearance of GDV,
have higher chances of developing GDV (Tivers &
Brockman 2009, Green et al. 2011, Goodrich et al.
2013, Gazzola & Nelson 2014).

The aim of this study is to assess the steps for
the anaesthetic management of GDV in dogs.

Literature data

A literature research was performed using Goog-
le Scholar and PubMed online platforms. Search
terms included the following, in an “OR” or “AND”
combination where it was deemed applicable: gas-
tric dilatation, volvulus, dog, canine, anaesthesia,
management.

Manipulations prior to
anaesthesia

Before any sedation, dogs with GDV should be
stabilized by administration of fluids intravenously
(IV). According to the literature, the stabilization
for a prolonged period is not suitable, as gastric
ischemia and necrosis may develop. The surgery
is preferred to be performed when the patient is
stable for anaesthesia (Broome & Walsh 2003).
In many cases, this goal is not fully achieved, so
anaesthesia may be induced without the complete
stabilization of the patient (Mathews 2006, Tivers
& Brockman 2009).

In these patients, fluid therapy is very aggressive
in order to reverse hypovolaemia and improve per-
fusion. Two venous catheters (14-18G) are placed
in the cephalic veins, but not in the saphenous,
because of the possible coexisting compression of
the vena cava. In hypovolemic patients with a mean
arterial pressure (MAP) below 60 mmHg or systolic
arterial pressure (SAP) below 90 mmHg, isotonic
crystalloid solutions, usually Lactated Ringer’s,
are administered at a rate of 50-90 mL kg h™* IV.
As MAP increases, the rate of administration is
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SopAéfla yxvon. Xe un apudatwpévoug aobeveig pe
MAIT kdtw ano 60 mmHg 4 ZAIT katw amd 90 mmHg,
T vyp& xopnyovuvtal oe puOpd 20 mL kgt h™* IV. E¢po-
oov o acBevnig eival o€ Kpiolun KATAoTHON, HITOpEl va
xopnynOei vréprovog puotoloytkdg opdg 5% (6-10 mL
kg') 1 7,5% (4-8 mL kg?), oe pvBud 1 mL kg min? IV
(Broome & Walsh 2003, Tivers & Brockman 2009, Frikis
& Zlateva 2018).

To 8evTepo TOAD onpavTikéd Pripa eivar n otabepo-
TI0{N o™ TNG AVATIVEVOTIKNG KATAOTAONG TOL aioBevoug.
KabBag ouyvd mpokumTel avarmvevoTikn SuoAettoupyio o€
oKkOAoUG pe ALY, 1) SIGTAGT) TOL GTOHAXOL Kat 1 avENpéVN
evOoKoLALaKT TTieon pItopel va TIPOKAAECOLY LITOAEPL-
opd Kot avicokatavor] aeptopov-Slatpdtwong. Me tnv
Tpodo Tov XpovouL propel va TpokLYoLV TaxLITvoLd,
vntepkarvio ket vrto&io. H petwpévn kapdiaxr mopoxn
Hrtopei va emidetvwoet T 1101 HelwpéV) por) TOL aiaTog
OTOUG TTIVEDHOVEG KAl VoL CUHPBAAANEL OTNV AVICOKATOVOT
agplopov-Slatpatwonc. fia to Adyo avtd, n armocuvprtieon
TOL GTOpdXOV emipdAletal, ®oTe va otabepomowmndei o
{mo Kot va PeATiwBel n avartvevoTiki Aettovpyia, eite
pe SIOWANVWOT) TOL OTOHEXOUL eiTe e YAOTPOKEVTNON
(Goodrich et al. 2013). EmumAéov, pmopei va xopnyn©et
0€UYOVO HECW HAOKAG XWPIC va TIpOoKaAE(TAL TTEPAITEP®
Katanovnon oto {wo (Mathews 2006, Tivers & Brockman
2009, Sharp & Rozanski 2014).

AvaloOnTiko mpoTOKoAo

XTI IEPLOOOTEPEG TIEPUTTACELG, Ol ETUAOYEG YLOt Orvall-
oOnTKd mMpwtdKOANO eivat Teploplopéves. Eméyovtal
¢appaxa mov dev ennpedlovv to Kapdiayyetakd Kot
TO AVATIVELOTIKO oVOTNHA. DAPUAKEVTIKEG OLTIES TTOV
eival yvwoTo OTL TpoKaAoLV appuBuieg kot vdToomn,
OTIWG 0 2-ayWVIOTEG Kot OetomevTovn, Ba pémel va arto-
pevyovTal.

DdppaKka Yo IpoavalodnTikg aywyn

To omioeldn] paivetat va eivat n KaAbTepn emAoyT ylo
v TpoavatoOnTiky aywyr e€altiag Tou avakynTikov
TOUG AITOTEAEOUATOG. YTIApYXEL HEYAAO EDPOG OTILOEIOWY
TTOL HITOPOUV Var Xpnotporotnolv 6To oKVONO, OTIWG 1)
¢pevtavuln oe 86omn 0,5-2 ug kgt IV, k&Be 30 Aemtd, n
popoivn 0,1-0,3 mg kg1 IM, n peBadovn 0,2-0,3 mg kg*
IM, n Bovtopdpavorn 0,1-0,4 mg kg IM kot n tpapadoin
2-3 mg kg* IM. EnumAéov, ) xopriynon Peviodialentvav,
omwg n pdalordaun oe 8601 0,2-0,3 mg kg IM, prtopei va
Bonbroet kabBmg éxouv eEAXIOTN eMIdpAOT GTNV APTNPLAKT)
Tiieon TOL AlpaTOG. ATtd TNV GAAN TTAeLPd, 1) axempopalivn
oe 560N 0,05-0,1 mg kg! IM dev xproiponoteitat GuXVQ,
kaBmg tpokalel ayyeloSlaoToAn Kot Sev €xel avokynTikG
amnotéleopa (Self 2016).

DdppaKa Yo TNV YKATEoTAoN TNG avalobnoiog
TevIK&, 0TOXOG €lVAL 1] OHOAT EYKATAOTHOT KAl 1) Taxeiot
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reduced down to 50% gradually. If hypotension
remains, dopamine or norepinephrine can be ad-
ministered as a continuous rate infusion. In non-de-
hydrated patients with MAP below 60 mmHg or
SAP below 90 mmHg, fluids are given at a rate of
20 mL kg* h* IV. If the patient is in a very critical
condition, hypertonic saline solution 5% (6-10 mL
kg!) or 7.5% (4-8 mL kg') can be administered at a
rate of 1 mL kg min™ IV (Broome & Walsh 2003,
Tivers & Brockman 2009, Frikis & Zlateva 2018).

The second very important step is to stabilize
the respiratory status of the patient. As respiratory
dysfunction usually occurs in dogs with GDV,
the gastric dilation and the high intra-abdominal
pressure can cause hypoventilation and ventila-
tion-perfusion mismatch. Tachypnoea, hyper-
capnia and hypoxia may eventually occur. The
decreased cardiac output can further aggravate the
pulmonary blood flow impairment and contribute
to the ventilation-perfusion mismatch. Therefore,
gastric decompression is mandatory, in order to
further stabilize the patient and improve the res-
piratory function, either by gastric intubation or
gastrocentesis (Goodrich et al. 2013). Addition-
ally, the oxygen administration can be performed
through a mask without causing further stress to
the animal (Mathews 2006, Tivers & Brockman
2009, Sharp & Rozanski 2014).

Anaesthetic protocol

In most of the cases, the choices of anaesthetic
protocols are limited. Drugs that do not affect
the cardiovascular and respiratory systems are
preferred. Agents which are known to cause ar-
rhythmias and hypotension, such as a2-agonists
and thiopentone, should be avoided.

Premedication agents

Opioids seem to be the best choice as agents for
premedication because of their analgesic effect.
There is a wide range of opioids that can be used
in dogs such as fentanyl at a dose of 0.5-2 pg kg™
IV, every 30 minutes, morphine at 0.1-0.3 mg kg™
IM, methadone at 0.2-0.3 mg kg'! IM, butorphanol
at 0.1-0.4 mg kg IM and tramadol at 2-3 mg kg™
IM. Moreover, the use of benzodiazepines, such as
midazolam at 0.2-0.3 mg kg1 IM, can be helpful
as they have low effect on arterial blood pressure.
On the other hand, acepromazine at 0.05-0.1 mg
kg IM is not commonly used as it causes vasodil-
atation and it has no analgesic effect (Self 2016).

Induction agents
Generally, the goal is a smooth induction and a



SlaowAnvwon tov {mov. H tpomtodoin, mapd tnv Ppayeia
didprela dpdong Tng, éxel amodelyTel MEPAUATIKA OTL
nipokoel vrtotaon oe §6on 6 mg kgt 1 peyakitepn oe
okOAovg pe vrtooykatpia. It To Aéyo avtd cvoThivetal
va xopnyeitat e mpoooyxr oe xapnhég dooelg, 2-4 mg kg
IV, apyd péxpt amoteéopatog, Kabag mpokael loxvpr
KATAOTOAT TOL avarvevoTikol (Broome & Walsh 2003,
Tivers & Brockman 2009). H etopudatn oe 86on 1-2 mg
kg™ IV, amotehel emiong kaAr enthoyn. Xe avtifeon pe
TNV TPOTIOPOAN, 1) eTOSATN €xeL ikpT] MiSpaon oTo Ku-
KAOPOPLKO KAL TO OVOTTVEVOTIKO OO TN OTaY XopnynOei
o€ LITOOYKALHIKOUG okVAoUG. Ot Beviodialemives 6mwg n
pSalordpn (0,5 mg kgt IV) pmopovv va xprotporotn-
Bolv oe cuVSLAOUS pe Tar TAPATIAVE AvVataBNTIKA Yot
va pelwoovv Tig §6oelg Toug Kal TV enidpact) Toug 6To
KUKAOOPLKS KA TO oVaTTVELGTIKO. Zuvdvacpol pevtavi-
Ang kat udalolépng ptopovv va xpnotponotn8oiy Katd
TNV Npéunon pe otoxo TNy eloaywyr kabetnpa yiax v
QTIOCUUITIEDT) TOL OTOAYOU, 1)/KOL YLoL TNV €YKATAOTAOT
g avaloOnoiog (Broome & Walsh 2003, Mathews 2006,
Tivers & Brockman 2009).

Awxtipnon g avaiodnoiag
H Swxtrpnon g avaiodnoiog yivetal pe eloTTvVeVoTL-
K& avouoBnTikd, 0mwg .ooprovpavio 1 cefoPprovpdvio
(Dugdale 2020) oe 100% 0€uydvo, H€ow KUKA@UATOG
enavelomnvorig (Broome & Walsh 2003, Mathews 2006,
Tivers & Brockman 2009), kaBwg avtd éxouv meplopt-
opévou Pabpov enidpaocn oto Kapdiayyelakd cUCTNHUA,
épa arto tnv pdkAnon vétaong (Mathews 2006).
Mikpdtepo pabog avaioOnoiag eniong emtuyxdvetal
HE TNV Xopnynon evog omioetdovg Taxeiog évaping Kat
pikpng Sdpretag, OMwG N pevtavLin oe cvvexn evdo-
GAEPLa Eyxvon (CRI). H pevtaviln petdvel Ty eNdxtotn
KuyeMSikr) ocvykévipwon (MAC) touv looplovpaviov
Katé 53%. Emuméov, pmopei va xopnyn el vro€eidio Tov
agoTov (N,0), To omoio emiong pHetdVel TIG av&yKeg o
ELOTIVEOHEVO avalaBnTIKo, ahA& Sev pémel va xprotpo-
TIOLe(TaL TIPLV TNV OPLOTIKI KITOCUUTTEDT) TOU OTOHAYOV
(Broome & Walsh 2003, Mathews 2006).

Me Bdon Ta Tapamtavw, GLOTHVOLHE Tar akdAoVO
avatoOnTIKa TP TOKOANX yior TN AXX:

[Mpwtdkorio 1

Xwpig mpoavatoOntikn aywyn

Eykataotaon: @evravoln 2-4 pg kgt & pidalodun
0,2-0,3 mg kg™ IV. Av eivat amapaitnto, xapnhég §ooelg
TIpOTIoPOANG peEXPL aroteréopartog (1 mg kg?) dote va
eivat epIKTA N SLaoWANVKOT).

Awatipnon: Icoprovpdvio ae 100% ofuyovo.

[MpwToKoMO 2

[Mpoavaiedntikh aywyn: Midalol&pn 0,2-0,3 mg kg IM
& meBidivn 3 mg kg IM.

Eykatdotaon: ITpomopdin 1 mg kg™ IV péxpt amote-

Anaesthetic management of GDV in dogs

rapid intubation of the patient. Propofol, despite
its short duration of action, has been experimen-
tally found that at 6 mg kg™ or more in dogs with
hypovolemia causes hypotension. Therefore, it is
recommended that it is carefully administered at
low doses, 2-4 mg kg™ IV, slowly to effect, as it is
also a very strong respiratory depressant (Broome &
Walsh 2003, Tivers & Brockman 2009). Etomidate
atadose of 1-2 mg kg IV, is also a good choice. In
contrast to propofol, etomidate has little effect on
the circulatory and respiratory system when given
to hypovolemic dogs. Benzodiazepines, like mida-
zolam (0.5 mg kg IV), can be used in combination
with the above anaesthetics to reduce their dose
and their effects on circulation and respiration.
Combinations of fentanyl and midazolam can be
used for sedation to introduce the gastric tube
for decompression, and/or to induce anaesthesia
(Broome & Walsh 2003, Mathews 2006, Tivers &
Brockman 2009).

Maintenance of anaesthesia
Anaesthesia is maintained with inhalational anaes-
thetics, such as isoflurane or sevoflurane (Dugdale
2020) in 100% oxygen, through a rebreathing system
(Broome & Walsh 2003, Mathews 2006, Tivers
& Brockman 2009), as they have a little effect on
cardiovascular system, except from hypotension
(Mathews 2006). Low depth of anaesthesia is also
achieved by the administration of a fast onset and
short duration opioid, such as fentanyl as constant
rate infusion (CRI). Fentanyl reduces the minimum
alveolar concentration (MAC) of isoflurane by 53%.
Moreover, nitrous oxide (N,O) can be used, which
also reduces the needs of the inhaled anaesthetic,
but should not be used until a permanent gastric
decompression occurs (Broome & Walsh 2003,
Mathews 2006).

Based on the above, we recommend the fol-
lowing anaesthetic protocols for GDV:

Protocol 1

No premedication

Induction: Fentanyl 2-4 pg kg! & midazolam 0.2-
0.3 mg kg™ IV. If needed, low doses of propofol to
effect (1 mg kg!) to help with intubation.
Maintenance: Isoflurane in 100% oxygen.

Protocol 2

Premedication: Midazolam 0.2-0.3 mg kg IM &
pethidine at 3 mg kg IM.

Induction: Propofol 1 mg kg IV until intubation
(to effect).

Maintenance: Isoflurane in 100% oxygen & fentanyl
as CRIat 0.1 pg kg! min’.
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Aéopatog.
Awtripnon: Iooprovpdvio ae 100% ofuyovo & pevTaviorn
CRI og 860n 0,1 pg kg* min.

[MpwtdKolho 3

IMpoavaioOntikn aywyn: Midalolapn 0,2-0,3 mg kg' IM
& meBidivn ota 3 mg kg™ IM.

Eyxataotaon: ITpormopdin 1 mg kg™ IV ewg 1 StaowAn)-
vwor) (HéXpL ATTOTEAEOUATOG).

Awtrjpnon: ITpomo¢poAin CRI 0,1 mg kg min™ povn 1 oe
ovvovaopd pe pevtavoin CRI 0,05 pg kg' min™.

'EAeyX0G {oTIKOV AetTOvpyl@v

H\ektpokapdioypagia (HKT)

Kothakég kapdiaxég appubpieg éxouv avapepBei péxpt
Kat 670 40% twv ok eV pe AXY efatiag woxalpiog Tov
puokapdiov (Brockman et al. 1995, Homer 2020). Emt-
TIAEOV, 1] ALENPEVT) TIAPOLCTN TWV KATEXOAX VRV KL TV
KUTTOPOKLV@YV GTNV KUKAOGopia TOL ai{patog cupBailovy
OTNV TTPOKANGT appLOULOY Kat aUTO pItopel va odnyroeL oe
KapSiayyelaxr) armootabeporoinon LETE TNV AIToGLITIED
Tov otopayov (Sharp & Rozanski 2014). Tia to Adyo avtd,
ovotnvetat Wxitepa  HKT pe o1éx0 Vv Tavtoroinon
KapSLK®V appUBLGV KaL Yia TOV ENEYXO TNG oV TOTTOKPL-
ong ot Beparteia. Yi&pyovv SlapopeTIKES TTPOTEYYIOELG
WG TIPOG TN XOPHYNoTN avTlappuBikodv papudkmy. Me
pdon toug Brockman et al. (1995) xat tov Volk (2009), ta
avTiappuduKka Ba Tpémel va XpnotporolodvTal Otay ot
appuBpieg oxetifovrat pe vtohettovpyia Tov pvokapdiov,
XOUNAT) KapSLakr) TTpox 1) KAt NAEKTPOAVTIKEG SLATAPAYEG.
O Bruchim (2012) Bewpei o1t 1 €yxatpn xopriynon Ado-
Katvng, apxikd wg eparnag ddon (bolus) kat atn cuvéyela
g CRI petovel v epdpdavion ofeiag vedppikng PAGPNS,
KapSak@v appubutov kat T Bvnotpornra.

Eivat amapaitnto va AngOoUv mepley xetpnTikd HeTpa,
epooov vtotportdlet n appubuia pe cuxvoTNTA TTAVE® ATTO
130 oA pog min™. Xe auTéG TIG TIEPUTTMOTELG, 1) XOPHYN O™
Mdoxaivng pwtopei va pethoet TNy Kapdlakn cuxvoTnTa
oe mepinov 120 malpov¢ min', KaBwg Kat va emavadpé-
peL TN puoloroykr) popporoyia tov HKT. Eidikdtepa,
n Adoxaivn prtopel va xopnynBei oe d6on 2 mg kg IV.
E¢pdoov n mpaytn xoprjynon eival avemituxng, ptopet va
emavain$Bel petd amo 2-3 Aemtd. Eniong, n Adokaivn
rtopet va xopnynOei pe puBuo xoprynong 20-80 pg kg
min" wg CRI, epocov n appubpio avramokpiveral oTig
eparnag xopnynoelg (Bruchim et al. 2012). Xe nepintwon
AITOTUXING VA AVTIHETOTILOTOUV Ot appuBpieg pe Adoka-
n, Ba mpémet va yivetal emavextipnon tov HKT kot tng
YEVIKOTEPNG KATAOTTAONG TOL acBevoilg (NAeKTpoAUTE,
ofeoPaotkn wopportia, Vo) Kat TBavE va XpelxoTel
evaAaKTIKN avtiappuBuikr) Bepareia. Tevikdtepa, aoxé-
Tw¢ NG entruyiag tng Bepaneiag, Sev avapéverat TANpnG
e€adpavion v appubuimv. E¢dcov epdavietar KoMK
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Protocol 3

Premedication: Midazolam 0.2-0.3 mg kg IM
& pethidine at 3 mg kg IM.

Induction: Propofol 1 mg kg™ IV until intubation
(to effect),

Maintenance: Propofol as CRI at 0.1 mg kg min™*
alone or in combination with fentanyl as CRI at
0.05 pg kg! min™.

Monitoring

Electrocardiography (ECQG)

Ventricular cardiac arrythmias have been re-
ported in up to 40% of dogs with GDV because
of myocardial ischemia (Brockman et al. 1995,
Homer 2020). Moreover, the increased circulation
of catecholamines and cytokines contributes to
the formation of arrythmias and this may lead
to the cardiovascular instability after the gastric
decompression (Sharp & Rozanski 2014). There-
fore, ECG is highly recommended to identify
cardiac arrythmias and the response to the ther-
apy. There are different approaches for the use of
antiarrhythmics. According to Brockman et al.
(1995) and Volk (2009), antiarrhythmics should
be used when arrythmias are associated with
poor myocardial function, low cardiac output and
electrolyte imbalance. Bruchim (2012) believes
that the early administration of lidocaine, initially
as bolus and then as CRI, reduces the incidence
of acute kidney injury (AKI), cardiac arrythmias
and mortality.

Measures must be taken peri-operatively, if
arrhythmia persists, at a rate of more than 130
beats min™. In these cases, the administration
of lidocaine may help to reduce the heart rate
to about 120 beats min™, as well as to reduce
abnormal morphology of the ECG. Specifically,
lidocaine can be administered at a dose of 2 mg
kg ' IV. If the first administration is not successful,
it can be repeated after 2-3 minutes. Moreover,
lidocaine can be administered at a rate of 20-80
pg kg' min? as CRI, if arrhythmia responds to
its bolus administration (Bruchim et al. 2012).
Failure to treat arrhythmias with lidocaine re-
quires a reassessment of the ECG and the general
condition of the patient (electrolytes, acid-base
balance, pain), possibly by choosing an alternative
antiarrhythmic treatment. Generally, regardless
of the success of the treatment, the complete
disappearance of arrhythmias is not expected. If
there is atrial tachycardia, it is usually corrected
after fluid resuscitation and administration of




Taxukapdia, ouvnBwg StopBohvetat petd TNV avalwoyod-
VNon He LYPA Kot Tn Xopnynor avaiyntikev (Bruchim et
al. 2012). H xprjon HKT Ba mpémet va ouveyiletat £wg Kal
24-48 wpeg HETEYXELPNTIKA.

MéTpnon TG apTNPLUKIG TTiEoNC TOL aipatog Kat Oepareia
e LYPd

To vTOOYKALHIKS/ AT KAKT) KATOVOT KAL TO KopSLoYEVEG
00K, KaBwg Kot 1 avemapkng SIUUETOOT TWV LIOTOV KAl 1)
oxatpio xapaktnpiCouv toug acBeveig pe AXY (Mathews
2006, Tivers & Brockman 2009, Bruchim & Kelmer 2014,
Sharp & Rozanski 2014, O'Neill et al. 2017). H k0pia Oepa-
TIEVTIKY) AVTILETWTILOT VAL T XOPIYNON LYPWV e ENeYXO
NG APTNPLAKNG TIEOTG TOV AUHATOG, HE OLaiTEPN TTPOCOXT
0TOULG LTTEPHALKOVG 0o DEVEIG Kol T {ma pe KapSLary YeLHKEG
nadnoels.

H pétpnon g aptnplaknig mieong Tov aiplatog, emep-
BaTikn 1} U emepPatikn, arotehel xpriotpo epyaeio 0TV
eKTIHNON TNG alpoduvaplkng Katdotaong Kat Tng Stou-
HAT®ONG TV 0TV, H emepPatikn pétpnon g mieong
TOU aiplatog prtopei va yivel pe TormoféTnon aptnplakon
Kabetrpa ovvdedeévou o€ peTATpOTIEN TIEETT)G KAL YLt TO
AOYo autd Bewpeital To «Xpuod TIPOTUTIO» YL TNV AKPL-
BéoTepn HETPNON TNG APTNPLAKIG TIECTG TOV AiHATOG
(Haskins 2011). AvtiBeta, n péBodog Doppler kat n ta-
AovtootleTpikr péBodog pumopotv va xpnotpomnotndovy
G pn emepPatikég pébodol HETPnong apTnplaKig mmieong,
pe tn devTepn va mpoTIpdTaL, Kang divel TAnpodopieg
yta T1) GUGTOAIKT), SIKCTONIKT KAl ECT) APTNPLAKT) TIEEDT)
(Cooper & Cooper 2012).

E¢pdoov n umotaon mopapevel, akopn Kot HETA T Xo-
pNYNOT LYPAV, TIPETEL va Xopnyeitat Somapivn pe 7-10
pg kg min™ ko pmopel va avénBel katd 1 pg kg™ min™
avé 1 pe 3 hentd (pHéylotog pubudg xopriynong 10 pg kg
min) uéxpt v enitevén emBopntg MATT (mdvw a6 60
mmHg). Epdoov Sev enéNet n ermlBupntr) MATT, popei va
xopnynBei vopadpevahivn pe 0,1-0,5 pg kg min? (Tivers
& Brockman 2009).

Me Baon tov Williams (2016), koMoetdr) mpérmet va
XopnyouvTaL epOGOV 1 XOprynaon HeydAng moootntag
vypav dev emapkel yla T otabeporoinon tov {wov. Emi-
ong PonBovv atnv avénon g SIAHATWONG TWV LOTOV HE
TOTOXPOVI Xoprynon ofvyovou.

Kamnvoypadio kot apikn ofuuetpia

KaBadg n avamveuotiki Aettovpyia emnpeadetot Katé tnv
AYZ, n kamvoypoadia Kot 1 oAk ofvpetpia eival Svo
TapapeTpol Tov Ou Tipéel va mapakoAovBovvTal Katd T
didpketa TG avatodnoiog. H mpwtn eivar pio pun emepPo-
TIkn péBodog yia  pétpnon tov So€etdiov Tov dvBpaka
OTO AVOTTVEVGTIKO KAl 1) Se0TEPN EKTIUE TOV KOPEGHO TNG
aptnpLakng apoopatpivng oe ofuyovo (Homer 2020).

Ofeofaoikeég Kot NAEKTPOALTIKEG StaTapayég
Av€npévn ovykevipwon yahaktikol o&éog (Green et al.
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analgesics (Bruchim et al. 2012). The use of ECG
should be continued 24-48 hours post-operatively.

Arterial blood pressure measurement and fluid
therapy

Hypovolemic-distributive and cardiogenic shock,
inadequate tissue perfusion and ischemia char-
acterize the patients with GDV (Mathews 2006,
Tivers & Brockman 2009, Bruchim & Kelmer
2014, Sharp & Rozanski 2014, O’'Neill et al. 2017).
The primary therapy is the administration of fluids
measurement while monitoring the arterial blood
pressure, giving attention in geriatric patients or
animals with cardiovascular problems.

Arterial blood pressure measurement, inva-
sive or non-invasive, is a useful tool in estimat-
ing the haemodynamic status and tissue perfu-
sion. Invasive blood pressure measurement can
be achieved with the placement of an arterial
catheter attached to a pressure transducer and
therefore, it is thought to be the golden standard
method for the most accurate measurements of
arterial blood pressure (Haskins 2011). On the
other hand, Doppler and oscillometric techniques
can be used for the non-invasive arterial blood
pressure measurement, with the second one to
be preferred, as it gives information on systolic,
diastolic and mean arterial pressure (Cooper &
Cooper 2012).

If hypotension is present, even after admin-
istration of fluids, dopamine should be adminis-
tered at a rate of 7-10 pg kg™ min and it can be
increased by 1 ug kg min every 1 to 3 minutes
(maximum dose rate 10 pg kg? min) until the
desired MAP is achieved (over 60 mmHg). If the
desired MAP is not achieved, norepinephrine can
be given at a rate of 0.1-0.5 pg kg min™ (Tivers
& Brockman 2009).

According to Williams (2016), colloids should
be given when high volumes of fluids are not
effective to resuscitate a patient. They also help
in increasing tissue perfusion with concomitant
administration of oxygen at the same time.

Capnography and pulse oximetry

As the respiratory function is affected during
GDV, capnography and pulse oximetry are two
parameters that should be monitored during an-
aesthesia. The first one is a non-invasive method
for the measurement of the respiratory carbon di-
oxide and the second one estimates the saturation
of arterial haemoglobin in oxygen (Homer 2020).

Acid-base and electrolyte disturbances
Increased lactate concentration (Green et al. 2011,
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2011, Mooney et al. 2014), petafolikn o§éwon), petafolikn
OAKGAWOT) Kol oVATTVEVOTIKY 0E€WOT) HITopolV va ekdn)-
AwBovv oe okOAoug pe AXY (Rauserova-Lexmaulova et al.
2020). H vmrokahatpior eivat n cuxvoTepn NAeKTPOAVTIKN
datapayn Kat popel vor emidetvaoel Tig KapSlakég ap-
pubieg, kat €tol eivat onpavTiko vo petpndei (Mooney et
al. 2014). To StochVpaTa pe TPOOTIOEHEVO KAALO HITOPOLY
va xopnynBoovv eviodpAefiwg, xwplota amd tnv toyeio
XOpNynon Lo6TOVeY KPLOTAANOEOWY, 08 GLYKEVTPWOT)
30-80 mEq L™ Ta StadVpata pe K&Ato Xxopnyovvtal oe
péytoto pulud xopriynong 0,5-1 mEq kg h'* epdoov n
OLYKEVTPWOT) TOU Kathiov 0Tov 0po eival kKaTw améd 3 mEq
L1 (Mathews 2006).

Enutlokég tng AXE katd TN
diapkela Tng avaioOnoiag

Ot ouyvoTepeg emmAokég NG ALY eival To cvVOpopo
LOXALHOG-EMAVALHAT®WOTNG, TO CUVOPOHO GUOTNHATIKNAG
PpAeypovmdoug avtidpaong (SIRS) kat To cVVSpopo NG
moAvopyavikng avendpkelag (MODS). Avohettovpyieg
OPYOVIKEG 1)/KAL CLOTNHATLKEG TTOL €XouV avadepBei oe
oKkVlovg pe ALY mephapPdvouy Tnv vmoTao, TN ofeia
vedpIkr) PAGPN, To cOVOpopo SidoTapTng eVEOAYYELAKNG
mnéng (DIC), t yaotpikn e€EAKwon Kot TI¢ KapSIaKEG
appuduieg (Bruchim & Kelmer 2014, O’Neill et al. 2017).

Ilpoyvwon

H AXY eivau pio kataotoon ametAnTikn yio ) {wr), @6 1o-
00 1 €yKatpn pookopon (Song et al. 2020) kat Bepareio
BeAtiovel Ta mocootd eniPinong (Tivers & Brockman
2009, Bruchim & Kelmer 2014). H cuykévtpwon Tov ya-
AaxTikol 0&€og oo aipa Bewpeltal 6Tt elval TPOY VOO TIKOG
napdyovtag pe Wdtaitepn aflomotio. EnimeSo k&tw oo 4
mmol L eivat ev8ektikd vYnAGV TocooT®wv enPiwong
Kol pelwpévou Kiv8hvou emtmhokov. AvtiBeta, cuyKevTpo-
O€lg YOAXKTIKOU 0&€0g Tdve artd 6 mmol L umopei va
UTTOONA®VOLY VEKP®GT) TOL TOLXOHATOG TOU GTOHAKOU Kall
onNYn, Kat T TOCOOTA eMIPBIWOTNG HELOVOVTAL CNHAVTIKA
(Tivers & Brockman 2009, Green et al. 2011, Mooney et
al. 2014). O 810K T TNG TIPETEL TTAVTOTE VA EVIHEPWVETAL
ytor Ty o koo k&Be BepaTteLTIKIG AV TIHETOTILONG.

X0yKpovon CUUPEPOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL CLYKPOLOT
OLUPEPOVTOV.

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

Mooney et al. 2014), metabolic acidosis, metabol-
ic alkalosis and respiratory acidosis can develop
in animals with GDV (Rauserova-Lexmaulova et
al. 2020). Hypokalaemia is the most usual elec-
trolyte disturbance and it can deteriorate cardiac
arrythmias and therefore, it is important to be
measured (Mooney et al. 2014). Potassium sup-
plement solutions can be administered IV, sep-
arately from the rapid administration of isotonic
crystalloids, at a concentration of 30-80 mEq L.
The potassium solutions are administered at a
maximum rate of 0.5-1 mEq kg™ h'* when serum
potassium is below 3 mEq L™ (Mathews 2006).

Complications of GDV
during anaesthesia

The most usual complications of GDV are the is-
chemia-reperfusion injury (IRI), systemic inflam-
matory response syndrome (SIRS) and multiple
organ dysfunction syndrome (MODS). Organ
and/or systemic dysfunctions that have been
reported in dogs with GDV include hypoten-
sion, AKI, disseminated intravascular coagulation
(DIC), gastric ulceration and cardiac arrhythmias
(Bruchim & Kelmer 2014, O’Neill et al. 2017).

Prognosis

GDV is a life threating condition, but early admis-
sion (Song et al. 2020) and treatment improves
survival rates (Tivers & Brockman 2009, Bruchim
& Kelmer 2014). Lactate concentration is thought
to be a prognostic factor with high reliability.
Concentrations below 4 mmol L indicate high
survival rate and reduced risk of complications.
On the other hand, concentrations of lactate
above 6 mmol L™ may indicate gastric necrosis
and sepsis, and survival rate is reduced significant-
ly (Tivers & Brockman 2009, Green et al. 2011,
Mooney et al. 2014). The owner must always be
informed about the outcome of every possible
treatment followed.
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Ei1op0¢dnon yaoTpiKoU TEPLEXOUEVOL VOTEPQ ATTO
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CASE REPORT — PEER REVIEWED

Aspiration of gastric contents following a gastro-
oesophageal reflux episode during anaesthesia in a dog
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Iepidnyn

2k0N0G GUANG AyYAIKHG MITOUAVTOYK, 4 TGV, OnAuvKoc,
IOV TIPOCKOUIOTNKE Yot TIPOYPAHUUATIOUEVT) XELPOUPYLKN
eMEUPAOT) EUPAVIOE YUTTPOOLCOPYIKT) TTAALVEpOUN O KAl
avaywyn YAoTPLKOU TIEPLEXOHEVOL, AHECWG HETH TNV EYKOL-
TdoTaon TG avaloOnoiag. Metd to TéAog Tng eméupaong,
éytve ékmTAvor) Tov oloodpdryou pe 0,9% Ppuololoylkd opod
KAl Xopnynodnkav mpoKIvn Tk, avaoTOAEG TNG avTAiag
TPWTOVIWV KAl YXOTPOTTPOOTATEVTIKA aywYyr). Tot akti-
voypadnpata Tov Bwpaka epPpaviiay evprpatTa CUUPATH
He elopodnTIKY Ppoyyxomvevpovia ota Tpdobior mvevpo-
VIKG TIES A KAl TO TIEPIOTATIKO HeTadpépOnke ot Movada
Evtatikng Oepareiag, 61mov xopnynonkav avtiBloTika Kat
o€vuyodvo. Yotepa amd Tpelg niépeg 600nKe e€itrplo artod v
Movada Evtatikng Oepameiag pe pdon Tn ¢puololoyikn
KAWVIKT) €€€TOT) KAl TIHPAUETPOVG TwV aepiwV ailaTog.
Avo prveg apydTepa, 0 OKUAOG ATAV KAVIKA VYIS XWPig
cupmTepata Prxa, dvomvolag 1 dvopayiag. IMapd tnv
KATAMNAN TpoavatoOnTikn vioteia, pHitopel va mpokO el
ELOPOPNON YAOTPLIKOV TTEPLEXOHEVOU T)/KAL GAPUYYIK®V EK-
Kpioewv SleyxelpnTikd, Kabwg n dlacwAnvwon g Tpayeiag
dev TpooTATEVEL TTAPWG TOUG TIVEDHOVEG.

Abstract

A 4-year-old, female, English bulldog, referred
for elective surgery developed gastro-oesophageal
reflux and gastric content regurgitation, soon
after induction of anaesthesia. After the end of
surgery, the oesophagus was flushed with saline
0.9% and the animal was treated with prokinetics,
proton pump inhibitors and mucosal protectants.
Radiographic evaluation of the thorax was con-
sistent with aspiration pneumonia in the cranial
lung lobes and the patient was transferred to the
Intensive Care Unit. The dog was treated with
antibiotics and oxygen administration. After three
days the animal was discharged from the Intensive
Care Unit, on the basis of normal clinical exam-
ination and blood gases. Two months later, the
dog was clinically healthy without any symptoms
of cough, dyspnoea or dysphagia. Despite proper
preoperative fasting, aspiration of gastric contents
and/or pharyngeal secretions may still occur
intraoperatively, as long as tracheal intubation
may not fully protect the lungs.

MeSH keywords: aspiration pneumonia, dog, gastroesophageal reflux
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Elcaywyn

H peiwon Tou TOVOUL TOL KATW 0L00PAYLKOV OPLYKTHpa
(KOZ) xatd tn Sidpkela TG yevikig avaloOnoiag amo-
Telel YvooTO Unxaviopo mpdKAnong yaoTpoolcopaykig
navSpopnong (FOTT) oto okdho kat 1 y&ta (Gibbs &
Modell 1990). H ocuxvotnta epdpaviong tng FOTT Sieyyet-
pNTIKA TTOLKiAeL KaL éxouv avadepBei mocootd pexpt 50%
(Galatos & Raptopoulos 1995a, Galatos & Raptopoulos
1995b, Wilson & Walshaw 2004, Wilson et al. 2006). X1i¢
TIEPLOCOTEPEG TIEPLTTWTELS, TO TIEPLEXOHEVO TIOU TIOALVSPOe
Sev pTavel éwg 1o Ppapuyya (AavBdvovoa maivdpdunon).
e avadpouikn perétn, Samiotwbnke elopdPpnon pévo
o€ 2 6TouG 240 oKVONOUG pe HeTaVaLoONTIKY ELOPOPNTIKT
Bpoyxomvevpovia (Ovbey et al. 2014). To neptexdpevo
110U TTAXALVOpOLEl, AITOTENOVEVO ATTO TPOPES, YAOTPIKA
VYA KL 0€ KATTOLEG TEPUTTOOELG SwdeKASAKTUAIKE éVvpia
(dwdekadakTulo-yaoTpo-olgodpaytkr) maktvdpdunan), eivat
SPputikd yiax tov olcodayikéd Phevvoydvo. Epdoov n TOIT
TIOPAUEVEL ATTOPATT) P TT), TO TIEPLEXOEVO TIOU TTAAIVOpOel
TIAPApEVEL O€ ETTAPT e TOV OLOOPAYIKO PAEVVOYOVO KATH
™ StapKeta TG yevikig avatoOnoiog Kat autod pmopel va
nipokaAéael otcodayiTida kat mbavov olcoPaytkn 6TéVW-
on pe TNV épodo Tov Xpovou. O OXNHATIOUOS OTEVWOTNG
HITOpEl va €Xel GOPAPEG EMITTMOELG Yior TA [ Kot PITopel va
odnynoetoto Bavato 1) v evBavaocia (Wilson & Walshaw
2004). HTOIT eivat pia amnd Tig KuploTepeG EMUTAOKEG TG
yevikng avaloOnoiog otov avBpwo. Epdcov To yaoTpiko
TIEPLEXOEVO TIOL TIAALVOPOHEl PTAOEL TO G&PLY YA TIPLV TN
Slaopaion Tov agpaywyou, propel vo akolovBnioet elopo-
¢nor| Tov pe OaVEG KATAOTPOPLKEG TUVETELEG. MANLOTA
éva arto Ta ovxvdtepa aitia Bavatov e€attiag TnG yevikig
avaloBnoiag eivat n elopoOPNCN YAGTPLKOD TIEPLEXOHEVOU
otoug vevpoveg (Engelhardt & Webster 1999).

Eivat aloonpeiwto 10 Yeyovog 0Tt pia mabnon pe tov
{010 vTtokeipevo attionaboyeveTikd Pnxaviopd popel va
TpoKaAEoel SU0 EexwploTEG KALVIKEG ETTUTAOKEG o€ SVO
Saopetikd {wikd eidn. And 600 yvwpilovv ol ovyypageic,
OTNV KTNVIXTPLIKY Kal otpikn) Brphoypadia Sev vmdpyet
ONHOGLEVEVO TIEPLOTATIKO 0L00PAYITIONG 1) GTEVWOTG TOL
oloodpdyov mov va tpoékuye a6 FOIT katd Tn Sdprela
yevikig avaiobnoiag otov avBpwro, mapdlo mov 1 elo-
pOPNON YOO TPLKOD TIEPLEXOUEVOL OTOVUG TTVEVHOVEG KATK
TNV EYKATAOTHON lval 1) KUPLOTEPT) EMUITAOKT) TNG YEVIKNAG
avaloBnoiag otov avBpwrto. Avtifeta, oto okOAo Kal TN
Y&t Sev €xouv avapepOel TIEpIOTATIKA ELGPOPNONG Y-
OTPLKOV TIEPLEXOUEVOD TIOL VAL TIPOEKLYAY KATd TN StapKeLa
yevikng avatoOnoiag, eve avtiBeta eivat molvdapBpa ta
TEPLOTATIKA OLGOPAYITIONG KOt GTEVMOT)G TIOL £XOUV AVA-
¢pepBel. 1o mapdv evladEpov TePLOTATIKO, TIEPLY PAPETAL
€lopOPnON Yoo TpikoL Teptexopévou totepa ard T'OIT oe
OoKUAO UTTO YeVIKT) avatoOnoia pie amoTéAeT o ELOPOPNTIKT
Bpoyxomvevpovia.

Aspiration after gastro-oesophageal reflux in a dog

Introduction

The reduction of the lower oesophageal sphinc-
ter (LOS) pressure during anaesthesia is a well-
known mechanism of gastro-oesophageal reflux
(GOR) development in dogs and cats (Gibbs &
Modell 1990). The prevalence of GOR intraoper-
atively varies and percentages of up to 50% have
been reported (Galatos & Raptopoulos 1995a,
Galatos & Raptopoulos 1995b, Wilson & Walshaw
2004, Wilson et al. 2006). On most occasions,
the refluxate does not reach the pharynx (“si-
lent” reflux). In a retrospective study, aspiration
was only witnessed in 2 out of 240 dogs with
post-anaesthetic aspiration pneumonia (Ovbey
et al. 2014). This refluxate, which is a mixture of
ingested food, gastric chyme, and in some cases
duodenal enzymes (duodeno-gastro-oesophageal
reflux), is erosive to the oesophageal mucosa.
As long as GOR remains unnoticed, the reflux-
ate stays in contact to the oesophageal mucosa
during anaesthesia, and this may cause oesoph-
ageal inflammation and potentially oesophageal
stricture in due course. Stricture formation may
have serious consequences to the animals, and
it may lead to death or euthanasia (Wilson &
Walshaw 2004). GOR is a major complication
of anaesthesia in humans. If the refluxate reach-
es the pharynx before the airway is secured, it
may be aspirated with potentially devastating
complications. Indeed, one of the commonest
causes of death related directly to anaesthesia is
pulmonary aspiration of gastric contents (Engel-
hardt & Webster 1999).

It is interesting that a condition with the same
underlying mechanism of development can pro-
duce two different clinical complications in two
different species. As far as the authors are aware
of the medical and veterinary literature, there is
no report of oesophagitis or oesophageal stricture
caused by GOR during anaesthesia in humans,
although pulmonary aspiration at induction
is the main complication. On the contrary, in
dogs and cats there have been no case reports
of pulmonary aspiration of gastric contents that
occurred during general anaesthesia, whereas
many cases of oesophageal inflammation and
stricture have been reported. In this case report,
we describe the aspiration of gastric contents
after GOR in a dog under general anaesthesia
resulting to pneumonia.
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Eilopdenon uotepa amd yaoTtpoolco®ayikr MaAvSpOUNcn o€ GKUAO

Ileprypadn

ZKONOG 4 eT®V, ONAUKOG aKEPALOG, TTAXDOAPKOG, GPUANG
English bulldog, cwpaTtikot Bapoug 21 kg (deiktng owpa-
TIKAG KATAOTAONG 7), TIPOOKOUIOTNKE YO TIPOYPAHUATL-
OpEVT XELPOUPYIKT) EMEUPOOT) EKTONG TITUXTHG TNG OUVPAG.
O okbhog fTav kAWK vyt H yevikn e€étaon aipoarog
KOl TO PAGIKO PLOXNHIKO TIPODIA TV EVTOG GUCLONOYIKGOV
opiwv. To {®o voPArOnKe o mpoeyxelpnTIKn vnoTeio 3
WPQOV. LUYKEKPLUEVX, 1) HLOT) TTOCOTNTA TWV NUEPTOLWV
AVAYK®V EUTTOPLKNG TPOPNG 0 KOVGaEPPA ylor OKUAOVG
xopnynonkoav to Ppddt mpty artoé TNy eméppon, pe akolovdn
niepioSo vnotelag 12 wpodv péXpL To eMOEVO TP, OTOTE
xopnynonke to dAo (od Twv Npeprolwy avaykov. Tpelg
Opeg apyoTepa xopnyndnke mpoavatodnTIKy aywyrn pe
axetvlompopalivn (Acepromazine, Alfasan, Netherlands)
0,05 mg kg™ kat fovtoppavorn (Butador, Richter Pharma
AG, Austria) 0,1 mg kg™, evSopvikd (IM), otov TeTpaképaro
Hnptoio pu. Eikoot Aemtd petd v mpoavatadntikn aywyn
toroBetnOnke evdopAéPlog kabetrpag otnv KedoAIK
GAéPa. Emiong xopnynOnke kapmpodévn (Rimadyl, Pfizer,
Scotland, UK) o1 86on tov 4 mg kg™ eviogprefing (IV)
¢ TTPOANTITIKY avokynoia. Eykatdotoaon g avaioOnoiog
éytve pe ipomtopoOn (Propofol, Fresenius Kabi, Greece) 2
mg kg! IV kat Stacwinvaobnke n tpayeia pe Tpaxelocn-
Ava ecwtepiknig Siapétpouv 6,5 mm (Lo-Contour Murphy,
Mallinckrodt, Ireland). O aepoB&apiog Tov TpayeloocwArva
mAnpwOnke pe mieon mepimov 20 cmH, O, pe TV TEXVIKA
AN pwonNG Tov aepobalapov pe Tavtdxpovn mieot Tov
avartvevoTikoy ackol ota 20 cmH, O (pavopetpo avat-
0ONTIKNG UNXAVNC) Kal aKkpoOaon Yl SloppoEg agpar artod
T0 0TOHA TOL oKVAoL. H Statrpnon ¢ avatoOnaiag éytve
e tooprovpdvio (Isoflurane, Merial, Italy) oe ofvyovo
0e KAELOTO KUKAWO EMOVELOTIVONG, fe por) o€uyovou 1
L min. [Tepleyxetpntika xopnynbnke diéhvpa Lactated
Ringer’s pe puOpo6 10 ml kg' ht.

Kata tn diépkela tng avaloOnoiog o okdAog ToTm0-
BetrOnke oe otepvikn KatdrAlon. [Tévte Aemtd pet& TNV
gyKaTAoTOIoN TNG avatodnoiag, TomobetrOnie oTov otoo-
¢payo nhextpddio ya pétpnon pH (52-00/pH meter 507,
Crison Instruments S.A., Spain) 5 cm npooBiwg tov KOX
Kat Tov ouvexr) éAeyxo Tou pH Tou otcodpdryou, Stadikaoio
0L YvOTAV WG HEPOG EPELVNTIKNAG HeAéTnG Yl T TOTL
Apéowg petd tnv TomoBétnon Tov NAeKTpodiov Yyl TN
pétpnon tov pH, 1o olcopayikd pH Ppébdnke va eivat 3,5,
omote Té0nKe voyia enelcodiov maAvdpdunong. Aeka-
TéVTe AT apydTEpaL, arkoAoVONGE avaywyr Yo TPIKOD
TIEPLEXOUEVOU 0TI CTOUATOPAPUYYIKN Kol PLVIKT KOLAG-
Ta oL Siéppevae amnd To GTOHA KAl TOLG HUKTHpeg. H
EKPOT) YOOTPLKOV TiepleXopévou amd 1o oTtopa SipKeae
miepinov 2,5 wpeg, Katd T SiEpKela TwV OTolwV yIvoTay
avoppodnor Tov avaxBEVTog TepLEXOHEVOD ATTO TIG PLvL-
KEG KOLAOTNTEG, TO PpapLY YA Kat Tov olcodpayo. To pH tov
oloodp&yoL Kupavotav peta€d 3 Kat 3,8 kotd TN Stdprela

NG XELPOUPYLKNG eTMEUPAONG.
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Description

A 4-year-old, intact female, obese English bull-
dog, weighing 21 kg (body condition score 7),
was referred for elective resection of a tail fold.
The patient was clinically healthy. A complete
blood count and basic biochemistry profile were
performed and found to be within normal limits.
The patient had a 3-hour pre-operative fasting.
In particular, half of the daily requirements of
a commercial canine canned diet was given in
the evening before surgery, followed by a fast-
ing period of 12 hours until the next morning,
when the dog was administered another half of
the daily requirements. Three hours later the
dog was premedicated with acepromazine (Ac-
epromazine, Alfasan, Netherlands) 0.05 mg kg™
and butorphanol (Butador, Richter Pharma AG,
Austria) 0.1 mg kg, intramuscularly (IM), in
the quadriceps femoris muscle. Twenty minutes
after premedication, an indwelling catheter was
introduced into the cephalic vein. Carprofen
(Rimadyl, Pfizer, Scotland, UK) was also adminis-
tered at a dose of 4 mg kg! intravenously (IV) as
pre-emptive analgesia. Anaesthesia was induced
with propofol (Propofol, Fresenius Kabi, Greece)
at 2 mg kg IV and the trachea was intubated
with an endotracheal tube (Lo-Contour Murphy,
Mallinckrodt, Ireland) with an internal diameter
of 6.5 mm. The cuff of the tube was inflated at a
pressure of about 20 cmH, O, using the technique
of inflating the cuft while squeezing the breathing
bug at about 20 cmH,O pressure (anaesthetic
machine manometer) and listening for leaks from
the mouth of the dog. Anaesthesia was main-
tained with isoflurane (Isoflurane, Merial, Italy) in
oxygen through a circle rebreathing system, with
a 1L min" oxygen flow rate. A Lactated Ringer’s
solution was being administered peri-operatively
at a rate of 10 ml kg' h.

During anaesthesia the patient was placed
into sternal recumbency. Five minutes after in-
duction of anaesthesia, a pH electrode (52-00/pH
meter 507, Crison Instruments S.A., Spain) was
introduced into the oesophagus 5 cm cranially to
the LOS and the oesophageal pH was constantly
monitored, as a procedure of a clinical study on
GOR. Just after the placement of the pH elec-
trode, the oesophageal pH was found to be 3.5
and the patient was considered to have a reflux
episode. Fifteen minutes later, gastric contents
were regurgitated into the oropharyngeal and
nasal cavities and also leaking from the mouth
and the nostrils. The outflow of gastric contents
from the mouth lasted for about 2.5 hours and



E¢pooov ohokAnpwbnke n xelpovpytkr) emépfacn,
aKkoAoUONoE EKITAVGT) TOL OLGOPAYOL e [IKPEG TTOOOTNTEG
pUGLONOYLKOD 0pOD oL oTTolEG avappodprOnKay dueoa.
H éxmlvon pe puotoroyikd opd Kat avappodnon Tov
emavoAnGpOnKav apretég popég péxpt va kaboapioel o
0L00PpAY0G aItd YyaoTpLKo TepLexopevo Kot To pH telikd
éptaoe va eival miepimov oto 5. EmumAéov xopnynOnxke
OepamevTIKy aywyT) HE TTPOKIVNTIKK, AVAOTOAEIG TG
avTAOG TTPWTOVIWY Kol YAOTPOTIPOOTATEVTIKEG OVGTIEG.
Zvuykekplpéva xopnyndnkoav petokompapidn (Primperan,
Sanofi Aventis, Greece) kat pavitidivny (Zantac, Glaxo
Smithkline, Greece) oe 860 0,5 mg kg* ka1 2 mg kg™
IV, avtioTtoia.

MeTd TV €KITALGT) TOL OLCOPAYOU KL TIPLY oTtd TNV
avavnyn, exéyxonie n mbavotnta elopdPnong yasTpLkon
TTEPLEXOUEVOL OTOUG TIveLpoVEG. Ta akTvoypadpripaTa
Tov Bopaka amokaAvyav Sidnon Tev kKuyelidwv Kat
agpoPpoyxoypadrpota oTa TPpocdia TVEVHOVIKA Te-
Sior, ovpUPATA e eloPOPNTIKY PpoyxoTvevpovia Kot TO
(oo petadpépOnie otn Movada Evratikng Oeparmeiog
(ME®). O tpaxeloowAivag adalpédnke fe TNV KePoAN
Tou OKDAOL 0€ XapnAoTepo eminedo Kol e ToV agpobd-
Aapo Tou TPaXELOOWAN VA O [HePIKT) TIAPWOT) He aépa.
H Beparevticn aywyr) meptA&ppove Ty Xoprynon ovtt-
Brotikwv: xopnyndnkav papuroprofacivn (Marbocyl,
Vetoquinol, France) 2 mg kg ava 24wpo, oe cuvSvaoud
pe kKAwvdapukivn (Dalacin, Pfizer, Greece) 10 mg kg™ kat
kepaloivn (Vifazolin, Vianex SA, Greece) 30 mg kg™
avd 12wpo, IV yix 116 emdpeveg tpeic nuépeg. Emiong
xopnynOnke covkpaiddtn (Peptonorm, Uni-Pharma,
Greece) 30 mg kg per os, avd 8wpo. Metd tnv adaipeon
TOU TPUXELOCWAN VA, 1] HePIKT Ttieon Tov o§uydvou 6To
aptnplakd aipa nroy 89 mmHg. Qo1600, TPOANTITIKA
TonofetnOnke emniong evdopvikog kabetripag ylor Tnv
napoxn} o€uyovou, yia 24 mpeg. O Kopeopog TG aLpoodot-
pivne (oA pikr) oEUHETPIX) OTN CLVEXELX TINPEUELVE TIAV®
ar6 92%. AkohovBnoe xoprynon Stalbpartog Lactated
Ringer’s oe apxiké puOuod 80 ml h-'yia Ti¢ tpdhTeg Svo
opeg kat ot ovvéxeta 40 ml h yio i emopeveg 24 Hpeg.
Tnv emopevn nuépa 860nke e€itfplo and tnv MEO, pe
Bdon 1 GpuoLOAOYIKY KAVIKT eEETAOT Kotl TTAPAUETPOUG
Tw¢ agpiov aipatog. To {Ho voonhevTnke yio Tpeic npépeg
OULVOALKAL. AVO Urveg apydTepa, 0 OKVUAOG HTAV KALVIKA
VYIS XwpI¢ cupmTOHATA BXa, SvoTIVOoLag 1) Suapayiag.

ZutnTon

H elopopntikn) Bpoyxomvevpovio ekdNAGOVETAL HETE TNV
eLlopOGN 0T CTOHATOPAPLYYIKOD 1] YAOTPEVTEPLKOV TIEPL-
eXOHEVOL oTOV aepaywyo. Eivatl pia ouyvr) katdotaon
O0TOVG OKVAOUG, TIOU TTPOKUTITEL e€autTiog TAdNoewv TOL
OLCOPAYOU, EUETOV, VEULPOAOYLKOV SLATAPUXMV 1) TTO-
Onoewv Tov Aapuyya. Mnopei emiong va epdaviotei oe
TIEPLOTATIKA LTTO YeViKT avaloBnoia (Kogan et al. 2008). H
ELOPOPNTIKY) PPOYXOTIVELHOVIN eival i coBapn) eMUTAOK,

Aspiration after gastro-oesophageal reflux in a dog

regurgitated material from the nasal cavity, the
pharynx and the oesophagus were being suctioned
during this time. The oesophageal pH ranged from
3 to 3.8 throughout the surgical procedure.

When the surgical procedure was finished, the
oesophagus was flushed with aliquots of normal
saline and aspirated. Saline flushing and aspiration
were repeated several times until the oesophagus
was free of gastric content and the pH was recorded
to be approximately 5. Moreover, treatment with
prokinetics, proton pump inhibitors and mucosal
protectants was initiated. In particular, metoclo-
pramide (Primperan, Sanofi Aventis, Greece) and
ranitidine (Zantac, Glaxo Smithkline, Greece) were
used at 0.5 mg kg™ and 2 mg kg* IV, respectively.

After oesophageal lavage and before recov-
ery, the patient was also evaluated for aspiration.
Radiographic evaluation revealed alveolar infil-
tration with air bronchograms at the cranial lung
lobes compatible with aspiration pneumonia and
the patient was transferred to the Intensive Care
Unit (ICU). The dog was extubated in head-down
position with the endotracheal tube cuff partially
deflated. Treatment included the administration of
antibiotics: marbofloxacine (Marbocyl, Vetoquinol,
France) 2 mg kg every 24 hours, combined with
clindamicin (Dalacin, Pfizer, Greece) 10 mg kg and
cephazolin (Vifazolin, Vianex SA, Greece) 30 mg kg™
every 12 hours, were administered IV for the next
three days. Sucralfate (Peptonorm, Uni-Pharma,
Greece) administration was also administered, at
30 mg kg™ per os, every 8 hours. After extubation,
arterial oxygen tension was 89 mmHg. However,
a nasal catheter was also introduced for oxygen
supplementation preventively, for 24 hours. Haemo-
globin saturation (pulse oximetry) remained above
92% thereafter. Administration of Lactated Ringer’s
solution was initiated at 80 ml h* for the first 2
hours and then at 40 ml h™* for the next 24 hours.
On the next day the animal was discharged from
the ICU, on the basis of normal clinical examination
and blood gases. The patient was hospitalized for
three days in total. Two months later, the dog was
clinically healthy without any symptoms of cough,
dyspnoea or dysphagia.

Discussion

Aspiration pneumonia develops after the inhalation
of oropharyngeal or gastrointestinal contents into
the airways. It is a common clinical condition in
dogs, which is associated with oesophageal dis-
ease, vomiting, neurologic disorders or laryngeal
disease. It may also develop post-anaesthesia (Ko-
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10V prtopel v 0dnynoeL oe cOVOPOO 0O AVATIVEVOTIKIG
Sdvoyépelag. Me v mapoxr KatdAANAng BeparmevTikig
aywyng Kot vooneiag, 1 téBnon autr éxel kakr) Tpdyvwon
OTOUG OKDAOUG, e TUVONIKK TTOCOGTA eTtiBiwong 68-81%
(McConnell et al. 2007, Kogan et al. 2008). Ze fua peydn
TUXOULOTIOLNHEVT) TTOAVKEVTPLKT| avaSpOKT) HENETT O OKU-
Aoug, e OUASES TTEPIOTATIKWY KoL HAPTUPWY, 1) GUVOAIKN
TOAVOTN T EUPAVIONG TNG ELOPOPNTIKNG PPOYXOTIVEVHO-
viag o€ epLoTaTIKA LTTO YeVIKT avaloOnoia ftoav 0,17% e
eVpog a1t6 0,04% €wg 0,26% petald tov KAtvikwv (Ovbey
et al. 2014). Eivat afloonpeinto to yeyovog ot otnv idia
HEXETT), OTA {Wa TTOV EUPAVIOAV ELCPOPNTIKT Bpoy)o-
nivevpovia, TOTIT peydhov dykov ekdnAdOnke eite Katd
M dlocwAvwon ¢ Tpayeiog (Katd Ty eyKatdoTaom
G avaloOnoiag), eite kata v mepiodo TG avavnyng.

O kivduvog yla elopdPn o EiVAL YVWOTOG GTNV KALVIKT
1ipdi€n. Xe S0 KAWIKEG pelétec, 1/240 kat 2/270 okVAoL OV
uToPANONKaV oe XelpoLPYIKT eTTéUPaoT epdavioav ava-
YWYT) YAOTPIKOD TIEPLEXOHEVOU pe £€056 TOV oITO TO OTOUA
(Galatos & Raptopoulos 1995a, Galatos & Raptopoulos
1995b). Xtov &vBpwro n elopodnTiKr Ppoyxomvevpovia
exdnhwvetal tepimov oto 10-20% twv neplotatikwy TOIT
KoTé TNV eykatdotaon g avaiocdnoiag (Gibbs & Modell
1990).'Evag a1t6 1oug KUpLouG TTapayovTeG TTOU HITOpoV
va ennpedoovv TNy epddvion tng I'OIT eivar o dykog Tov
YaoTptkov meplexopévou. Qotéo0o, 1) Bewpla dTL 1 voteia
pitopel va eyyun0et «adelo otopaxo» €xet ammodelytel OTL
elvat eapaipévn (Engelhardt & Webster 1999, Watson &
Rinomhota 2002). KaBd¢ o otopayog ovveyilel va ekkpivel
YaoTpIKA LYpd, Sev pitopel ToTE va eival Teleiwg adelog
QKON KOl DOTEPXL OTTO VIO TELN oI TO TTPOTYOUHEVO Ppadt
(Engelhardt & Webster 1999).

2NV KTVIXTPIKT TIPAEN LITAPXOLY XPKETEG HENETEG
oL avagEépovy Tn cuxvotnTa euddaviong tng [OIT ota
(oo cuvtpodlag. H xopriynon mpomopding éxet ovoye-
Tiotel pe apketd vynha mocootd [OTT oLyKpLTIKA e TN
xopnynon Betonevtovng (Raptopoulos & Galatos 1997) kau
Hitopel va tpodiaBéoet oe auxvn epdavion TOTT, mbavov
Aoyw TG peyalvTepng pelwong Tov tévou Touv KOZ mov
TIPOKAAE(TAL QTTO TNV TIPOTIOPONN CLYKPLTIKA pe T Belo-
TeVTOVN 010 OKOAO. ANNot TtapdryovTeg meptAappavouy
NV TapateTapévn mepleyxelpntikny vnoteio (Galatos &
Raptopoulos 1995b) kat tn xoprjynon omtoetdov (Wilson et
al. 2005). H popoivn petwvet tov 1ovo Tov KOZ kat av€dvel
Vv mbavotnTa maAvdpounong otov mibrko rhesus kot
tov avBpowro (Hall et al. 1975). Xe pia pelétn (Savvas et
al. 2009), anodeixtnke 4TL N TPOPT| Ge KOVOEPPar OTN LLOT|
NHeprola TOoOTHTA TTOL XopNnyHOnKe 3 Wpeg TIpLY artd TNV
avaioBnoia Sev avavel ONHAVTIKG TOV GYKO TOV YOO TPLKOD
Tieplexopévou. Me Baon auth Tn HeAéTn, paiveTal 6Tt péoa
070 €0pog NG oLVNOLoHEVNG SIAPKELAG TIPOEYXELPNTIKAG
vnoteiag, cupmeptlapPoavopévng vnoteiog pe Stdprela 2
He 4 dpeg, 0 GYKOG TOU YOO TPLKOV TTEPLEXOUEVOL OeVv Trati-
et onpavtikd poro otnyv ekdniwon tng FOTT. Avtifeta,
010 oKkVAo eivat Bavd o xapnid pH touv yaotpikol
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gan et al. 2008). Aspiration pneumonia is a severe
condition, which may lead to acute respiratory
distress syndrome. With the appropriate therapy
and hospitalization, the disease has a good progno-
sis in dogs, with an overall survival rate of 68-81%
(McConnell et al. 2007, Kogan et al. 2008). In a
large, multicentre, randomized, case-controlled
retrospective study in dogs, the estimated overall
prevalence of post-anaesthetic aspiration pneu-
monia was 0.17% and ranged from 0.04% to 0.26%
among the institutions (Ovbey et al. 2014). Inter-
estingly, in the same study, in the patients which
developed aspiration pneumonia, a large-volume
GOR occurred either during the period of tracheal
intubation (at induction of anaesthesia) or in the
recovery period.

The risk of aspiration is well recognized in clini-
cal practice. In two clinical studies, 1/240 and 2/270
dogs that underwent surgery developed regurgita-
tion of gastric contents from the mouth (Galatos &
Raptopoulos 1995a, Galatos & Raptopoulos 1995b).
In human medicine, aspiration pneumonia occurs
in about 10-20% of the GOR cases at induction
of anaesthesia (Gibbs & Modell 1990). A major
factor that may affect the prevalence of GOR is the
volume of gastric contents. However, the concept
that fasting guarantees an “empty stomach” has
been shown to be incorrect (Engelhardt & Webster
1999, Watson & Rinomhota 2002). As the stom-
ach continues to secret gastric juices, it can never
be completely empty even after an overnight fast
(Engelhardt & Webster 1999).

In veterinary clinical practice, there are several
studies reporting the prevalence of GOR in small
animals. The administration of propofol which is
associated with a much higher prevalence of GOR
than the administration of thiopental (Raptopoulos
& Galatos 1997), may contribute to high prevalence
of GOR, probably due to the greater decrease of
LOS pressure induced by propofol than by thio-
pental in dogs. Other factors include prolonged
preoperative fasting (Galatos & Raptopoulos 1995b)
and the administration of an opioid (Wilson et al.
2005) thiopental, and isoflurane. Morphine de-
creases LOS pressure and increases the probability
of reflux in rhesus monkeys and humans (Hall
et al. 1975). In a study (Savvas et al. 2009), it has
been shown that canned food at a half daily rate
administered 3 hours before anaesthesia does not
increase significantly the gastric content volume.
According to this study, it seems that within the
range of the usual duration of preoperative fasting,
including a 2 to 4 hours fast, gastric content volume
does not play an important role in affecting the



TEPLEXOHUEVOL VA ElvaL TTIO CTHAVTIKO KPLTHPLO Yo TNV
TOUTOTIOINON TWV TIEPLOTATIKAOV LYNAOD Kv&UVOU ept-
¢paviong T'OTT, 8edopévou 61L 1) Tpodr) o€ KOVOoEPPA TTOL
xopnyeitat otn pon nuepriota 8601 3 wpeg TpLv amd T
xopnynon yevikrg avaiodnoiag dev avfavel onpavTika
TOV OYKO TOU YOO TPLKOV TTEPLEXOpEVOU. (20TOCO GTO TAPOV
KALVIKO TIEPLOTATIKOG, TIAPE TNV LITOPOAT TOL O€ GUVTOWN
nipoeyxelpnTikn vnotela, mpoékuye [OTT, deixvovtog ott
ptopel Kot TTéAL var ekdnAwBel makvSpounon.

Z1o apdv mepLoTaTikG, TomoBeTOnKe TpoyeloowAn-
vag pe agpoBalapo peydAov 6yKou Kot XXHUNATG Ttieons.
Avtdg o TUT0G aepoBahdpov éxel pakakd Tolxwo KAt
€UKOAX XAVEL TO OO TOU, KAt EXEL LEYANO ETWTEPLKO
OYKO Kot SIAHETPO KAl AeTTTO €VAVYIOTO TOlXWHA IOV
eMTPETEL VA 0PppayloTel 0 aepaywyds Xxwpic n Sidtoon
TV TOXWHAETOV TN Tpaxeiag. E¢doov n voletodpe-
v StdpeTpog Tou aepoBaldpou eivat TOAD pHeyaADTEPN
a6 1 StapeTpo g Tpayeiag, propel va avadumiwbel o
aepoBdapog Kat va oxnpotioet TTuxeg pe mboavotnta
elopodnong petald twv mruxov. H etopognon propei
va oupPel pe agpoBadapoug XapNAnG Tieong pe TITLXEG
1 avadumiwoelg. H mbavotnra avtr) avfdvetal pe tnv
QUTOHOTN AVATIVOT), EV® ) TILPOXT| KEPLOHOV CLVEXOVG
Betiknig mieong kot BeTikng ieong 0To TENOG TNG EKTTVO-
¢ ptopovv va Bondrcovv otny npoinyn (Dorsch &
Dorsch 2008).

210 TTEPIOTATIKS {OG XPNOLHOTIONONKE TPOKELOCWAN -
VoG ecwTeptKnG SlapéTpou 6,5 mm Kat Sev eivat mbavo
va LTI PXAY TITUXWOELS TOL agpoBoadpov. Emmhéov,
ePpappoOOTNKE 1 KATAAANAN TTieon TANpwONG TOL are-
poBalapov. Mia miBavr e€fynon yia v elopo¢pnon
prtopel va eivat 0Tl 0 XEIPLOHOG TAXVOAPKWY OKUAWY
eppavilel SUOKOMIEG KoL UTTOPEL Vot eiXe WG ATTOTENETH
NV HeTaTOTMLON TOL aepoBakdpov. Avtd oe cuvSvaoud
He To Yeyovog otL eixe &n pokvyel FOIT apéows petd
NV eyKataoTaon TnG avatodnoiog pmopel va odrynoe
oe elopoPnon. Mia evarhaxtikn e€iynon Ba propovoe
va eivat 0L 1) elopoPnon eixe ndn mpokLYeL TTpLY TNV
ELOAYWYT) TOL TPAXELOCWANVA KAl TIEPACE ATIAPATHPNTN.

Znv kAWK Tpan, n TpoavalodnTikn oywyr) pe Eva
omioeldég popei v av€noet Spapatika Ty mboavotnta
Yo TOIT, mop& TNV epappoyn KATeAANANG TTpOeY XELPNTL-
KnG vnoteiag. EnmAéov, pmopel va Tpok0Youy emmAoKEG
efautiog Tov TpayeloowAva. ZuyKekpLpéva, n mbovotnta
Yl el0pOPNOT PAPLYYIKOV EKKPICEWV 1) YAOTPLKOV TTEpL-
exopéVoL TIpLY StacpalloTel 0 agpaywyds 1 yia Stappor)
TOUG HéOw TOL AApuYYa Ttapd TV TomoBéTnon Tpoyel-
oowAnvag pe agpoBdapo, Tpog Tovg mvedpoveg Sev
undevifetat, Kot 0 KAVIKOG TIPETTEL Var €XEL TTAVTA UTTOYLY
OTL KATL TETOLO prtopel var oL e,

YX0yKkpovon cupPePOVIV

OL ovyypageic Snhwvouv 6Tt dev LTTAPXEL TUYKPOLOT
OLUPEPOVTOV.

Aspiration after gastro-oesophageal reflux in a dog

occurrence of GOR. In contrast, it may be that in
dogs, low gastric content pH is a more important
risk criterion for identifying patients at increased
risk for intraoperative GOR, given that canned
food at a half daily rate administered 3 hours before
anaesthesia did not increase significantly the gastric
content volume. However, in our case, despite the
application of a short preoperative fasting, GOR
occurred, showing that reflux may still develop.

In our case, a tube with a high-volume low-pres-
sure cuft was used. This type of cuff is floppy and
easily deformed, and it has a large resting volume
and diameter and a thin compliant wall that allows
a seal to be achieved without stretching the wall
of the trachea. If the residual diameter of the cuff
is much greater than the diameter of the trachea,
cuff infolding may occur, with the possibility of
aspiration along the folds. Aspiration can occur past
low-pressure cuffs with folds or wrinkles. This will
be increased with spontaneous respiration, while
continuous positive airway pressure and positive
end-expiratory pressure are protective (Dorsch &
Dorsch 2008).

In our case, a tube with 6.5 mm internal diameter
was used and it is unlikely that infolding occurred.
Moreover, the appropriate inflation pressure of the
cuff had been applied. A possible explanation for
the aspiration may be that the manipulations of the
obese dog are difficult and might have resulted in
dislodgment of the cuff. This in combination with
the fact that GOR had already occurred just after
induction, may have led to the aspiration. Another
explanation could be that aspiration had already
occurred before the introduction of the tube and
it was unnoticed.

In clinical veterinary practice, premedication
with an opioid can dramatically increase the pos-
sibility for GOR, despite the application of prop-
er preoperative fasting to reduce this prevalence.
Moreover, complications associated with the
endotracheal tubes may occur. In particular, the
possibility that pharyngeal secretions or stomach
contents could be aspirated before a secure airway
is established or may seep through the incompetent
larynx during anaesthesia in the presence of a cufted
endotracheal tube into the lungs is not null, and the
clinician must always be aware of such a possibility.
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Doberman pe evdoppivikng kakonOn veomaocia
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CASE REPORT — PEER REVIEWED

Gastric dilatation during sedation in a Doberman with

intranasal malignancy

Evmorfia Totta DVM, Kiriaki Pavlidou DVM, PhD, Ioannis Savvas DVM, PhD

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

Hepidnyn

2K0A0G 7 TV, pUANIG Doberman pincher mpookopiotnke yio
n Sebtepn mpoypappatiopévn cuvedpia xnpeloBepareiag,
Aoyw evdoppvikol akavBokuTTapkol KapKvopatog. O
oKONOG vTTOPATONKE o€ Npépnon e Se€pedetopudivn Kat
Bouvtoppavdin, Aoyw emiBetikng cupmeptpopds. Katd
™ SLapKeLX TNEG NPEUNONG, 0 OKVAOG TTapouciace ofein
Si&taon Tov oTopdKOoU, TTOU eTLPefat@BNKE AKTIVOYPAPIKA.
AtevepyniBnke eneiyovoa QITOCUITIEST) TOL GTONAXOV KAl
petd tn otabeportoinon tov acBevouig, xoprynon e Xn-
petoBepareiag. O oKOUAOG AVEVNYE IKAVOTTOLNTIKA.

Abstract

A 7—year—old Doberman pincher dog was pre-
sented for the second scheduled chemotherapy
session due to intranasal squamous cell carcino-
ma. The dog was sedated with dexmedetomidine
and butorphanol due to an aggressive behaviour.
During sedation, the patient was presented with
gastric dilatation which was confirmed radio-
graphically. Emergency gastric decompression
was performed and following the stabilization
of the patient, chemotherapy was administered.
The dog recovered uneventfully.

MeSH keywords: conscious sedation, dog, gastric dilatation, neoplasms

Ewcayeyn

H aipvidia ouykévipwon aépa 0To oTOpGKL topei va odn-
ynoet oe ofeia Sidtaom Tov otopdxov (OAL), cuvodevdpevn
1) pn amtd atpodr) Tov opydvou. H atpodr Tov Statetapévou
OTOHOXOU €XeEL TIEPLY paPEl 0TO GKVUAO WG cUVOpopo Oeiag
Awataong kat Ztpodn¢ Zropaxov (OAXY) (Monnet 2003).
Ta cVvvdpopa OAL kat OAZE amoTe oLV ATEANTIKEG
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Introduction

Rapid accumulation of gas in the stomach could
lead to gastric dilatation (GD) with or without
malposition. Rotation of the dilated stomach has
been described in dogs as Gastric Dilation—Vol-
vulus (GDV) syndrome (Monnet 2003). Acute GD
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ytor tn {wr) Kataotdoels, KabBwg o SIaTeTaHEVOS OTOHAKOG
TiopepTtodilel TN pUOLONOYIKT) AVATTVOT] KAl CUUTTLECEL TNV
omnioBia koiln pAEPa, 08nydVTOG OF LITOOYKALHICL Kot KU-
Khopopikn kataminéia-ook (Tivers & Brockman 2009).

H attiohoyia kat maBopuotodoyia 1ng OAXE Sev éxel
aKopn amooagnviotel AN pwg. ITapoha avtd, n diepevvnon
Kal AITocadvIon TV TApAyovIwy oL TpodiabéTovy
oto véonpa, Ba prtopovoe va GUUPAAEL TNV TTPOANYN
Tov. Méxpl onpepa, apketoi diattntikol, mepparlovrirol
Kat etdtkoi oXeTI{OpEVOL {e TOV GKUAO, TIHP&YOVTEG EXOUV
Tovtorroinei, ol ONHAVTIKOTEPOL TwV oTolwV eival: N
nipodi&Beon TG GLANG — HEYAAOTWES KAL YLYAVTOOWES
¢pulég (Glickman et al. 2000a, Glickman et al. 2000b),
T GUOTATIKA TNG Tpodn¢ (Raghavan et al. 2006) kat n
TIPOGANYN HEYAANG TTOGOTNTAG TPOPNG Hict popa TNV NéPa
(Glickman et al. 2000b, Raghavan et al. 2004), n peydn
nAiwia (Elwood 1998, Theyse et al. 1998), n) Omap€n ouyyevn
npwToL Pabuov pe otopikd OAZE (Glickman et al,, 2000a),
n vrapén §évou cwpatog oto otdpayo (de Battisti et al.
2012), mpobmapyovoa GpAeyHovOSNG VOCOG TOL EVTEPOL
(Braun et al. 1996) kau t1oToptd omAnvekTopn (Sartor et al.
2013). H emubeticdtnra, n poPikn cvprepipopd (Pipan et al.
2012), kaBamg katn agpodayio (Elwood 1998) éxouv emiong
ovoXeTIoTel pe abEnon Tou Kivdhvou epdaviong OAXE.

H evdoppivikn evtémion tov akavBokuTrapiko
KAPKIVOUXTOG 0TO OKVAO aroTeAel pior oTtavio pop¢r
KkaxonBetag (1-2% Twv VEOTTANGL®Y TOL GKUAOD) e [IKPN
TOavOTNTA HeTAOTAONG, OAAG SLOHEVT) TTPOYVWOT) YLor TNV
TAfpn vtoxwpn o™ TG veorhaoiog (Withrow et al. 2013,
Woodruff et al. 2019).

O okomég avtng NG epyaociag eival n meprypadn
TOU LGTOPIKOD, TNG CUUTTWHATONOYIAG, TWV EVPNUATWY
¢ KAWIKNG e€éTaong, Tng didyvwong, tng Bepareiag
KOl TNG HETEMELTA TTOPElAG VOGS OKUAOU (le evOoppLviKd
aKovOOKLTTAPIKG KapKiVW, TIOL TIPOOKOWIOTNKE Ylot
xopnynon xnueoBepareiog kat eppavice OAX katd v

npéunon.

Ieprypadn

YKONOG 7 £T6V, ONAUKOG aképatog, puirig Doberman pincher
nipookopioTnKe yior tn devtepn cuvedpia xnpetoepareiog,
Aoyw kakonBoug evdoppivikig veomhaaiog. Katd tnv khi-
vk e€€Taom, o okOAog tapovaiale emiotaln, e€6pOaA o
de€1o0 oGO0, apapdppwaon g Se€Ldg TAeLPAG TOL
Tipoo®OoL Kat S1oykwarn Tov delov unoyvdabiov Aeppoyay-
yAiov. Ta evprparta TG KUTTOPOAOYIKTG e€€TaoN G Setypd-
TV avappdPnong pe Aemtr) PeAdvn Kat .otomaboloyikng
e€étaong PloYlov armod TG AANOLWCELS NTAV CUUPATA (e
aKkavBoKLTTAPIKO KapKivepa TNG Oe€LAG PIVIKAG KONOTNTAG
Kal ToL TTeplopOaApLov Xhpov, e petdoTtaot oto Se€ld
vnoyvdBio Aeppadéva. To xnpelofepamevTikd mpwToKoAAo
niepteAdpPave tn xoprynon mpoikapng (Felden, Pfizer,
USA) 0,3 mg kg artd Tov otépatog fio popd niepnoing Kat
v evSopAéPia xoprynon kappormativng (Carboplantin/
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and GDV constitute life—threatening conditions,
as the dilated stomach compromises normal ven-
tilation and compresses caudal vena cava leading
to cardiovascular shock and collapse (Tivers &
Brockman 2009).

The aetiology and pathophysiology of the
GDV syndrome is not yet completely understood.
However, investigation and understanding of the
potential risk factors could contribute to the syn-
drome prevention. To date, many dietary, environ-
mental and canine specific risk factors have been
identified, with the most important being: breed
predisposition, large and giant breeds (Glickman
etal. 2000a, Glickman et al. 2000b), food ingredi-
ents (Raghavan et al. 2006) and consumption of
large quantity of food once daily (Glickman et al.
2000b, Raghavan et al. 2004), older age (Elwood
1998, Theyse et al. 1998), having a first degree
relative with a history of GDV (Glickman et al.
2000a), gastric foreign body (de Battisti et al.
2012), pre-existing inflammatory bowel disease
(Braun et al. 1996), and history of splenectomy
(Sartor et al. 2013). Aggression and fearfulness
(Pipan et al. 2012) as well as aerophagia (Elwood
1998) have also been associated with an increased
risk of GDV.

Canine intranasal squamous cell carcinoma
is an uncommon malignancy (1-2% of all canine
tumours) with low metastatic potential and poor
prognosis for complete regression of the malig-
nancy (Withrow et al. 2013, Woodruffetal. 2019).

The purpose of the present report was to
describe history, signalment, clinical signs and
physical examination findings, diagnosis, treat-
ment and follow up of a dog that showed gastric
dilatation during sedation for chemotherapy ad-
ministration for the management of intranasal
malignancy.

Description

A 7-year—old intact female Doberman pincher
dog, presented for the second scheduled chemo-
therapy session due to an intranasal malignancy.
Clinical signs and physical examination findings
on presentation included epistaxis, exophthalmos
of the right eye, facial malformation of the right
side and enlargement of the right mandibular
lymph node. Cytologic examination of fine needle
aspirates or smears and histologic examination
of biopsy obtained from the lesions had revealed
squamous cell carcinoma of the right nasal cavity
and periorbital area with metastasis on the right
mandibular lymph node. Treatment protocol in-



Ebewe, Pharmanel Pharmaceuticals, Greece) 275 mg m™
eviopefing (IV) kabe tpelg epSopddes.

Ztnv eniokeyn ylo ) Sevtepn ovvedpia xnpelobepa-
nieiag, o okOAOG TTapovoiale puololoyikn cuveidnon Kot
fToy voTikdg yia 12 wpeg. To cwpatikd tov Papog nrov
28 kg pe Seixtn Bpemtikig katdotaong 4/9. H emiotaln eixe
UTTOXWPTOEL KATA TO TIponyolpevo dekanpepo. H kAtvikn
e€étaon Tov {wov fTav advvarn Adyw emBeTIKOTNTAG.
Amot@Bnke Torgbmvola Kot ftie eloTvevoTikn Shomvola,
Xwpic dpwg va tpokaovv duodopia 1o {wo. Tta Ty KAL-
vIKr) e€€Taon Kat Tn Xnpetobeparteia xopnynOnke npépnon.

Y ouykpdrnon and tov dlokTrTn, XopnynOnkav oto
okOAo 180 pug m Se€uedetoptdivng (Dexdomitor, Orion
Pharma, Finland) kat and 0,1 mg kg™ Bovtoppavding
(Dolorex, MSD, Greece) evopvikag (IM). AfdpOnkav deiy-
portor yia yevikr e€€taon aipatog. Katd tn petapopd Tou
{®ov oTnVv oykoloyikn povada, mapatnprdnke Siataon
™G po6cbiag kothiog. H ynhagnon tng kothiag védelle
TUHTTAVIONO, B¢TovTag loxvpn voyia yia OAX. H Siktaon
emdevwOnke paydaia, o okOAoG éytve SuoTIVOIKOG Kal
HeTtapépOnke otn povada evratikng Oeparneiag (MEO)
yia Oepareia.

EvSopAéPilog kabetnpag 16G (Introcan, Braun,
Germany) toroBetriBnke otn Sedid kKepahikn GpAEPa kaL
exivnoe yopriynon vypaov (Lactated Ringer’s, DEMO,
Greece) evdoghefing pe pubpd 10 ml kgt ht, dote va
TtpoAnPOel n) LITOOYKALHA TTOV TTPOKVTITEL ATTO TO HUNXAVIKO
aIOKAELOHS TV HeYdAwV ayYelwy, Tn Hetwpévn GpAePIKn
EMOTPOPI) KAl TNV KVOKATAVOUT TOU 0YKOUL aipatog. To
{00 TIPOETOIHAOTNKE YLo ETEYOVOA ATTOCVUITIEDT) TOL
otopdyov. H tomoBétnon otopatoyaotpikot kabetrpa
frav advvatn vrtd avto 1o Pabog npéunong Tov {wov,
emopévamg dievepynOnke yaotpokévinorn. To aplotepo
TAGYLO KOLALAKO TOX@HA TOU OKUAOUL KOUPEVTNKE Kal
TIPOETOIUAOTNKE e XELPOLPYIKN avTionyia. Bedova 18G
elorxOn Swapéoou Tov Séppatog 6To aTOHKO, 0TLOBING TNG
Televtaiag TAELPES, 0TO onpelo oL N péYLoTn didtoon
Aoy avTIANTTH péow Yynhdenong. EmredxOnke pepikn
QTIOCUUTTIEDT) TOU CTOUAXOU.

[MpaypatormoliOnke de€ld MAGYLX AKTIVOYPAPNOT) TNG
KOO yior TV a€LoAG Y01 TOL YOG TPIKOV TIEPLEXOHEVOU KAl
NG TAPOLOIAG OTPOPNG TOL TopAXOL. Tar aKTIVOYpaPIKd
evprpata NTav ovpPata pe aepofptdrn vepARpwaor Tov
OTOWAXOL Kot OTTapEN YA TPLKOD TIEPLEXOHEVOL TPOPDSOUG
obotaong, xopig evdeifelg otpodrig (Ewkova 1).

ITAVOT) TOL GTOUAXOU (i€ TOTTOBETNOT CTOHATOYXCTPIKOV
kaBetripa parypartormotBnke vt yevikn avatodnoia pe
niportodpOAn (Propofol, Fresenius Kabi, Germany) 3 mg kg™
IV. AkolovBnoe SlowAnvewon Tov acbevoig pe Tpaelo-
ownva peyéBoug 12. H Siatrpnon tng avaioOnoiog ytve
pe looprovpavio (Iso-Vet, Piramal Healthcare, India) oe
100% 0€uydvo pécw KUKALKOD oVaTTVELGTIKOD KUKAOHATOG.
O puBuog xoprynong vypawv vmd avaicOnoia, Kupatvotav
petad 10-20 ml kg™ h, dote n péon aptnplaxn mieon
(MAIT) va Siaxtnpeital mave amé 60 mmHg. O é\eyxog

Gastric dilatation in a Doberman during sedation

cluded piroxicam (Felden, Pfizer, USA) 0.3 mg kg™*
orally once daily and carboplatin (Carboplantin/
Ebewe, Pharmanel Pharmaceuticals, Greece) 275
mg m~?intravenously (IV) every 3 weeks.

On the appointment for the second chemo-
therapy, the dog appeared bright and alert. The
dog had been fasted for 12 hours. Body weight
was 28 kg with a body condition score of 4/9.
Epistaxis had resolved over the previous 10 days.
Physical examination was not possible because
of an aggressive behaviour. Tachypnoea and mild
inspiratory dyspnoea were noticed, without signs
of discomfort. Sedation was performed for clinical
examination and chemotherapy.

The dog was manually restrained by the owner
and a combination of dexmedetomidine (Dex-
domitor, Orion Pharma, Finland) at 180 pug m?
and butorphanol (Dolorex, MSD, Greece) at 0.1
mg kg were administered intramuscularly (IM).
Blood samples were obtained for complete blood
count analysis. During transport to the oncolog-
ical unit, distention of the cranial abdomen was
noticed. Abdominal palpation revealed tympany
and a tentative diagnosis of GD was made. The
distention progressed rapidly, the dog became
dyspnoeic, so it was transferred to the Intensive
Care Unit (ICU) for treatment.

A large bore (16G) intravenous catheter (In-
trocan, Braun, Germany) was placed in the right
cephalic vein and intravenous fluid administration
(Lactated Ringer’s, DEMO, Greece) commenced
atarate of 10 ml kg h' to prevent hypovolaemia,
due to compressed vessels and therefore reduced
venous return and fluid maldistribution. The dog
was prepared for emergency gastric decompres-
sion. An orogastric tube could not be passed
under this level of sedation, so gastrocentesis was
performed. The left lateral abdominal wall was
clipped and aseptically prepared. An 18—gauge
needle was inserted caudally to the last rib, at
the point of the maximum tympany of the left
flank region. Decompression of the stomach was
partially achieved.

A right lateral abdominal radiograph was ob-
tained to evaluate gastric content and presence
of volvulus. Radiographic examination revealed
gas and food accumulation into the gastric lumen
without any evidence of gastric rotation (Figure 1).

Gastric lavage through an orogastric tube
placement was performed under general anaes-
thesia with propofol (Propofol, Fresenius Kabi,
Germany) at a total dose of 3 mg kg* IV. The
patient was intubated with a size 12 cuffed en-
dotracheal tube. Anaesthesia was maintained
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Ewkdva 1. Aktivoypdagnua o Se€1d mdyia KatdkAMon Tou okUAou pe Siataon Tou oTopdyou katd tn Sidpkela npéunong. O otopaxog ameikoviletat
SlateTapévog pe aépla. Agv umdpyet évOei€n YaoTpIKNG 0Tpo®ng (apxeio Epyactnpiou ATEIKOVIOTIKNG AlOYVWOTIKAG).

Figure 1. Right lateral abdominal radiograph of the dog with gastric dilatation during sedation. The stomach appears gas distended. There is no

evidence of gastric rotation (Laboratory of Diagnostic Imaging archive).

TV (OTIKOV AetTovpyl®V Tov acbevolg mepteddupave
ouvexn NAeKTpoKapSIOypaPIKY KATaypadr), KATTvoypadic,
Kataypadn Tng KapSlaKnG Kol avaTTVEVOTIKIG GLXVOTH-
TaG, Katapétpnon Tng Beppokpaciog Kal TG apTnpLaKig
miieong afpatog.

Stopartoyaotpikdc kabetrpag othikdvng petpribnke amd
TO aKpPOPIVIO € TNV TeAevTalar TAELPA Kol ONUAVONKe.
[MpaypatomotBnke Aimavon tov kabeTripa Kal eloaywyr
TOL a7t TO OTOUN GTO OTOHOXO0. AEPOLG KOl YAOTPLKA LY P&
Siépuyav péow tov kabetrpa. AkolovBnoe mAbonN TOUL
OTOpAXOV e [e0TO vepd Tpeig popeg, Ewg MAPOLE Ké-
VWOT)G TOU GTOHAXOUV aTt6 To Tpodpadeg TeplexOpevo. Agy
mapatnpribnke mapovoia alaTog 0TO YO TPIKO EKTTADHOL.
Aedopévng ng duopevoig mpodyvwaong Tng ev8oppLvikig
KakonBelag, o IBLoKTATNG apvrOnKe va TpoxwpnoeL oe
Slevépyela TPOPUAAKTIKAG Yoo Tpornéiag.

Meta 1 otafeporoinon Tov acBevoue, xopnyrnBnkav
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with isoflurane (Iso-Vet, Piramal Healthcare,
India) in 100% oxygen through a circle breathing
system. Fluid rate during anaesthesia was 10-20
ml kg™ h' in order to maintain mean arterial
pressure (MAP) above 60 mmHg. Monitoring
included electrocardiography, capnography, heart
and respiratory rate, oscillometric arterial blood
pressure and rectal temperature measurements.

The length of a large bore silicone tube was
measured from the nose tip to the last rib and
marked. The tube was lubricated with sterile gel
and passed through the mouth into the stom-
ach. Gas and fluids escaped through the tube.
Warm water lavage was performed three times
to completely evacuate the stomach from food
content. No blood was noted in the ingesta. In




275 mg m* kapPormhativng IV kat n xoprynon etomvev-
oTikng avatodnoiag Stekomnrn. Xopnynbnkav vodoping
petoxkAompapidn (Primperan, Sanofi-Aventis, France) 0,4
mg kg kat pavitidivn (Lumaren, Elpen, Greece) 2 mg kg,
Y10t TIG XV TLEUETIKEG/ TIPOKIVN TIKEG KOl YO TPOTIPOOTATED-
TIKEG TOUG 1816TNTEG, avTioTota. H umoAeumopevn dpaon
G depedetopdivng avesTpadn pe evdopvik xoprynon
0,75 mg atunoape(oing (Alzane, Zoetis, Greece). To {(wo
avévnye opad Kat e€RAOe artd TNy KAVIKN. Zuvtayoypa-
¢nOnkav petokhompapidn 0,3 mg kg avd oxtawpo Kal
pavitdivn 2 mg kgt avd Swdekdwpo, artd Tov otdpaTog
yoe 3 efdopddec. ZuotrOnke ) xoprynorn kAtvikng Slattag
(Gastrointestinal, Royal Canine, France) kot meploplopog
NG PLOIKNGS SpaaTnPOTNTAG Yiar 3 prves. OtemavefeTdoelg
ToU (oL 0T1G 3 Kat 6 eBSopddeg peTd TO emeloddLo NG
OAZL, katédel€av puotoloyikn Aettovpyia TOL TEMTIKOV KAl
Peltimon Twv veomhaopatikov aAlotwoewy. Kat Tig dvo
popég, oTo {wo xopnynonke To idlo TpwTOKOANO NPéUNONG
IOV OVOPEPETAL TIOPATIAV® Kol TIpAypaTOTTOOnKav n
Tpitn Kot TéTapTn XNpetoBeparmevtikég ovvedpies, Xwpig
ETILITAOKEG.

ZvCAtnon
O acBeviig Tov TEPIOTATIKOD HAG TTAPOUGIacE eTELTOOL0
o€eiag SLATaONG TOV GTOHAXOV, EVK PPLOKOTAV UTO Npé-
unon. H ¢puir tou {mov (Doberman pincher) (Glickman at
al. 2000b, Bell 2014) kot  nAwkiaxr) Tov opdSa (LTteprAKo,
7 e16v) (Theyse et al. 1998), éxouv BewpnBei mapayovreg
vynAov kvdvvou yia 1o obvdpopo OAXE. Evag akoun
TIPOSLBETWY TAPEYOVTAG, TIOU elvat 1) TTPOCANYN HEYAANG
nocdtnTag ENpdg Tpodrc (Raghavan et al. 2004), paivetal
Vo NV adpopd TO CUYKEKPLHLEVO TIEPLOTATIKG, Kabwg To
TEAEVTALO TOV YEVHO AITOTENOVVTOY ATt KOVaépPat Kat Bpa-
opévo pulLKat eixe xopnynOei 12 dpeg pLv TNV TPOOKOLOT).
Ye TEPUTTWOELS TIOU 1) LOLONOYIKT epuyT Kat 1) §{odog
YOOTPIKOD TIEPLEXOHEVOL AT TOV TTUAWPO TiapeptodifovTal,
elvat Suvatd va TpokLYeL SIATACT) TOL OTOUAXOL GUVODED-
opevn 1 pn atd otpodr| tou (Tivers & Brockman 2009).
210 ev MOyw TIEPLOTATIKO, 1 SLl&TAOT GTOHEXOL GLVEPRT 20
Aemtta petd TN xopnynon de€pedetopudivng Kat ovtop-
GavOANG. Xe TiponyoLevn HeAéTn o€ emtipug (Asai et al.
1997) o twbnke nwg n de€pedetopudivn aokel aobevi
KAXTAOTAATIKY) dpAon OTnV YAoTPIKA KEVKOT. ATIO TNV
G, o€ HENETT) TTOL ApOpPOVCE GKUAOUG TTOL LTTOPARONKAY
oe ev800oKOTNON TOL SwdeKAdAKTUAOL LTI ELCTIVELOTIKN
avaloOnoia pe woprovpdvio (McFadzean et al. 2017),
¢aivetal Twg 1 Povtopdavorn SLevKOADVEL TNV XAAaoT
TOU TTVAWPLKOV OPIKTHpOL. £2G €K TOVTOV, GAIVETAL VA UMV
efvat apkeTa TOavO To TAPATIAV® NPEUIOTIKA GAPHOKX
va €xoLv Tiapeprtodioel oe GNHavVTIKO Pabpod TN Yoo TpIK
KEVWOoT), ®oTe va ipokAnBet OAZ. Amo 6co yvwpilouvv ot
oLvyypadeic, dev £xel akOpn amodetyOel TTwG TA NPEULOTIKA
KALYEVIK oavatoOnTiké ¢pappoka Oo pmopovoay va avén-
oovv tov Kivduvo yia ekdiwon OAZE.

Gastric dilatation in a Doberman during sedation

view of the poor prognosis associated with the
intranasal malignancy prophylactic gastropexy
was declined by the owner.

After stabilization, carboplatin was adminis-
tered at 275 mg m?IV and inhalational anaesthesia
was discontinued. Metoclopramide (Primperan,
Sanofi-Aventis, France) at 0.4 mg kg subcuta-
neously (SC) and ranitidine (Lumaren, Elpen,
Greece) at 2 mg kg SC were given for their prok-
inetic/antiemetic properties and decreases the
stomach acid properties, respectively. Dexme-
detomidine was reversed with 0.75 mg atipame-
zole (Alzane, Zoetis, Greece) IM. The patient
recovered uneventfully and was discharged from
the clinic with metoclopramide at a dose of 0.3
mg kg* every 8 hours and ranitidine at 2 mg kg™
twice a day orally for 3 weeks. The dog was put
on a clinical diet (Gastrointestinal, Royal Canine,
France) and restriction of physical activity was ad-
vised for 3 months. Re-examination of the patient
3 and 6 weeks post GD episode yielded normal
gastrointestinal function and improvement of the
signs of the malignancy. The patient was sedat-
ed both times with the same protocol as above
and proceeded to the third and fourth scheduled
chemotherapy sessions without complications.

Discussion

The patient in our case experienced an incidence
of gastric dilatation while under sedation. The
dog’s breed (Doberman pincher) (Glickman at
al. 2000b, Bell 2014) and age group (elder dog, 7
years old) (Theyse et al. 1998) have been found
to be overpresented for GDV. Large amounts of
dry food are considered dietary risk factors for
the development of GDV. However, our dog has
not been fed a large amount of dry food and the
last meal 12 hours prior to presentation consist-
ed of commercial canned food and boiled rice
(Raghavan et al. 2004).

In cases where normal eructation and/or py-
loric outflow are compromised, gastric dilatation
could occur following or followed by volvulus
(Tivers & Brockman 2009). In this case, gastric
dilatation occurred 20 min post dexmedetomidine
and butorphanol administration. In a previous
study in rats (Asai et al. 1997), dexmedetomi-
dine has been found to exert a weak inhibitory
effect on gastric emptying. Butorphanol seemed
to facilitate pyloric sphincter relaxation in iso-
flurane anesthetized dogs undergoing duodenal
endoscopy (McFadzean et al. 2017). It is therefore
unlikely that these sedative agents significantly
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Aigraon otopdyou oe Doberman katd t Sidpkela nEEUNONG

Ot Savas et al. (2001), eiyav avadépet éva TTepLOTATL-
KO SLATAGNG GTOHAXOU G OKUAO KATA TNV avavnym o1td
avaloBnoia pe Tletapivn/lohalendpn. Mapoia avtd, n
mBavotepn attior TNG yaotpikn Sidtaong, BewpnBnke n
agpodaryiar TOL TTPOEKLYE ATTO SLEYEPTT) TOL KEVIPIKOD
VEVLPIKOD OLOTHHATOG KaTd TNV avdvnym. H aepodayia
BewpnOnke eniong mbavog mpodiabétwv mapayovrag
Kol 0TO TIEPLOTATIKG aLTAG TNG epyaoiag. Xto moapeAdov,
KAIT0L0L OLYYPAPEIG EXOUV apupLoPnTroEL TNV aepodayia
o¢ attio TpdrAnong OAXY (Van Kruiningen et al. 2013),
oG a1td AANOLG €Xel TTpOTabEl WG OTHAVTIKOG TTPAYOVTOG
kv8vou (Bredal 1998, Elwood 1998). Ze mponyoopevn
TIELPAHOTIKY HENETN) €XEL PpaVEL TIWG 1) PLVIKY amtdppaln
Hrtopei va pokaiéoet aepodaryio (Nakajima & Ohi 1977).
M mio ipdopartn perétn (Bredal 1998) katéhnée oto
OULHUITEPACHA TIWG 1) PIVIKH TTXPAGITWOT) &TTO aKApeR otLEX-
vel Tov Kivouvo epddaviong OALY 6e GKOAOUG TTOL £X0VV
nipodiafeon, Adyw agpodpayiag. Xtnv mepintwon pag, eivat
mBavo, n peptkn pvikn andppaln Aoyw g KakonBoug
veomAaoiog, va Tpokdhece aepodaryiar Kat €ToL va GUVEBaAE
otnv ekdniwon OAZ.

Znpavtikoi mapdyovteg KivdOvou ylo TNV epdavion
OAXE éxovv emiong BewpnBOei n emBetikotnTar (Glickman
etal. 2000b), to dyxog (Pipan et al. 2012), ta yeyovdta tou
TIPOKAAOVY GTPEG, CUUTIEPLAXHPOVOEVOL TOV TAEISLOD e
avtokivnto (Elwood 1998) kat ot eTIOKEWELG GTOV KTNVIATPO
(Glickman et al. 2000a). O ev AMdyw acBeviig oy TOAD
emBeTikoC, Kat eixe TponynOel Tafidt TpLOV wpwv ylo TV
TIPOCKOWLOT) TOL GTNV KALVIKT.

ExT6¢ amtéd Vv nuépa Tov oLVERN TO eMELGAOL0 TNG
OAZ, o acBeviig mpookopioTnke 0TV KAVIKY 5 ¢popég
OULVOALKG (2 TIpLY Kat 3 petd To emeloodio g OAL). TTpwy
aTto ONeG AVTEG TIC eMIOKEPeELS eixe TiponynBel Tpiwpo Ta&idt
He TO QUTOKIVNTO, eV KATA TNV APIEN 0NV KALVIKT, OTO
oKOAo XopnyrOnke To {10 NpeputoTikd pwtdKoAIo. [evikn
avatoOnoia xopnynbnke pévo pia popd yio Slayvwotikn
dtepevvnon. Kabe ¢popd mponyovvtay Swdekawpn vi-
oTelo Kal TO TEAELTALO YEOHA NTAV TTAVTA OHOLO {HE aUTO
TI0L TIEPLypadeTal Tapandvw. Mix mibavr) e€fynon ylo
v epdpavion OAL katd tn Sevtepn cvvedpia eivat n
EKTOLOT) KOLL ) KATOVOT TwV GANOLOCEWY TNG eVOOPPLVIKNG
veom\aaiag, mov odnynoav oe artdPppaln ToL avOTEPOU
OVOTTVELOTIKOD Kail oepodaryia. XTig cLveSpieg ToL akoAov-
Bnoav, ot VEOTAAOUATIKEG XANOLWGELS €LYV LTTOXWPHTEL
Kat 1 Svomvola eixe pelwbel.

ZUHTIEPAOHUATIKA, OTO TIEPLOTATLKO AUTHG TNG Epyaoiag,
¢aivetal twg n mbavdtepn attia exdniwong OAZ fTav n
agpodayia Tov TPokANBNKe armod pwvikh amdPppadn Aoyw
veomhaoiag. Ta ovpntopata tng OAX vtoxwpnoav pHetd
TNV QITOCVLUTTIEDT) TOV OTOHEXOL Kot T SLAUTNTIKA HETPOL.

YX0yKkpovon cupPePOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLUPEPOVTOV.
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compromised the gastric outflow and caused GD.
To the authors’ knowledge there is no evidence
yet to support that sedative or general anaesthetic
agents could increase the risk for GDV in the dog.

Savas et al. (2001), have reported a case of gas-
tric dilatation in a dog recovering from tiletamine/
zolazepam anaesthesia. However, aerophagia that
occurred from central nervous system excita-
tion during recovery, was considered the cause
of gastric distention. Aerophagia was considered
a possible risk factor in this case. It has been dis-
puted as a cause of GDV by some authors (Van
Kruiningen et al. 2013), but suggested as a signif-
icant risk factor by others (Bredal 1998, Elwood
1998). A previous experimental study has shown
that nasal obstruction could cause aerophagia
(Nakajima & Ohi 1977). In a more recent study
(Bredal 1998), it was concluded that nasal mite
infection increases the risk for GDV in predisposed
dogs, due to aerophagia. In our case, it is likely
that partial nasal obstruction due to malignancy,
caused aerophagia and predisposed to GD.

Aggression (Glickman et al. 2000b), anxiety
(Pipan et al. 2012) and stressful events including
automobile journey (Elwood 1998) and veterinar-
ian visits (Glickman et al. 2000a) have also been
considered as important risk factors for GDV. The
patient of this case was very aggressive, and she
had travelled 3 hours by car before the admission
to the clinic.

Except from the day that GD occurred, the pa-
tient had visited the clinic 5 times in total (2 before
and 3 after the GD episode). In all these visits the
dog travelled by car for 3 hours to arrive to the
clinic and she was sedated with the same proto-
col. General anaesthesia was given for diagnostic
investigations only once. Each time the dog was
fasted for 12 hours and the last meal was always
the same as above. A possible explanation about
why GD occurred at the second session is the
size and the pattern of the intranasal malignancy
lesions, resulting in upper airway obstruction and
aerophagia. At the subsequent sessions, neoplastic
lesions subsided, and dyspnoea was reduced.

In conclusion, in the present case, the most
likely cause for the development of GD in the dog
seemed to be aerophagia associated with nasal
obstruction due to neoplastic disease. Clinical
signs of GD resolved following decompression
and dietary restriction.
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H TNQMH TOY EIAIKOY

Iapaoita kat BARF: H opun aAffewx
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EXPERT'S OPINION

Parasites and BARF: The raw truth

Elias Papadopoulos DVM, MSc, PhD, Dip. EVPC, Georgios Sioutas DVM

Laboratory of Parasitology and Parasitic Diseases, School of Veterinary Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece

H wpodayia, Snhadn n Statpodr) Tov okOAOU Kot TG
yartag pe opn dlata, gpaivetat va Eekivnoe oTIG apxég
Tou 1990, 6tav o Avotpahdg ktnviatpog L. Billinghurst
éypaye éva BipAio mévew oto Bépa auto mpowbwvrag T
TAgoveKTApATA piag wpng Siattag yla okvroug (Billinghurst
1993). IMapaAnAa, Eekivnoe Kal 1) Xprion TOL AKPWVLIOL
«BARF» mtov onpaivet «Biologically Appropriate Raw Food»
1) «Bones and Raw Food», tov mAéov eivat cuvupacévog
{e TNV wpn Siatta, eve oLXVA avapEpeTal Kat wg Raw Meat
Based Diet (RMBD).

Hdwtpodri BARF otoxevet oty avadelln twv evoTiktov
KUVITYOU-ONnpapatog 6Toug KaTotkiSloug GKOAOUG Kot YATEG,
KOG TTPOKELTAL Y10 TPOPES ATTOTEAOVEVES ATTO WO KPEAS,
HE LYNAT TIEPLEKTIKOTNTA O€ OCTA KAL OTIAXYVIKA& OpyavaL.
EmutpocBétwg, ppolta kat Aaxavikd, Enpoi kaprrol, Ehata
Kal BOTava GUUITANP@VOLY TO SLaUTONOYLO Toug pali e
afyd, (xBveg Kat YOAAKTOKOUIKE TIPOIOVTX O [IKPOTEPO
1oc0otd. H tpoadrkn ottnpav ot Statpodr) avtr cuviBug
QITOPEVYETOLL, OV KOLL OL TIOTATEG KOL TOL OOTIPLA ETITPETTOVTOLL.

Ot Aéyol Tov oUXVE OL ISLOKTAHTEG KATAPEDYOLV OTN)
Statpodpr) BARF yia o Katowkido toug eivart n embupia
yta pia o Guotkr) Kot vytetvy Statpodr) (Morgan et al.
2017, Morelli et al. 2019). AM\ot Aoyot givat ot xpdvieg
aoBéveleg (OTTWG OL YAOTPEVTEPIKES SIATAPAXES, AANePYieg
Kat SeppatorndBetec) Tig omoieg ot 8okt TEG EATTIlOLY VX
Pedtiwoouvy e tn véa Siatta, n ko) memoifnon petadd
TWV OUVHUETEXOVTOV TG EPEVVEG TTWG OL EUTTOPIKEC SlalTeg
TIEPLEXOUV XNHIKEG OVLGIEG KAl GANX ETTIKIVOLVA CUGTATIKA
ytor To KatotkiSio Toug Kat twg evfuvovtal Kat yia Stadpopa
voonpata. Avth n avaodpddela Kat SuoTioTia Toug odnYel
va eTAEEOUV KOADTEPEG KL TILO «UYLELVEGH EVOANAKTIKEG

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

Raw diet feeding, which is the feeding of dogs and
cats with raw uncooked meat products, appears
to have originated in the beginning of the 1990s,
when the Australian veterinarian L. Billinghurst
wrote a book on the subject promoting the ad-
vantages of a raw meat diet for dogs (Billinghurst
1993). At the same time, use of the abbreviation
“BARF” started, meaning “Biologically Appropri-
ate Raw Food” or “Bones and Raw Food’, which
nowadays is synonymous with raw meat diets,
also commonly referred to as Raw Meat Based
Diet (RMBD).

Feeding BARF diets aims in awakening the
instincts of hunter-prey in domestic dogs and
cats, considering that these are diets composed
of raw meat, with high content in bones and vis-
ceral organs. Furthermore, fruit and vegetables,
nuts, oils and herbs complement these diets in
limited amounts together with eggs, fish and
dairy products. The addition of grains in such
diets is usually avoided, even though potatoes
and legumes are allowed.

Reasons for which owners often turn to BARF
diets for their pets include the desire for a more
natural and healthy diet (Morgan et al. 2017,
Morelli et al. 2019). Other reasons are chronic
illnesses (such as gastrointestinal disorders, al-
lergies and skin diseases) which owners hope to
improve with a new diet, and the common belief
among participants in research enquiries that
commercial diets contain chemical substances



Siouteg, 6nwg n BARF.

H m\elovétnta twv minpodoplav mov Aappavouy ot
UTTIOOTNPIKTEG TNG WHNG SloTag, TTPOEPXETAL KUPIWG aTtd
10 Sl SikTvo KAt amd pn emoTnpovikd PipAia (Morgan
et al. 2017, Morelli et al. 2019). Qotdoo, avTég oL TNYEG
ouvhBwg ypapovTal artd pn eldikong mave oto Bépa Tng
Slatpodrc Twv {wwv, iepéxouv evdexopévwg avakpifeteg
KO TTOPTTAQVI TIKEG TIAT| pOodOpleg TTOL TTapovstalovTal pe
GALVOEVIKA ETILOTNHOVIKO TPOTIO YL VA VAL TILO EVKOAX
TIOTEVTEC. [eVIKA, Ol UITEPAOTILOTEG TNG WHNG SlATPOdNG
TIAPOLGLALOLY SIAPOPOLG LOXUPLOUODVS WG TTNEOVEKTH AT
auTrg, T ool oLXVA otnpilovTal oe pn aflomoTa Kal
avTikpovopeva emotnpovika Sedopéva. TTio ouykekpLpéva,
TQ GUXVOTEPOL TAEOVEKTHLLATO TIOL AXVOPEPOVTOLL ELVOL TIWG O
Kndepdvag Tov {wou yvwpilel Tnv mpoéhevon kat Tn ovvBeon
™G Tpodng, dev mepiéxovTtal XNHIKA 1) aAa pocbeta,
QITOPEVYOVTOL TA OLTN P KAL TTWG TO payeipepa TG Tpodrng
pHelwvel TN Bpemtiki Tou agio. Emiong toxupilovrat 611 Tt
KatolkiSlor Tovg €xouv AtydTepa KOTIpava pe KaALTEPN
OUVEKTIKOTNTA, PEATIWHEVT OTOUATIKY VYLELVH AOY® TNG
pHdonong, 1o haprepd Tpixwpo Kot KAAUTEPN CUUITEPLPOPA
(Freeman et al. 2013, BARF World 2020).

Ztov avtimoda, LdpxoLY apKeTOl TTPOPANHATIOHOL
He TNV emAOYT piag wpng SlaLTag, 6TwG N Un loppo-
mnpévn Statpodr (yiax mapdadetypa og MEPLEKTIKOTNTA
TPWTEVNG, AITOUG, HIKPO- KAl pakpootolxeinv). Eav o
ENEYXOG TWV TPOPOV AUTOV glvat EANTTAG, eivat Suvath
n moapovcia emPAaPOv oLOTATIKOV. ATIO TNV GAAN
TAELPE, N KATAVEAWOT) 00T®WV UITOpel va TTpoKaAéoel
TPAVUATIONOVG e SOVTIX (KATAYHATO), OTIG TTUPELEG,
otov olooddyo (Siatpnon 1 prEn) Kat yevikd Kot HiKog
TOU YaOTPeVTEPIKOL CWANRVA (SUOKOMOTNTA, eSS K.4L).
Emuéov Twv mapandvw, pootifetal o vyelovopikdg
KivEULVOG IO TNV KATAVAAWON WHGOV KPEATWY, aipov {opel
va tepLEXoLy Stddpopoug taboydvoug TapdyovTeg, OTwg
o0g (nratitdo E, Adooo, kKahukoidg, TnG vooou Tov Aujesz-
ky k.&.), apkera yévn Baktnpiwv (Coliforms, Escherichia,
Salmonella, Campylobacter, Yersinia, Brucella, Listeria,
Staphylococcus, Enterococcus, Clostridium) kot mop&otta
(Freeman et al. 2013, van Bree et al. 2018, Davies et al.
2019). Iio ovykekpipéva ylo Ta ap&otta, ivat Suvatdy va
Bpebolv avarapaywykd ototyeio artd TOME TpwTolma Kat
ENpvBeg (6T Toxoplasma gondii, Neosporum caninum,
Sarcocystis spp., Cryptosporidium parvum, Giardia spp.,
Echinococcus granulosus, E. multilocularis, Taenia hyda-
tigena, T. ovis kau Trichinella spp.) (Freeman et al. 2013,
Silva & Machado 2016, van Bree et al. 2018, Davies et al.
2019), T omoia propovv va artote oy mibavoig KivEhvoug
HOALVONG Yia T (Wt CUVTPOPLEG TTOUL SLATPEPOVTAL [E
RMBD ol Kat yla Toug ISLOKTAHTEG TOUG ) TOL TPy WY LKK
{oa mov prtopel va ektpépouv. Emimiéov, ot okOMoL pitopel
va LoALVBOUV e TNV KATAVAAWOT) OHOV PAPLOV oTTO Lo
minBopa mapacitwy, onwg Diphyllobothrium latum (n
Tawvia twv (x0Vwv), Opisthorchis tenuicollis (tpnuatodeg

Feeding raw-meat diets and parasites

and other components dangerous to their pet
and that these are responsible for various disor-
ders. This insecurity and mistrust drive them to
seek better and “healthier” alternate diets, such
as BARE.

The majority of the information received by
raw diet supporters, mainly originates from the
internet and non-scientific books (Morgan et al.
2017, Morelli et al. 2019). However, such sources
are usually written by non-experts on the subject
of animal nutrition, containing potential inac-
curacies and misguiding information presented
with a supposedly scientific manner in order to
be more easily believable. In general, raw diet
supporters present various claims regarding their
advantages, which are usually based on unreliable
and contradictory scientific data. In particular,
the most common reported advantages include
that the animal owner knows the origin and com-
ponents of the diet, chemicals or other additives
are notincluded, grains are avoided, and it is also
claimed that cooking the diet reduces its nutri-
tional value. Also, they claim that their pets have
asmaller amount of faeces with improved texture,
improved oral hygiene due to chewing, shinier
hair coat and improved behaviour (Freeman et
al. 2013, BARF World 2020).

On the other hand, there are several questions
on the selection of a raw diet, such as nutritional
imbalance (for example in protein content, fat,
micro- and macronutrients). If inspection of such
diets is not thorough, the presence of harmful
components is likely. Furthermore, bone ingestion
may cause injuries (fractures) on teeth, buccal
mucosae, oesophagus (perforation or rupture),
and in general throughout the gastrointestinal
tract (constipation, ileus etc.) Beyond the afore-
mentioned, the health risk from ingestion of raw
meat is added, considering that they can contain
various pathogens, such as viruses (hepatitis E,
rabies, calicivirus, Aujeszky’s disease etc.), sev-
eral species of bacteria (Coliforms, Escherichia,
Salmonella, Campylobacter, Yersinia, Brucella,
Listeria, Staphylococcus, Enterococcus, Clostrid-
ia) and parasites (Freeman et al. 2013, van Bree
et al. 2018, Davies et al. 2019). In particular for
parasites, it is possible to identify several proto-
zoans and helminths (such as Toxoplasma gondii,
Neosporum caninum, Sarcocystis spp., Crypto-
sporidium parvum, Giardia spp., Echinococcus
granulosus, E. multilocularis, Taenia hydatigena,
T. ovis and Trichinella spp.) (Freeman et al. 2013,
Silva & Machado 2016, van Bree et al. 2018, Davies
etal. 2019), which can be risk factors for infection

Hellenic Journal of Companion Animal Medicine « Volume 9 « Issue 1+ 2020

119



120

Quogayia kat mapdotta

TV XOAXYYEIWY, TWV TAYKPEATIKWY TTIOPWVY KAL TOL AETTTOV
evtépou), Dioctophyma renale (o yryavtiaiog EApivBag twv
veppav) kot Nanophyetus salmincola (o petadotng tov
Neorickettsia helminthoeca, Tov mapacitov vevOvVoOU
yia T SnAnTnpioon and colopd atov okvho) (LeJeune
& Hancock 2001).

Av Kkal n épevva TV otov Kiveuvo peTadoong Twv
TOPATIAV® TIAPACITOV HE TIG wiég Siatteg elvat akoun
TEPLOPLOHEVT), €ival YVWOTOG O KIVOUVOG HOALVOTG
avlpOT®WV KAl THPAYWYIKOV {O0V artd 6KOAOUE Kol
Yé&teg IOV aTtoalouy Kat SLHoTIE(POLY avVaTTOPOY WY LKA
otoleia mapacitwv oto mepPdAiov. H cuxvn mpakTikr
NG KATAYLENG TWV OHOV KPEXTWV TIPLV TNV KATAVAAWOT)
ToUG PonBdeL TNV KATACTPOPT TWV TEPLTCOTEPWV ELSGOV
Topacitwv TIoL avadEpOnKay, aANG 1) ATTOTEAEGUATIKOTTA
G e€uylavong artd To TapaoLTa eAPTATOL CNUAVTIKE ATTO
10 €id0g Tov mapascitou Kat Tig ovvBnKeg (Beppokpacia
kat Sdprela) tng kKatayuéng (Pet Food Manufacturer’s
Association 2017).

Metafl Tov TpoTdlnwy Tapacitey mou Letadidovial
He To Kpeag eival To pwtdlwo Toxoplasma gondii, éva
ouxvo aito {woavBpwmovocou. H polvvon Twv {ownv Kat
TOL aAVOPAOTOL YiveTaL e KATAVOAWOT] WUOV 1) KTEADG
YnNUEVOV KpedTwV (fe KOOTELG TOL TAPAGITOV), AANK KAl
aTto HOAVOHEVA &Y PLX GPOUTA KO AXXOVIKAL ETTLLOAVGHEV
He woKLoTEL amtd Ta KOTpava Y&Tog. Emimiéov vmdpyxouy
EPEVVNTIKA OTOLXE(X TTOL ATTOSEIKVDOLVY TTWG OL YATEG TIOV
tpépovtal pe Statpodr) BARF éxouv avénpévn cuxvotnta
0poBeTIKOTNTAG KoL ATTEKKPIVOLV TIEPLOTOTEPEG WOKVOTELG
T. gondii pe ta kOMpava Toug (Lopes et al. 2008, Coelho
et al. 2011, Jokelainen et al. 2012, Freeman et al. 2013),
eVe LTIApYXeL Kat 1) TlavoTnTa Apecns HoOAvvong Tov
(OLOKTH TN aTtd TO XELPLOUO TV WOV KpedTwv (Macpher-
son 2005). Emopévamg, kat ot (dtoktiteg Ppiokovral oe
avénuévo kivéuvo pdéuvong amo to 1. gondii e TNV o
datpodr). Ze épevva ToL Tpaypatonolbnke ot Aavia,
omov pe tnVv Texvikn PCR avixvevav tnv mapovoia Tov
TTOPAGITOL 08 WHAE KPEATA, TO 6% TWV KATEYLYUEVWY
epnoptk®wv 1podpdv BARF ftav Oetikd ya 1. gondii
(van Bree et al. 2018). Ztig HITA, 1o mapaottikd ¢poptio
TOV KPEATWV IOV TIWAOUVTAL OTO EUTTOPLO EIVAL YEVIKA
XOHNAO, @OTO0O eMApPKeL Yot V& TIPOKANECEL EVEPYT)
tofomhdolwon oe yateg mov datpépovtal pe RMBDs
(Dubey et al. 2005). Exet anodeixBei melpapatika mwg
xpetadetat katdyuln otoug -20°C ylor TOVAGXIOTOV TPELG
HEPES YL TNV adpAVOTIOINGT TWV KUOTEWY TOEOTTAAOUATOS
OTOUG LOTOVUG TOU KPEATOG, WOTE VA HELwDEl TO TAXPAGLTIKO
GOPTIO KAl V& XOPAKTNPLOTEL TO KPENG 1N LOAVOHATLKO
(Mirza Alizadeh et al. 2018). H xOpiax péBodog mpdAnymng
and Tpodipoyevr poAvvon pe T, gondii eivat To payeipepla
TV KPEATWV TOLAAXLOTOV 6TOUG 67°C £€0Tw Kat ylor Aya
devtepdlenta KabaG €101 KATAOTPEPOVTAL OL KUOTELG.
Emum\éov mpémel va AapBavovTtal HETpa oLy G EMAPTG
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for companion animals fed with RMBDs but also
for their owners or any farm animals they may
be farming. Moreover, dogs can be infected with
a multitude of parasites after ingesting raw fish,
such as Diphyllobothrium latum (fish tapeworm),
Opisthorchis tenuicollis (trematode of bile ducts,
pancreatic ducts and the small intestine), Dioc-
tophyma renale (the giant kidney worm) and
Nanophyetus salmincola (vector for Neorickettsia
helminthoeca, the parasite responsible for salmon
poisoning in dogs) (LeJeune & Hancock 2001).

Even though research studies regarding the
risk of infection by the above parasites from raw
diets is still limited, it is known that there is risk
of parasitic infection for humans and farm ani-
mals from dogs and cats shedding and spreading
the parasites in the environment. The common
practice of freezing raw meat prior to ingestion
helps in destroying most of the aforementioned
species of parasites, however the efficiency of
purification from parasites highly depends on
parasite species and conditions (temperature and
duration) of freezing (Pet Food Manufacturer’s
Association 2017).

Among the protozoans transmitted through
meat, the protozoan Toxoplasma gondii, is a
common cause of zoonosis. Infection of humans
and animals occurs through ingestion of raw or
undercooked meat (with parasitic cysts), but
also through infected wild-growing fruit and
vegetables contaminated with oocysts from cat
faeces. Furthermore, there is research evidence
proving that cats fed with BARF diets have higher
seropositivity rates and shed a higher number of
oocysts of T. gondii in their faeces (Lopes et al.
2008, Coelho et al. 2011, Jokelainen et al. 2012,
Freeman et al. 2013), whereas there is also the pos-
sibility of direct owner infection due to handling
raw meat (Macpherson 2005). Therefore, owners
also face a high risk of infection by 7. gondii with
raw diets. In a research study made in Denmark,
in which the presence of the parasite in raw meat
was detected by PCR, 6% of frozen commercial
BAREF diets were positive for T. gondii (van Bree
et al. 2018). In the USA, the parasitic load of
commercially sold meat is generally low, however
it is sufficient for causing active toxoplasmosis
in cats fed with RMBDs (Dubey et al. 2005). It
has been experimentally proven that freezing in
-20°C for at least three days is necessary in order
to neutralise toxoplasma cysts in meat tissues, so
as to reduce the parasitic load and the meat can be
assumed as non-contaminated (Mirza Alizadeh



Hayelpepévamy e wpd kpéata (Mirza Alizadeh et al. 2018).

Enavidtepa, To IpwTdlwo Neospora caninum pmopel
va amotelel Kivouvo pdAuvong Yo To oKOAO, 0 0TT0{0g
amotelel Tov TEMKO EevioTr TOL Tapaacitov, dtav
Katavoovel opd Kpéata. O oKONOG GTN GUVEXELX [LE
TNV OAOKATp®OT) TOU PLOAOYLKOV KUKAOU, AITEKKPIVEL TX
AVATTIOPOY WY K& OTOLXEIQ TOL TIApAGiTOL 0TO TIepLRAANOV
KL [e QUTE Vor LOAUVOVTOL TA TTAPAYWYLKE (oo (Kupiwg
fooetdn drtov mapatnpolvrat aoforés) (Stoker 2013,
Silva & Machado 2016). e ¢pevva ov Ste€axBnke otn
T'eppavia, 10 37,5% Twv 0poBeTikav yiot Neospora GKOAwY,
eixe SlaTpodr| pe ppEoKa WK Kpéata Ta oTtoia dev eixov
vrtootel Kapia Oeppikr) eme€epyaaia (Villagra-Blanco et
al. 2018). Av kat 8ev LTTAPXOLY CUYKEKPLUEVEG EPEVVEG, O
TPOTOG TPOANYNG HOAUVONG TV KATOLKIOLWV OKUA®V gfval
(0106 pe To Toxoplasma, Snhadn n katdyvén oToug -20°C
Yio TODAGXLOTOV TPELG HEPEG KAL ETTELTA TO HOYEIPEUA TWV
KPEATWV GTOUG TOLAGXLOTOV 67 °C, €0Tw Kot Y1t GOVTOHO
ddotnpa.

‘Eva akopn mpwtélwo mov pmopel va TpoKaéael
{woavBpwmovdoo Kal va LOADVEL TOUG OKUAOVG KL TG
Yateg, wg TEAKOUG EevioTég, pe Ti¢ RMBD eivat to Sar-
cocystis spp. Ot GKUAOL TTOU TPEPOVTAL CUCTNHATIKA LE
WA KpEATa eival CUXVA LOAVGHEVOL e TO GUYKEKPLUEVO
npwtolwo (LeJeune & Hancock 2001) kat ptopei va
QTIEKKPIVOUV WOKVOTELG TOVL TIXPAGITOV HE T KOTIPOvE
TOUG YL TIOAAOUG Hijveg, LOADVOVTAG TO TIEPLPAAAOV KAl
av€AvovTaG TOV KivOUVO HOAULVONG TWV TTOXPAYWYLKGOV
{wwv mov extpédpovTal oTov (dlo xwpo. Otav Pooetdn,
atyompofata 1) Xolpol Tov armoteAoUV TOUG eVAL&HETOUG
EeVIOTEG, KATATIIVOUV TO TIALPAGLTO TIOL PpioKeTal 0To
neptprhov pmopel va mpokAnBel kKhvikn vécoog mov
odnyel oe coPapég owovopkég anmleteg (Hornok et al.
2015, Mirzaei & Rezaei 2016). Av kot 0 avOpwrtog popet
va poAvvBei and opiopéva eidn touv yévoug Sarcocystis,
OTIAVIX EKONAWVETAL WG KALVIKT VOOOG. L€ €PELVA TIOL
éywve oto Hvopévo Baoihelo, pe tn xprion g peboddou
PCR, oe 35 epumopikég kareyvypéveg RMBD, oto 11%
Ppébnie S. cruzi o eixav wg Paocikd cLOTATIKG TO POELO
Kpéag Kot o€ évat aAho 11% S. tenella mov eixav wg KOpLo
ovotatikd Poeto Kpéag 1) Kpéag ipoPdtou (van Bree et al.
2018). H katayuén 1 to payeipepa otig Beppokpaocieg kat
ot Slapkela oL avadépOnkav yia 1o Toxoplasma Kt
Neospora aivetat va givat n KahOTepn pébodog mpdAnyng
TPOPLHOYEVOLG HOALVONG TV KaTolKidiwvy (Gestrich &
Heydorn 1974).

To Cryptosporidium spp. eivat TpwTo{wo oL HITopEl
va Bpedei otig RMBD xat va LoAUVEL TOUG OKOAOUG KAL TIG
yéteg. H KMk elkOva TTOIKIMEL ATTO AGUUTITTOUATIK
HeEXpL xpoévia Sidppota. Av Kot SuvnTikd pmopel va
npokaréael {woavBpwovoco, Ta ieplocdTepa eidn Tov
TIAPAGITOU £X0UV eOIKOTNTA EEVIOTT), EMOUEVWG OTOV [N
KatéAAnot EevioTtég (011G 0 dvBpwitog) extiBevrat oe C.

Feeding raw-meat diets and parasites

et al. 2018). The main prevention method from
T. gondii infection of food origin is cooking meat
at least 67°C even for a few seconds, because
in this way cysts are destroyed. Furthermore,
measures must be undertaken in order to avoid
contact between cooked and raw meat (Mirza
Alizadeh et al. 2018).

Rarely, the protozoan Neospora caninum can
be an infectious risk for dogs, which are the de-
finitive hosts for the parasite when they consume
raw meat. When its life cycle is completed, dogs
shed the parasite to the environment and these
infect farm animals (mostly cattle resulting in
abortion) (Stoker 2013, Silva & Machado 2016).
In a study conducted in Germany, 37.5% of Ne-
ospora seropositive dogs had been fed a diet with
fresh raw meat which had undergone no thermal
processing (Villagra-Blanco et al. 2018). Even
though there are no specific research studies,
the way of preventing infecting domestic dogs
is the same as for Toxoplasma, meaning freezing
in -20°C for at least three days and then cooking
meat at least 67°C, even for a brief time.

Another protozoan which may cause zoonosis
and infect dogs and cats fed RMBDs as defini-
tive hosts, is Sarcocystis spp.Dogs consistently
fed with raw meat are frequently infected by
the particular protozoan (LeJeune & Hancock
2001) and can shed oocysts of the parasite in
their faeces for several months, infecting the
environment and therefore increasing the risk
of infection for farm animals living in the same
space. When cattle, goats and sheep or pigs that
are the intermediate hosts, swallow the parasite
that can be found in the environment, clinical
disease can develop leading to severe financial
losses (Hornok et al. 2015, Mirzaei & Rezaei 2016).
Even though humans can be infected by certain
species of the genus Sarcocystis, it rarely manifests
as clinical disease. In a research study conducted
in the United Kingdom, PCR was performed
in 35 commercial frozen RMBDs, S. cruzi was
detected in 11% of diets based on bovine meat,
and S. tenella was detected in another 11% of
diets based on bovine or sheep meat (van Bree
etal. 2018). Freezing or cooking in temperatures
and duration that were previously mentioned for
Toxoplasma and Neospora seem to be the best
methods for preventing food-borne companion
animal infection (Gestrich & Heydorn 1974).

Cryptosporidium spp.is a protozoan that can
be detected in RMBDs and can infect dogs and
cats. Clinical disease varies from asymptomatic to
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canis kot C. felis tov eivat el01Kd yla To OKOAO Kot T YATo,
avtioTtotya, n HoOALvon eivat amiBavn, ekTdg edv TpdKelTaL
yio ovocokataoTapéva dropa. Ot avBpwrot povvovtal
ovvnBwg amd to C. hominis rov epdavileral Lévo oTovg
avBpamoug kat to C. parvum mou polvvel Kat dAa {wa,
aAl& OxL To okVMo 1} T ydta (Lucio-Forster 2010). Ze
épevva mov Ste€nxOn otig HILA. oe epmopikég BARF
Slauteg, Ppédnie yevetikd VAIKO Cryptosporidium spp.oTto
2,11% twv Setyp&Tov oL eAfdpOnaa mTou eiyay wg Baciko
oLOTATIKO WHO Boelo Kpéag 1) wpd Kpéag v8dpvibag oe
Kovoépfa (Strohmeyer et al. 2006). H adpavormoinon twv
aAVaTTOPAYWYIKOV oTotyelwv Tou C. parvum emtebxOnke
TELPAHATIKA (e KaTdyuEn atoug -20°C yior piot dpa 1) pe
poyeipepa atoug 70°C yior évar Aertt6 (Rose & Slitko 1999).

Avadoptid pe Toug KivdiVoug HOALVONG e HeTaloa
Tapdolta, Onwg ot eEApvleg, o Echinococcus granulosus
elvat éva ouxvo KeoTMOES OTN XWPA HAG TIOV UITOPEL Vot
HOADVEL TOUG OKDAOUG HEOW TNG KaTavalwong RMBD
Kal apopd onpoavTika tn Snpoota vyeia. ‘Exet éupeco
Bloloytkod KOKAO pe To oKUAO (1} AN capKoPpaya) G
evdi&peoo Eeviotn kat Ta TpdPata (1) AN TapaywyLKd
{oa émwg aiyeg, Pooetdn, xoipot) wg evdidpesoug. Ot
Telkol EevioTéG TIOL eivarl HOAVGPEVOL e TNV EVAALKT)
HOP®T) TOL TIPAGITOL OTO AETITO EVTEPO, ATIEKKPIVOUVY
TipoyAwTTideg 1) afyd pe T KOTTpava TOUG GTO TIEPLPAANOY,
TOOTIOLO KATAVOA@VOVTAL ATTO TOUG eVOLAETOUG EEVIOTEG
omov oxnpoatifovrat ot vdatideg KVoTelg. Ot oKOAOL Kot OL
YE&TEG EMOPEVWG LONDVOVTAL OTAV KATATTIIVOUV QUTEG TIG
KUOTELG aTTd HOAVOUEVO WO KPEXG 1) oTthdxva. Ot okOAoL
Kot oL Y&TeG HoAvopévol pe Echinococcus spp.cuviiBwg Sev
ekSNAGVOLY KALVIKT] EIKOVA Kol TTOLPAHEVOLY O UHTTTWHOL-
Tikoi (Companion Animal Parasite Council 2020). Qot6oo0,
avfdvouv Tov kivduvo pdrinong {woavBpwovdoov,
kaba¢ o avBpwriog anotelel evdidpeco Eevioth Kat Ta
afyd mov arekKpivovTal fe Tor KOTIPavA EMBLOVOLY Yot
HNAVEG LTTO TIG KATAMANAEG ouvOiKeg oTo TIEpLPdAlov
Kl PItopolv evKoAa var HoAUvoLy Tov avBpwito Kat
va e€elixBovv oe v8atideg KVOTEG GTO HITAP Kotk TOLG
miveVoves. Av Kal Sev utapyouv acpaleic odnyieg yia
NV adpavortoinon Twv LEATIBWY KHOTEWY OTO WO KPEAG,
oe ¢pevva oL afloAdynoe TNV KATAOTPOPT} TOVG [E
Yoén 1) Béppavon, diarmotmbnke 411 n Yyoén otoug -18°C
yia Tpelg wpeg Oev NTav amroterecpatikn (87,28%) otn
BavaTwon Twv oKwANKOKEPAA®OV TTOL PpilokovTal péoa
oTi¢ Kootelg. Avtifeta, oe Yo€n otoug -18°C yia 6 kot 9
Opeg N arroteAeopaTkOTNTA Ty LYnAT (Koutsoumanis
et al. 2018, Mokhtaria & Ammar 2019).

TéNog GAAar oNUAVTIKGE TTapdolTa, OTiwg eldn Tou
yévoug Trichinella xou Taenia, cuviBwg dev avevpiokovTal
o€ EUITOPLKEG WHEC SialTeg, emeldn Adyw TNG UITOXPEWTIKNG
Evpwmaiknc Nopobeoiag yia tnv embempnon Tov kpéatog
KL TNV KATAOTPOPT) TwV HOAVOHEVWY opayiwy pe Trich-
inella avta Sev praivouvv otny Tpodikr pog aivoida (EC
Regulation No 854/2004 kot No 2015/1375).
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chronic diarrhoea. Even though it can potentially
result in zoonosis, most species of the parasite
are host-specific, therefore when inappropriate
hosts (such as humans) are exposed to C. canis
and C. felis that are species-specific to dogs and
cats, respectively, infection is unlikely, with the
exception of immunosuppressed individuals.
Humans are usually infected by C. hominis which
occurs only in humans and C. parvum which
also infects other animals, but not dogs or cats
(Lucio-Forster 2010). In a research study con-
ducted in the USA, in commercial BARF diets,
genetic material of Cryptosporidium spp.was
identified in 2.11% of samples obtained that had
raw bovine meat or raw turkey meat as a basic
component in canned food form (Strohmeyer
et al. 2006). The elimination of C. parvum was
experimentally obtained by freezing in -20°C for
one hour or by cooking in 70°C for one minute
(Rose & Slifko 1999).

Regarding the risk of infections with metazoan
parasites, such as helminths, Echinococcus gran-
ulosus is a common cestode in our country that
can infect dogs after ingestion of RMBDs and is
a considerable threat to public health. It has an
indirect life cycle with dogs (or other carnivores)
as definitive hosts and sheep (or other farm an-
imals such as goats, cattle, pigs) as intermediate
hosts. Definitive hosts that are infected with the
adult form of the parasite in the small intestine,
shed proglottids or eggs through their faeces in
the environment, which are ingested by the inter-
mediate hosts where hydatid cysts are developed.
Dogs and cats therefore become infected when
they ingest these cysts in contaminated raw meat
or visceral organs. Dogs and cats that are infected
with Echinococcus spp. usually do not show clini-
cal signs and remain asymptomatic (Companion
Animal Parasite Council 2020). However, they
increase the risk of zoonosis, because humans are
intermediate hosts and eggs shed in the faeces
survive for months in the environment under the
appropriate conditions and can easily infect hu-
mans and evolve to hydatid cysts in the liver and
lungs. Even though there are no safe guidelines to
destroy hydatid cysts in raw meat, in a research
study that evaluated their elimination by freezing
or heating, it was noted that freezing in -18°C for
three hours was ineffective (87.28%) in killing
the scolex found inside the cysts. In contrast,
freezing in -18°C for 6 and 9 hours was highly
effective (Koutsoumanis et al. 2018, Mokhtaria
& Ammar 2019).

Finally, other significant parasites, such as



Zvpumepaocuarikd, origc RMBD diaiteg pmopoiv va
Bpebotv maboydvor pikpoopyaviouoi mov va amoTeAovy
Kivduvvo yia tiv vyeia tov (Owv kat Tov avBpdmov. Eidi-
KOTEPQ, UTTOPOUV Vo aveupeBolv mapdoita OTav yopnyeitai
YN OWOT KATAYUYuévy wui Statpody pe (wikods LaTovg.
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species of the genera Trichinella and Taenia, are
usually not identified in commercial raw diets,
because of the mandatory European Legislation
for meat inspection and elimination of Trichinel-
la-infected carcasses these do not enter in our
food chain (EC Regulation No 854/2004 and No
2015/1375).

In conclusion, pathogenic microorganisms
that can endanger animal and human health
can be identified in RMBD diets. Specifically, for
parasites, they can be found when raw diets with
tissues of animal origin are inappropriately frozen.
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O Né¢og Kopwvoiog kat 1a Zoa
YuvipodLag — ZupPoulEg TIPOG T
péAN TG WSAVA

Mia emudnpia tvevpoviag Tov avBparov otnv Kiva, mapou-
ol&leTal w¢ £vag ayKooog Kivduvog Snpociag vyeiag Kat
éXeL OTPEYEL TO EVBIAPEPOV OAWV [AG TE VAV VEO KOPWVOIO
(SARS-Cov-2). O véog Kopwvoiog TauTorotOnKe Hetd
TN YVWOTOTIO(NOT TEPIOTATIK®V AYVWOTNG AUTIONOYIAG
Tov Aeképfpto Tov 2019 110V LAY VOGTNKAY APXIKE GTNV
1toAn Wuhan, npwtevovoa g enapyiog Hubei g Kivag.
XihaSeg meplotatika €xouv 10N kataypagel otnv Kiva kat
1 vdoog €xel 10N petadepBel péow TadSlwtav oe TOANEG
GANEG XOPEG. ApxIKd Oev UTTPXAV EMAPKT ETOTNHOVIKA
Sedopéva yio t petdSoon and &vBpwro oe dvBpwrto, Tig
televtaieg efSopddes opwe, n petadoon tov SARSCov- 2
a6 avBpwrto oe avBpwrto emPefatnrdnke, dnwg Seixvouv
VEQ TIEPLOTATIKA LOYEVOUG TTVELHOVIRG HeTAED HEA®V OL-
Koyevelwv Kat epyalopévav ot Sopég vyelag Héow Tng
OTEVNG eTAPTG.

Tov Iavovapto Tov 2020, o Iaykdopiog Opyaviopog
Yyeiog (TIOY) npocwpiva ovopaace tov véo 16 2019-nCoV.
2116 11 Oefpovapiov o 16g ovopdotnke SARS-Cov-2 Kal
n aoBévela mov mpoxakei “Coronavirus Disease 2019”
(ovvtopoypadio “COVID-19”). Eve TeploTatika TG vo-
oo Kataypapovtat kadnpepwva oty Kiva kat adrot, n
axpPrig mnyn g emdnpiog mapapével dyvoatn. Méxpt
onpepa dev vTtdpyeL Kot atoSel€n OTL GLYKEKPLHEVO iSOG
{oov arotehei Se€aptevr) TOL 10U, Kat TIEPALTEP® EPELVEG
Bpiokovtat oe e€ENEN.

Ol kopwvoiol aviiKouV OTNV OLKOYEVELX TWV
Coronaviridae. Ot a- kat - kopwvoiol cuvBwg poAvvouy
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The New Coronavirus and
Companion Animals - Advice
for WSAVA Members

An outbreak of pneumonia in people in China
has been drawing worldwide concern about a
new coronavirus (termed SARS-Cov-2) as a glob-
al public health risk. The new coronavirus was
identified after notification of pneumonia cases
of unknown cause in December 2019, diagnosed
initially in the Chinese city of Wuhan, capital
of Hubei province. Thousands of cases have al-
ready been detected in China, and the disease
has been exported by travelers to many other
countries. Initially, there was no clear evidence
for person-to-person transmission. In the last
few weeks, however, person-to-person spread
of the SARS-Cov-2 via respiratory droplets has
been confirmed.

In January 2020, the World Health
Organization (WHO) temporarily named the new
virus as 2019 novel coronavirus (2019-nCoV).
However, on February 11th it was definitively
named SARS-Cov-2 and the disease caused by
this virus was named ‘Coronavirus Disease 2019’
(abbreviated “COVID-19”). While more cases of
the disease are being reported on a daily basis
in China and elsewhere, the exact source of the
outbreak is still not known. Currently, there is
no evidence suggesting a specific animal host
as a virus reservoir, and further investigations
are ongoing.



Ta ONAXOTIKG EVE OL Y- Katt 8- Kopwvoiol cuvhBwG poAbvoLY
TTNVa Kat Pépla. O Kopwvoidg ToL GKUAOU, 0 OTI0I0G [ITOpEL
VoL TIPOKOAETEL ENappdt SLippolot KAl 0 KOPwVOLOG TNG YATOLG,
0 otroiog prtopel va tpokaiéoel TN Aotpwdn mepttovitida
¢ ydtag (FIP), eivat kat ot Vo a-kopwvoiol. Avtol ot
Kopwvoloi dev oxetiCovTat pe TNV TwpLvr) emidnpio. Méxpt
™V epuddavion tov SARS-Cov-2, o omoiog aviikel 0Tovg
B-kopwvoiolg, ATav yvwoTol povo 6 Kopwvoiol Ikavoi va
HOAVVOLVY TOV AvOpWTTO KAl VO TTPOKAAECOUV AVATTVEVOTIKT
V600, GupTEPIAXBaVOLEVOL TOLRAPLAG HOpPHS 0EEOG
avaIvevoTIKoD ouvdpopou Tov b SARS-CoV (avayve-
plotnke 10 2002/2003) KaL TOL AVATIVELGTIKOD GLYSPOpOL
Meéong AvatoArig Tou 1o MERS-CoV (avayvepioTnke To
2012). O SARS-CoV-2 yevetikd oxetiletal meptocdtepo pe
Tov SARS-CoV art’ 6,1t pe tov MERS-CoV, ala kat ot Svo
elva B-Kopwvoiol Tpoepydpevol amo Tig vuxtepidec. Iapdtt
dev eivat akopa yvwoto av 1 COVID-19 6a oupepipepOet
HE aVANOYO HE TIG LWOELG aTtd TOUG oG SARS kat MERS
TPOTIO, OL TTANPOPOPIEC ATTO TOLG SVO AVTOVG TIPOYEVEDTE-
pNG TAVTOTIONONG KOPWVOIOUG UITopel var eTtpedoouy TIG
ovoTAcelG TToL agopovv Tnv COVID-19.

Tic tehevtaieg eBSopadeg éxet yivel peyahn npdodog
OTNV avVayvopLOoT) TNG KIS AITIOAOYIAG, OTNV ATTOUOV®-
0T) TOL 10V KAl TNV avATTTUEN Sty VWOTIKGY epyaleiwy.
IMapoha auTd, LTIAPXOLY AKOUA CHAVTIKE VATV T
EPWTHHLOTAL

Ot 1o mpdoPateg TANpoPopieg Kot CUUPOLAEG Ylat
™ péAvvon tou avBpomov propovv va Ppebovv aToug
L0TATOTIOVE TTOL AKOAOLBOVV:

+ World Health Organization (WHO) https://www.who
int/emergencies/diseases/novelcoronavirus-2019

» Centers for Disease Control and Prevention (CDC)
https://www.cdc.gov/coronavirus/2019-
ncov/index.html

Ot 1o mpdoPateg TANPOPOPIeC TXETIKA e TNV LYEin
TV {Owv propovv va Bpedoly oToV IOTOTOTIO TTOL KO-
AovBei:

+  World Organisation for Animal Health (OIE) https://
www.oie.int/scientificexpertise/ specific-information-
and-recommendations/questions-and-answers-on-
2019novel-coronavirus/

AvTamokptvopeveg otny adénorn TV KpoLoUKT®Y, 1
Emotnuovikrn Emtponr) ko n Emrpornr) Eviaiag Yyeiag
¢ IMayxoéouag Krnviatpikrg Etaipeiog Mikpov Zowv,
gTolaoaY TNV TAPUKATE AMOTA, CUXVOV EPWTHOEWY Kal
ATIAVTNOEWY, YIX TIG ETOTNHOVIKEG eTALPElEG PHENN TOUG,
oe ouvepyaoia pe ave€dptnroug emotipoves Eviaiag
Yyeiog amd 6Ao Tov Kdopo. YTT&pXOLY avaPOpPEG OXETIKA
He eykatdewyn katowkiSiwv otnv Kiva kat eAmifovpe 611
aUTEG OL TIAN pOdOpieg Bar XprOLHEHTOLY OTOUG KTNVIATPOUG
TIAYKOOHIWG, OOTE VA aVTIHETOTIICOLV TIG arvovXieg Twv
TTEAATOV TOVG.
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Coronaviruses belong to the family
Coronaviridae. Alpha- and beta-coronaviruses
usually infect mammals, while gamma and
delta coronaviruses usually infect birds and
fish. Canine coronavirus, which can cause
mild diarrhea and feline coronavirus, which
can cause feline infectious peritonitis (FIP), are
both alpha-coronaviruses. These coronaviruses
are not associated with the current coronavirus
outbreak. Until the appearance of SARS-Cov-2,
which belongs to the beta-coronaviruses, there
were only six known coronaviruses capable
of infecting humans and causing respiratory
disease, including the severe acute respiratory
syndrome coronavirus SARS-CoV (identified
in 2002/2003) and Middle East respiratory
syndrome coronavirus MERS-CoV (identified
in 2012). SARS-Cov-2 is genetically more related
to SARS-CoV than MERS-CoV, but both are beta-
coronaviruses with their origins in bats. While it
is not known whether COVID-19 will behave the
same way as SARS and MERS, the information
from both of these earlier coronaviruses can
inform recommendations concerning COVID-19.

In the last few weeks, rapid progress has
been made in the identification of viral etiology,
isolation of infectious virus and the development
of diagnostic tools. However, there are still many
important questions that remain to be answered.

The most up-to-date information and advice
on human infection can be found on the following
websites:

+  World Health Organization (WHO) (www.
who.int/emergencies/diseases/novel-
coronavirus-2019)

+ Centers for Disease Control and Prevention
(CDC) (www.cdc.gov/coronavirus/about/
index.html)

The most up-to-date information related
to animal health can be found on the following
website:

+ World Organisation for Animal Health
(OIE) www.oie.int/scientific-expertise/
specific-information-and-recommendations/
questions-and-answers-on-2019novel-
coronavirus/

In response to this outbreak, the WSAVA
Scientific and One Health Committees have
prepared the following list of frequently asked
questions for the WSAVA membership in
collaboration with One Health interested
individuals around the globe. We are aware of
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INog pmop® va TPOCTATEVC® TOV EXVTO POV
KOl TO TIPOOWIIKO TNG KALVIKIG HOU;

EnokegBeite tn oeli®a COVID-19 IpodpUAatn kat Oe-
parneia Tov Kévrpov EXéyxou kat TTpoAnyng Noonpdtwv
(CDCQ), yla va paBete TG va TpooTATEVECTE ATTO AVATTVEL-
OTIKA VOO T, 6TIwG 1 vooog COVID-19 (https://www.
cdc.gov/coronavirus/2019-ncov/prepare/prevention.html)

Mmnopei SARS-Cov-2 va poAovel {oa;

MéxpLTOPO UTIAPXOLV TTEPLOPLOHEVX OTTODEIKTIKG OTOL el
OTL Ta {®or CLVTPOPLEG HITOPOLY Var HOALVOODV He ToV 1O
SARS-Cov-2 kat korpior artddet€n oTL katotkiSiot okOMoL 1
Y&TEG HITopoLVy va eivat Tnyr) poOAuvong yia &Ala {wa 1
avBpamovg. H katdotaon eival Toyéwg e§ehioodpevn kal
ot mAnpodopieg Ba avavewvovtal HOALG eivat Stabéotpiec.

IMpénel va amopedym TNV emadn pe
KatowKidia ) dA\a {®a av vooo amo
COVID-19;

To Kévtpo EAéyxou kot ITpdAnyng Noonuatwv (CDC) ou-
otrvet o akolovBa: “TIpémel va teplopioete TNV emadr) ple
KarotkiSia kot Ao {wat av eloTe acBevric amd COVID-19,
OTWG aKpIPAOG Ba TTpETTEL Vot KAVETE Katl e TOLG avBpOIToug
YOpw oag. [TapoTL Oev LITEPXOLY AKOHN AVUPOPES OTL KO-
Towkidla 1) cAAa {wa aoBevovv and COVID-19, cuotrvetot
ot aoBeveig pe COVID-19 va meptopilouv Tig emadeég Toug
pe Lo, péxpt va vrtdpEouv vedtepeg mAnpodopieg ylo Tov
16. Otav eivat Suvatd, Koo AANO [ENOG TNG OLKOYEVEING
oag Ba ipémet va ppovTilel Ta (oo oag 600 eloTe &KPPWOTOG.
Ortav elote aoBevrig pe COVID-19, amopvyete TV emadn
He TO KATOIKIOW oo, OTwg X&dta, Tatyvidia, va oG G
1) Vo 606 YAeiPeL 1) va polpdleaTe TNV Tpogr) Toug. Av auTo
dev etvar duvatd, vo TAéveTe Ta XEPLOot 0AG TIPLV KAL HETA
TNV emor] He To KATOLKISIO KAl vor pOopETE TTPOCTATEVTI-
KN péoka” TToapakalovpe yio vedTepeg TANpoPopieg va
enokénteote TV orooehida tov CDC, https://www.cdc.
gov/coronavirus/2019-ncov/faq.html

Av 10 KaTOIKISI10 pov £Xel ¢pOel oe emadr) pe
ac0evi) pe COVID-19, pmopei va petadaoet
TN v000 o€ GANovg avOpomoug;

[Moapdtt dev yvwpilovpe akOun (e GLyoupld, LTTAPXOUV
TIEPLOPLOUEVA ATTOSEIKTIKG OTOLKElX OTL Tt {OA TUVTPOPLEG
prropovv va polvvBovv 1 va petadwoovv COVID-19.
Emtiong Sev yvwpilovpe av gropodv va vooricouy aro
Tov véo autdv Kopwvoid. Emnpdcbeta, péxpt topa dev
uTtdpyet Kapia ammodelln ott o {wa CLVTPOPLAG UITOPOLY
Va oaItoTeEAECOVV TINYT) HOALYVON G TV avOpomwy. H katd-
otoon eival Taxéwg e€eliooduevn Kat ot TAnpodopieg B
avavewvovTat PO eival Stabéatpeg.
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issues related to pet abandonment in China
and hope that this information will be of use to
veterinarians around the world in dealing with
the concerns of their clients.

How can I help protect myself and
my clinic staff?

Visit the COVID-19 Prevention and Treatment
page to learn about how to protect yourself from
respiratory illnesses, like COVID-19 (www.cdc.
gov/coronavirus/2019-ncov/about/preven-
tion-treatment.html)

Can SARS-CoV2 infect pets?

Currently there is limited evidence that compan-
ion animals can be infected with SARS-Cov-2
and no evidence that pet dogs or cats can be a
source of infection to other animals or to humans
resulting in COVID-19. This is a rapidly evolving
situation and information will be updated as it
becomes available.

Should I avoid contact with pets
or other animals if I am sick with
COVID-19?

The CDC recommends the following: “You should
restrict contact with pets and other animals while
you are sick with COVID-19, just like you would
around other people. Although there have not
been reports of pets or other animals becoming
sick with COVID-19, it is recommended that
people who are sick with COVID-19 try to limit
the amount of contact they have with their pets.
When possible, have another member of your
household care for your animals while you are
sick. If you are sick with COVID-19, limit the
amount of direct contact as much as possible,
including petting, snuggling, being kissed or
licked, and sharing food. If you need to care for
your pet or be around animals while you are sick,
ensure you continue to maintain good hygiene
practices, such as washing hands before and after
interacting with pets and wear a facemask”
Please check for new updates on the CDC'’s
website at www.cdc.gov/coronavirus/2019-ncov/
faq.html#2019-nCoV-and-animals

If my pet has been in contact

with someone who is sick from
COVID-19, can it spread the virus to
other people?

While we do not yet know for sure, there is lim-



T mpémeL v KAV AV TO KATOLKISLO

pov avantu§el ave§nyntn voco evoon
Bprokotav o1o mepfaAlov acOevoig pe
diayveopévn COVID-19;

Aev yvwpilouvpe ardun av T (oo uVTPOPLEG HITopovV
va poluvBovv amd Tov SARS-Cov-2 1) va voorcouy arto
COVID-19. Av 1o {wo oag avartotet pio avenyntn vooo
Kat éxet extebei oe avBpwro pe COVID-19, evnpepwote
Tov laTpd Tov apakolovBei Tov acBevr). Av otV meplo-
X1 006 LTT&pyeL KTnviaTpog dnpootag vyeiag, o aTpds Ba
OULUPOVAEUTEL ALTOV 1) KATIOLOV GANO appodio Aettovpyod
vyelag. Av o kTnviatpog Snpootag vyeiog 1 &ANOG Ael-
ToLPYOG ONUOCLAG UYEING G&G CLUPBOVAEYEL VO HETAPEPETE
TO KATOIKISIO 00G 08 KTNVIATPIKT KALVIKT, KOAEGTE TNV
KAWVIKT TIPLY TIATE Y1 VO TOUG EVI|HEPOTETE OTL TPOKELTAL
va TpocKopiceTe éva (o mov éxel extebel oe dvOpwrto pe
COVID-19. Auté Ba dhoet XpOvo TNV KTNVIXTPLKT) KALVIKT)
VO TIPOETOLUATEL XWPO OTTOUOVWONG. M) peTadépete T0 (60
0€ KTNVIATPLKT KALVIKY, TIorpd HOVO HeT& amtd oUpBOUAT
Aettovpyot Snudotag vyeiag.

IToieg €ivat oL avnoUXieg HAG OXETIKK [E
KaToKiStax Tov éxouv £p0el o€ emadn pe
avOpatouvg mov £€xouv poAvvlei pe avtov
TOV 10;

Av kat n COVID-19 ¢aivetat 61t avadvdnke améd (wikn
ninyn, topa Staomelpetal and dvBpwro oe dvBpwro. H
HeTadoon artd ATOHO Ge KTOO TILOTEVETAL OTL YiveTaL KUpI-
OG [LE TOL AVATTVEVOTIKG LIKPOOTAYOVIOLX TTOV Trorp&yovTal
OTav €vag HOALOpEVOC dvBpwTiog Prxel 1} ¢pTapvileTal.
Meéxpt kat Twpa, dev eival Eekdabapo mdo0 ebKOAX O 10
petadidetot petaly avlpwnwv. Eivat 1dlaitepa onpavTikd
OTLUTT&pYOLV TIeploplopiéveg evOeielg OTL KaTotkiSiar {wa,
ovpnephapBavopévou Tou 6KOAOL Kat TG YATAG, HITOpovY
va poivvBovv amé SARS-Cov-2.

[Mapott Sev vmapyxet Kapia anddel€n 6T Ta KaTolKidiot
nailovv poro oty emdnporoyia tng COVID-19, n oxo-
AOTIKY) LYLEWVH] TRV XEPL@V TIPETEL Vo epappdleTal amod
TO GOVOAO TWV KAIVIKOV OHAd®WV KAT& THV epyacio Toug,
eldid av eplBdhttovy {wo mov éxet épbet oe emadn pe
Hohvopévo dvBpwro.

Timpéner va KAvo pe T KATOIKiSIa o
TEPLOXEG TTIOV O 10G Eival EVePYOG;

MéxpLTOPO UTIAPXOLV TTEPLOPLOHEVA XTTODEIKTIKG OTOLYE L
oTL Ta KatowkiSta prropotv va polvvBolv amd tov véo
Kopwvoio. ITapdTt Sev vmtdpXoLV avapopés KaTotKiSiwv 1
AV {Owv oL €xouy appwotnoet artd COVID-19, uéxpt
va p&Bouie TepLocdTEPQ, OL IOLOKTHTEG OKDAWV TIPETTEL VAL
amodpeVyoLV emadEg e {da T oTola Toug eivat Ay vwoTa
Kot TIévTar va TTAEVOLV Tar XEPLAL TOUG TIPLY KAL HETA TNV
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ited evidence that companion animals can be
infected with or spread SARS-Cov-2. We also
do not know if they could get sick from this new
coronavirus. Additionally, there is currently no
evidence that companion animals could be a
source of infection to people. This is a rapidly
evolving situation and information will be up-
dated as it becomes available.

What should I do if my pet develops
an unexplained illness and was
around a person with documented
SARS-Cov-2 infection?

We don't yet know if companion animals can get
infected by SARS-Cov-2 or sick with COVID-19.
If your pet develops an unexplained illness and
has been exposed to a person with COVID-19,
talk to the public health official working with the
person with COVID-19. If your area has a public
health veterinarian, the public health official will
consult with them or another appropriate official.
If the state public health veterinarian, or other
public health official, advises you to take your
pet to a veterinary clinic, call your veterinary
clinic before you go to let them know that you
are bringing a sick pet that has been exposed to
a person with COVID-19. This will allow the
clinic time to prepare an isolation area. Do not
take the animal to a veterinary clinic unless you
are instructed to do so by a public health official.

What are the concerns regarding
pets that have been in contact with
people infected with this virus?

While SARS-Cov-2 seems to have emerged
from an animal source, it is now spreading from
person-to-person. Person-to-person spread is
thought to occur mainly via respiratory drop-
lets produced when an infected person coughs
or sneezes. At this time, it’s unclear how easily
or sustainably this virus is spreading between
people. Learn what is known about the spread
of newly emerged coronaviruses. Importantly,
there is limited evidence that companion animals
including pets such as dogs and cats, can become
infected with SARS-Cov-2.

Although there is no evidence that pets
play a role in the epidemiology of COVID-19,
strict hand hygiene should be maintained by the
entire clinical team throughout the veterinary
interaction, especially if dealing with an animal
that has been in contact with an infected person.
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evVaoXOANOT) TOUG pe avTd. Av ot IO1oKTTTEG eivatl aoBeveig
COVID-19, pémet va ammodpebyouvy Ty entadn pe {oa o1o
VOLKOKDPLO TOUG. Av auTo dev eivart Suvatd, va TAEVOLY Ta
XEPLAL TOUG TIPLV KAL HETA TNV eTTaidn) (e To KATolKiS10 Kat
va popoUV TIPOOTATEVTIKT LACKA TIPOOWITOU.

IMpoKetTal yla Toxéws eEeNOOOHEVT) KATAOTAGN KAl 1)
mAnpodpdpnon Ba avavewmvetal kabe popd TTOL LTTAPXOLY
véeg Anpogopieg

IIpémel o1 KTVviaTpol va EeKivijoovy va
guporiafovv Tovg GKUAOUG EVaVTL TOU
KOP®VOIOU TOU OKUAOU AOY® TOU Kitvdvou
a6 Tov SARS-Cov-2;

Ta epPOla yio Tov Kopwvoid Tou KOAoL TToU eivort Sadé-
Olpor O€ PEPLKA PéPT) TOL KOOHOV TIPOPUAACTOLY EVAVTIX
otnv evrepikn Aolpwén kat AEN éxouvv adetodotnbei yia
TIPOOTACIN EVAVTIO AVATIVEVOTIKOV Aotpwéewy. Ot KTn-
viatpot AEN mpémel va XpnoLHoTTolody Ta POt aUTa
otn divn ¢ Twpvng emdnpiag vopifovtag 6Tt Tpoopé-
pouV KaTola SLAOTAVPOVHEVT TIPOCTACIN EVAVTIX 0TV
COVID-19. Agev vmiapyet artoAdTwG Kapia amodelln ot
eppordlovTag okOAoLG pe Ta epmopikd SiBéotpa epfo-
At Ba tpoopépouv Siaotavpolevn TpooTacio evavTia
otnv COVID-19, piag Kot oL evTepLKoi Kl avaITveuo TIKOL
tof etvart EexaBapa StadpopeTicég mapaAlayég KOPpwVOImY.
Aev vriéipyouv epfolia Stabéatpa oe kapia ayopd yla ava-
TIVELOTIKI AOIH®EN TOL GKUAOL aTT6 KOpwVoiod (TTAnpogopia
art6 v Opdda KatevBuvtipwv O8nytov Eppoliacpov
¢ Iaykooutog Krnviatpikng Etatpeiog Mikpov Zowv).

H katdotaon eivat taxéwg e€eAlocdpevn Kot oL TTANpo-
popiec B avavemvovTal HoAig eivat StaBéatpieg.

YHMEIQXH: H ITaykéopia Kinviatpikn Etaipeia M-
KpOV Zowv avayvepitel 4tL 6Aeg ol cvoTdoelg dev
eivat epapuooipeg o€ OAEG TIG TTEPLOXEG 0€ KAOE oTLypn),
ald eapTovTal ammod Tov emdnpUtoAoyiKo Kivdvvo kat
TN peiwon tov Kwvdvvov otnv neproxr). H Iaykoopa
Krnviatpikn) Etaipeic Mikpov Zowv evBappivel Toug
KTNVIATPOUG VX EIVAL OE OTEVT) EMAPT) KoL Vot aKOAovBovv
TIG KATeELOVVOELG TV TOTK®V KTNVIXTPLKOV XPX@V.
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What should be done with pets in
areas where the virus is active?

Currently there is limited evidence that pets can
be infected with SARS-Cov-2. Although there
have not been reports of pets or other animals
becoming sick with COVID-19, until we know
more, pet owners should avoid contact with an-
imals they are unfamiliar with and always wash
their hands before and after they interact with
animals. If owners are sick with COVID-19, they
should try to limit the amount of direct contact
with animals in their household, including pet-
ting, snuggling, being kissed or licked, and shar-
ing food. If they need to care for their pet or be
around animals while they are sick, they should
wash their hands before and after they interact
with them and wear a facemask.

This is a rapidly evolving situation and
information will be updated as it becomes
available.

Should veterinarians start to
vaccinate dogs against canine
coronavirus because of the risk of
SARS-Cov-2?

The canine coronavirus vaccines available in some
global markets are intended to protect against en-
teric coronavirus infection and are NOT licensed
for protection against respiratory infections. Vet-
erinarians should NOT use such vaccines in the
face of the current outbreak thinking that there
may be some form of cross-protection against
SARS-Cov-2. There is absolutely no evidence
that vaccinating dogs with commercially available
vaccines will provide cross-protection against
infection by COVID-19, since the enteric and
respiratory viruses are distinctly different variants
of coronavirus. No vaccines are currently available
in any market for respiratory coronavirus infec-
tion in the dog. [Information from the WSAVA
Vaccination Guidelines Group].

Note: WSAVA recognizes that not all rec-
ommendations will apply to all areas or all
regions at all times, depending on the epide-
miological risk and risk mitigation in the area.
WSAVA encourages veterinarians to keep in
close contact with, and follow the directions
of, their local veterinary authority.



Ta AtadikTvaka Xepvapia
™G EAEKZX

Ayamntoi Zvvadelpol,

‘Exel 1161 mepaoel évag xpdvog amd 1o mp®To StadikTuako
oepvapto mou dopydvwoe n EAEKZY. TTpwtomopmvTag Kot
TIOAL V& ETT OTIG ETILOTHOVLKEG KOLVOTNTEG TOU XWPOL HAG
vioBeTrioa e TNV TEXVOAOYIKT AUTH KAIVOTOHIX, avayve-
pilovtag éykatpa 1 xpnotpdTnTa TNC Kat T dtevkolvvorn
IV ptopel va TpocBécel TNV cuveXI{OpEVT) HETATTTUXLAKT
eKTIAISEVON TWV LEADV HAG.

H oxéyn nrav amhr). Na alonoijooupte tig Suvatdtnteg
NG oVYXPOVNG TEXVONOYING Yior Vot eUITAOUTICOUE TIG ETTLOTN-
HOVLKEG HaG Opaaelg. ZUpHBANAOLE ETOL AKOUA TTEPLOCOTEPO
o1 SLoPKT) HETATTTUXLAKT EKTTAISEVOT TWV HEADV LLOG KoL TO-
tdxpova mpocBéTovpe emi Epoug adia oTo va eivat KATTOL0G
ouvaderpog pélog TG EAEKZE. Me éva pikpd otkovopkd
KOGTOG, 1) YVWOT) £pXETaL AKPLP®G HITPOGTA {atG, 0TV 006V
TOU LTTOAOYLOTH) Hag 1) TNG TApUTAETaG pag. Etot aflomotovype
KaAUTepa TOV )81 TIEPLOPLOPEVO KAl TTAPEAANA TTOAUTLHO
XpOvo pag, meplopilovtog moAvddmava exmatdevtikd TaiSior.

Duotkd Kaveig pog Oev ixe LITONOYIOEL TNV ETIEPXOUEVT
mavonpia Tov Kopwvoiov, n omoia mapdTL 0drynoe otV
avaBolr Tov 11°° FORUM, dev pag epmddioe va suveyicoupie
va oUPPBAANOLHE GTNV eKTTAISEVOT TV HEADV HAG HETK TV
OLaSIKTLAKMV CEpLVOPIWV.

To péln pog EekaBapa aykalaoav to SLadIKTLAKE O€-
pwvépia. Tovddxtotov 100 cvvadeldot apakorovBovv (w-
vtavd kabéva amnd avtda. ITapdAAnla apkeTol eival ekeivot
IOV eMIKOVWVOLV pe T [pappateio pag yio va evpepwdovv
Yyl T €nOpEVA i} av ylo Kdmoto Adyo de pundpecav va ta
mapakolovBnioovy {wvtava va {nTroovv 1o «ohvdeapo»
Yo Ta tapakolovBnicouvy PrvTeooKoTnHEVAL

H Siadikasia mapakolovBnong eivat moAD o yla 1o
xpnotn. Anatteitatr c0vdeon oto dadiktvo, evolppatn 1
aovppatn (ovotfvovpe ADSL tovldyiotov 24Mbps) kat
Xprion vmohoyto T (emTparté(iov 1 ¢popnTov), TAUTAETAG 1)
€ELTIVOL KIVITOD TNAEPAOVOU LLE KApEPA KAL TXELA ) AKOVOTIKAL.

MNavayiwtng Mavtng Luca Ferasin

Nikog Agpiong

HCAVS WEBINARS

Dear Colleagues,

It’'s almost a year since we launched our first
webinar. Our Society recognized and adopted
this universally accepted way of continuing
education and add it to our annual scientific
events.

It was the right timing to take advantage
of modern technology capabilities and add
value to HCAVS membership. Knowledge ar-
rives in front of our desktop, laptop, tablet or
smartphone from renowned speakers with a
very affordable cost and without the need for
us to travel around the globe. Our lives be-
come easier and that gives us the opportunity
to manage our precious time depending on
our needs. Both our personal and professional
lives benefit from this.

Of course, none of us could even imagine
what COVID-19 pandemic would bring to the
world. Although our annual FORUM that was
planned for March 2020 was postponed for
October 2020, our already planned webinars
are running smoothly and our members needs
for continuing education are fulfilled.

It’s clear to us that our members embraced
our webinars. At least 100 colleagues attend
them live and those who don’t receive a re-
cording link few days after the live event to
view the webinar as many times as they wish
for the next couple of months.

We run one webinar per month, with
various topics, either basic or advanced level
considering the needs of general practitioners
to expand their knowledge in certain topics.

Duration of each webinar is 1-2 hours and

il |
Gary Ellison

Kwotag Mamacovhiwtng
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Ta AladiKTuakd Zepvdpia tng EAEKZY

H ovxvétnta tov Stadiktuakay cepivapiov eivat éva avé
pnva Kat n emhoyr ¢ Bepatoloyiog, aAhote Paotkn Kat
GANOTE TIPOXWPNHEVT, YIVETAL [lE YV@HOVH TIG KaXONuUeEPLVEG
aVAYKEG TOU KTNVIATPOL TwV {W0V GUVTPOPLAG AN KAl TIG
avdyKkeg peAov mou embupodv va Slevpivouy TIG YVWOELS
TOUG 0€ OULYKEKPLHEVEG DeATIKEG EVOTNTEG 1) oV TIKE(HEVAL

Méoa otig 1-2 opeg Sidpretag Tov k&Oe dtadikTvoaKoL
oepvapiol, 0 OUIANTHG HETAPEPEL TIC YVWOELG TOV KoLl TIG
EUTIELPIEG TOV, [E OKOTIO [E TNV OAOKANPwON Tov, OAoL oL
OUHHETEXOVTEG VA €XoLV épBel o€ emmadr pe Ta TeEAeLTAiN
emotnpovika deSopéva Tov BEHATOG TTOV TTAPOLOLAGTNKE.
Ot ouppetéxovteg €xouv TN duvatdTnTa vor LItofAAAovv
epwTNOELS, (wvTavd, armevdeiag 6Tov opAnTr. ZToug £€voug
OHIANTEC SeV LTIAPXEL HETAPPUOT) Kol TO GEUIVEPLO TTPAY-
HATOTIOLEITAL OTNV AYYALIKT) YADOOX. XTOUG CUUHETEXOVTEG
xopnyeitat ITiotomomntikd IMapaxolovOnong.

Ot ouvadehrdot tpookekAnuévol opAntég, EAXAnveg 1y
&evol, nTav ohot e€atpetikol. [Tavaywwtn Mavtn, Niko Agp-
Bion, Luca Ferasin, Garry Ellison, Koota IMTamacovhwtn,
Zepageip [Tanadnuntpiov, Antje Blaettner, AAe€ia Toaxkipn,
[Moavayidtn Eevovin, Jolle Kirpensteijn, oog evxaplototpe
TIOAD TIOU [OLPACTHKATE TIG YVAOOELG 600G pali pag.

206 TIPOTPETIOVHE VO OUVEXIOETE VA ETILOKETITECTE TNV
otooelida pag www.hcavs.gr al\d Kal Ta HEGO KOVWVIKTG
Siktvwong g EAEKZE (Facebook kat LinkedIn) yior va evn)-
HEPWVEDTE TOGO YIX T TTPOTEXT OLSIKTLAKA [OG OEULVAPLAL
600 Kal Yl TIG Odpopeg emoTnpoVIKESG e€eNifelq 0TO XWpO
HOLG, TIC CUVEPYAGIEG O [e GANOUG ETILOTNHOVIKOUG GOPEIG
KaBA¢ KAl Yl TG TpoaexeiG SpacTnploTnTEG HAG.

Olot epeic oto AX g EAEKZE, Bélovpe va Tovicoupe
v Wixitepn onpacia mov divoupe 6NV evepyd GUUHETOXN
TV peA@Vv pog ota dpwpeva tng etatpeiag. OLmpoTdoel oag
KOt Tot OXOALA 006, HOG lval amapaiTnTa ylot ve Tnyaivoupe
prpoota. H EAEKZY eivat ta pén .

EXmtiCoupe oUvtopa va oog dovpe 6Aoug online!

Na eiote OAoL KaAd!
Ko\o kahokaipt!

Trépavog Khadakng
[MTpdedpog AL EAEKZY

Aleia Toakipn

3. Namadnuntpiov Antje Blaettner

all invited speakers present current scientific
information on their area of expertise. At the
end of each webinar attendees can ask ques-
tions live directly to the speakers and interac-
tion so far is excellent. All attendees receive
Certificate of Attendance.

Attending HCAVS webinars is very simple,
you don't have to be a computer expert. All it
takes is reliable internet connection (we pro-
pose ADSL at least 24Mbps) and a personal
device (desktop, laptop, tablet or smartphone)
with camera and speakers.

All invited speakers were awesome. Pa-
nagiotis Mantis, Nik Dervisis, Luca Ferasin,
Garry Ellison, Kostas Papasouliotis, Serafim
Papadimitriou, Antje Blaettner, Alexia Tsa-
kiris, Panagiotis Xenoulis, Jolle Kirpensteijn
thank you for sharing your knowledge with
our members.

All if us in the HCAVS Executive Board,
strongly believe that our members should be
actively involved in our activities so we wel-
come any proposals or comments you may
have.

Finally, we ask you to regularly check our
website www.hcavs.gr and social media (Face-
book and LinkedIn) to explore membership
benefits and be informed about our collabora-
tions and future scientific events and activities.

Hope to see you all online soon,

Stay safe!

Enjoy summer!

Stefanos Kladakis
President of HCAVS Executive Board

Jolle Kirpensteijn M. ZevoUAng

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020



Alota Xvvedpiov

H die€aywyn oMoV KINVIKTPIK®V ouvedpiwy, Gepivapiwy Kot GAAwV eEKONA®CEWV EXEL AVATIOPEVKTA ETTNPEA-
otel a6 Ty avdnpia Tov 1ot SARS-CoV-2. IToAEg amd TiG eKONAWOELG aUTEG avaPAANOVTAL ) AKLPWVOVTAL,
eve Karoleg Ste€ayovtart StadKTuakd. Me empUAagn, Aoumoy, yla TV TPy HATOTION 0T TWV OXETIKMV ETMLOTI-
HOVIK®V eKONADOE®V, TAPATIOEVTOL TTAPAKAT® Tot CLVESPLA, CEULVAPLX Kot AANEG ETILOTNHOVIKEG EKONADTELG
TIOV efval TIPOYPAUHATIOHEVEG Yiar TO SeVTEPO e€apnvo Tov 2020.

. 9™ Quadrennial International Symposium
on Canine and Feline Reproduction in a joint
meeting with the 23rd European Veterinary
Society for Small Animal Reproduction
Congress (ISCFR-EVSSAR)

24 - 27 June 2020, Milan, Italy

. 10" International Conference on
Antimicrobial Agents in Veterinary Medicine
(AAVM)

30 June — 3 July 2020, Belgium, Brussels

. 29" European College of Veterinary Surgeons
Annual Scientific Meeting (ECVS)
2 - 4 July 2020, Valencia, Spain

. 30" Annual Congress of the European College
of Veterinary Internal Medicine- Companioin
Animals (ECIVIM-CA)

3 - 5 September 2020, Barcelona, Spain

. 2" International Conference of the European
College of Veterinary Microbiology (ECVM)
8 - 9 September 2020, Bari, Italy

. 33" Annual Symposium of the ESVN-ECVN
(ESVN-ECVN)
17 - 19 September 2020, Venice, Italy

. European College of Veterinary Public Health
AGM & Annual Scientific Conference 2020
(ECVPH AGM)

23 - 25 September 2020, Athens, Greece

. 45" WSAVA Congress & the 26th FECAVA
EuroCongress (WSAVA, FECAVA)
23 — 26 September 2020, Warsaw, Poland

10.

11.

12.

13.

14.

15.

16.

17.

Hellenic Journal of Companion Animal Medicine «

Eastern European Conference “Approach to
dermatological patient” (ESVD)
25 - 26 September 2020, Chisinau, Moldova

20" European Society of Veterinary
Orthopaedics and Traumatology Congress
(ESVOT)

30 September — 3 October 2020, Nice, France

5° ITaveAAnvio Xvvédpro Krnviatpikng Ia-
PAYOYIK®OV Zaov Kat Yyletvns — Aopaleilag
Tpodipev (EKE)

2 — 4 Oxtwpfpiov 2020, Adpioa

Ampepida pe Oépa: «MatevTikn) Kat Ava-
mapaywyrn tov XkvUAov kat tn¢ Idtag
(EA.EK.Z.X.)

3 & 4 Oxtwppiov 2020, Edvon

DVG-Vet-Congress 2020 (DVG)
15 — 17 October 2020, Berlin, Germany

9t World Congress of Veterinary Dermatology
(WAVD)
20 — 24 October 2020, Sydney, Australia

11° Forum Kinviatpikng Zoov Xuvipodiag
(EAEK.ZX.)

24 - 25 OktwpPpiov 2020, Zevodoxeio Porto Palace,
®eooalovikn

Southern European Veterinary Conference
(SEVC)
5 — 7 November 2020, Barcelona, Spain

Animal Leishmaniosis International Veterinary

Event (ALIVE)
19 — 22 November 2020, Palermo, Italy

Volume 9 « Issue 1+ 2020
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Oodnyieg mpog
TOUG OUYYPAPEIG

Y10)0! KOl OKOTOG

H Latpikr) Zowv Zuvtpodtds eivat Siyhwooo (Snpootedetat atnv
EXN\nvixr) kot v Ayyhikn)-Bpetavikr y\oooa) rieptodikd tng EX-
Anvikrig Etatpeiag Kinviatpikng Zowv Zuvtpodiés (EAEK.Z.E),
ULE ETILOTNHOVIKI) KPLTIKI) ETITPOTIH KAL L€ OKOTIO TI) OLVEXT €K-
TaiSevon Kot EVHEPWOT) TWV KTNVIATPWVY {wwv ouvtpodtds. To
Tieplodikod SéxeTal epyaoieg yia kpion, pe tnv podndBeon 6Tt
Sev éxouv SNHOCLEVTEL HEPIKAOG 1) A PG, 1) Sev €Xouv uTtoPAnBei
Tavtdxpova yla Snpocievon o€ AANO EVTUTIO 1) NAEKTPOVIKO [ETO.
Kopa emibinn tov meplodikov eivat n Snpocievon KAVIKOVY
ETMOTNHOVIK®V HEAETMV TTOL ipOPODY 0€ GAOVLG TOLG TOE(G TNG
LATPIKNG TV {OwY CUVTPOPLES, SivovTag éudaan atnv Tpocdnon
NG KTNVIATPIKNG oL Baociletal oe emotnpovikég amodeiels.

Tomot dnpooievoewv

1) ApBpa covtagng

Zovtopa apBpa oxollaopoU 1) Kpiong emikalpwv Bepdtwy, Ta
oroia ovvtaocovtat artd T AtevBuvon Zovtalng (A.X.) 1} botepa
amnd mpdokAnot Tnge.

2) ZuOTNUATIKEG AVACKOTIIOELS

Tpoxettat yia epyaoieg mov ovvoyilovv kat alohoyolv tnv
Tpéxovoa PIpAoYpadia, PaCIopEVES G EMIOTNHOVIKES aTTOdE(eLS.
[Mpérmel va apovaotalouy Ti¢ 1o ipoodpateg Stabéotyeg minpo-
Popieg YL éva CUYKEKPLHEVO KTNVIATPLKO KALVIKO TIpOPAN o
Kol urtopotv va ovvodevovtat and peta-avéivon. H éktaon
ToL Kupiwg Kelpévou Sev Tpémel va givat peyaldtepn twv 8.000
Aé€ewv kat n PrpAloypadio va pnv vrepPaivet Ti¢ 50 avapopé.
3) Epeuvnrikég KAVIKEG gpyaoieg

IMpokettal yia mpwtdTuTia &pOpa KALVIKNG EPELVAG, TIPOOTITIKOD
1) avadpopkov xapaktipa. H éxtaon Tov kuping Ketpévou dev
nipénel va eivat peyalvtepn twv 5.000 Aé€ewv kat n iAoy padic
va punv vrepPaivel Ti¢ 40 avapopéEg.

4) Xovropes avadpopég

OtoOvTOpEG avadpopég TAPOLGLALOLY TIPOKATAPTIKA XTTOTEAEGHA-
T KAWVIKOV pehetov. H éktaon tou kupiwg kelpévou Sev mpérel
va eivatl peyalvtepn Twv 2.000 Aé€ewv, va €xel én¢ 10 avapopég
Kot éwg pia elkova f évav mivaxa.

5) Eviadp£épouoeg EPIMTOOELS

AtoTENODV OTIAVIEG TIEPUTTWOELG VOOT|HATOV 1) EGAPHOYT VEWV
Sy vwoTIKGV HeBOSwV 1) BepamevTIKOV HETPWV/TEXVIK®V TTOL
apopolV o€ éva € TTEVTE TIEPLOTATIKA. EGv 0 aplBpog twv mept-
OTATIKOV LTIEPPAIVEL T TIEVTE 1) LEAETT) UTIAYETOL GTNV KATHyopial
NG EPELVNTIKNAG KAWVIKAG epyaciag 1) TG GUVTOHUNG aAVAPOPAG.
H éxtaon tou kupiwg Ketévou Sev mpéel va eivat peyalltepn
Twv 3.000 Mé€ewv Kkat n PiPAoypadia va pnv viepPaivet Tig 20
avadopég.

6) Ipappa tpog tn AX.

TTepiéxet Kpioelg yia dnpootevpéveg peléteg oto meptodiko n
oe GANQ emioTnpoviKG dnpootevpata. H éktaon Tou Kupiwg

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

Instructions
for authors

Aims and Scope

The Hellenic Journal of Companion Animal Medicine
(H.J.C.A.M.) is a peer-reviewed, bilingual (Greek and
British English) publication of the Hellenic Companion
Animal Veterinary Society (H.C.A.V.S.), which aims
at the continuing education of the companion animal
practitioners. Manuscripts should be submitted for
review, with the consent that they have not been
submitted simultaneously or published in part or
in full, to other journals. The aim of the journal is to
publish articles on all aspects of companion animal
medicine, promoting evidence based veterinary
medicine.

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 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, prospec-
tive 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 clin-
ical entities or application of new diagnostic methods
or therapeutic interventions of one to five cases. If the
number of cases presented is more than five then the
manuscript 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 published
by the journal or other scientific journals. Their length
should be limited to 1,000 words, with up to 5 refer-
ences. These may be descriptions of new equipment,
clinical observations, short case reports or comments
that the correspondent believes to be of general interest



Kelpévou Sev mpérel va eival peyohvtepn twv 1.000 Mé€ewv Kat
N BtPAoypadia va unv vrtepPaivet Tig 5 avapopés. Avtég prtopet
va elvat teptypadég véou e€oTALOUOD, KAVIKEG TTAPATN P OEL,
OUVTOHEG AVAPOPES TIEPUTTOGEWY 1] GXOALX TIOU 0 OLYYPAPEAG
TIOTEVEL OTL VAL YEVIKOU eVELXPEPOVTOC YL TOV OVAYVOOTH.
H AX. anopacilet edv at pe mota popdn Oa Snpootevtel kat n
anddpaorn autr) eivat ) TENKH.

IIpoeTopacia 1n¢ epyaciag

KaBe epyaocio vitoBdAletat otnv Bpetavikn Ayyhikn yAoooo
oe apyeto PDFE. To keipevo mpémet va eivat SIapoppwpévo oe
SUTAG Stdo e, pe Tiepti®plo 3 cm aTtd OAeG TIG TTAEVPEG KAL O€
ypappatooelpd Times New Roman peyéBoug 12 ototxeiwv. H
apiBunon Twv cehidwv mpémel va eivat ouvexng, va Eekva artd
™ oelida Tou TitAov Kat va paivetal otV Katw Se€ld yovia. Ot
YPappEQ TTPETIEL VA €xOuV ouveXT) apiBunon og OAn TV €kTaon
TOU KELHEVOL 0TO aploTepd Tepliwplo TG oeAidag.
IMephapPavet:

() Tov titA0 NG epyaciag pe mefa ypappara (¢g 30 Aé€eig)
(B) MMepidnyn kot Aé€eig evpetnpiov

H éxtaon e Sev Ba mpémel va eival peyahvtepn arto 300 Aé€elg,
otnv i oehida pe Tov TiTA 0. Aopnpéveg TTepARPeLS atattovvTaL
yta GAovg Toug TUTTOLG TwV epyactav. H Sopn mpémel va eivat
oOHpwv pe TN Sopr TG epyaoiag (BA. mapakdtw). Kdtw anoé v
TiepANYN avapépovTal armod TPeLs £wg TIEVTE AECeLG evpeTNpiov, OL
oTtoieg TIPETIEL VO avTIoTOLKOVV 6TOUG OleBveic dpoug Tov MeSH
(Medical Subject Headings, https://meshb.nlm.nih.gov/search).
(y) Kvpiog keipevo

Ol LOTNHATIKEG AVAOKOTINOELS KEPAAXLOTIOLOVVTAL WG €ENG:

i) Emornuovikd mhaioto: TTeptyp&dpovtal n TpEXOLON KATATTAGT),
Ol ETIOTNHOVIKEG TTAXPEUPATELG, Ol LTTODETELG ATTOTEAECHATIKO-
TNTAG, N ONHAGIX TNG AVAGKOTINONG YLt TOV KALVIKO KTNVIXTPO
Kl oL 0TOXOL.

it) MéBodou: TTapovaialovtal Ta KpLTrpla EMAOYTG TOV HEAETGV,
10 €i80¢ TwV pEAETAOV, TO €id0¢ TwV (HwV, To €id0g TwV Bepartev-
TIK®OV TIAPEUPACENDY, TA HETPOVHUEVA ATTIOTEAEGUATA, O TPATIOG
avalTnong Twv HEAETAOV, 1) GLANOYT Kal avaAvon Twv Sedopévay,
1 ektipnon Tov Pabpol pepoAnyiag Kat n oTATIOTIKA avaAvoT,
€AV oUTT) €XEL YIVEL

iii) Amored éoparta: TTapovotdlovtat ot HeAéTeC TTOL TiEpLeAPON-
oav, aLTEG oL ameppipOnoav, ot TNyég Kvdhvou pepoAnyiag
IOV aveLPEOnoAv.

iv) ZvlrTnon: ZulnTouvTal To AITOTENEGHATA, 1) EGAPHOYT) TOUG
oTNV KAWVIKH TIpAEN, 0 Paduog allomoTiog Twv armoTeAeoHATOV,
mlavd peloveKTHHATH TNG epYaciog Kat 1 oLppwvia pe GANeG
TIAPOLOLEG EPYATIEG, EQV LTIEPXOLV.

V) Zvpunepdopara: TTapouotdlovTal oL TPOTATELS TV GUYYPAPEWY
yta TNV KAWVIKA TTPEEN, aANG KAl Yo TTEPALTEPL EPELVAL.

Ol gPELVNTIKEG KALVIKEG EPYNTIES TIPETTEL VO TIEPINAUBAVOLV:

i) Ecoaywyn: Iephappével GUVOTTTIKT TIEPLY padT] TNG UTTAPXOVTUG
YVOONE TO OKOTIO TNG HEAETNG HE CAPTVELX.

it) YAixd xar péBodou: IephapBavouy tn Aemtopepr) meptypodn
TOU TPOTIOL AYNG TWV DAIKGV 1)/KAL TNG ETMAOYHG TwV {OwV TTOU
OGUHHETEIXAV 0TN HENETT, KAOMG KAl TN oadn) TTEPLypadr) TNnG
pebodoloyiag mmov epappdoTnKe. Le TEPIMTWOTN HEAETOV TTOL
apopovV aTN XPrioN TEPAHATOLOWY TIPETTEL VX aVAPEPETAL O
aptOpdg NS adetag melpapaTiopHol artd TNV appddia Ktnviatpikn
Apyn). Ze epittmot KAVIKOV TTEPIOTATIKWVY TIPETTEL VO AABAVETAL
1 ouyKaTaBean ToL IBLOKTHTN TOL (WO, VoTEPa ATTd EVHEPWOT)
Touv. HA.Z. Statnpei 1o Sikaiwpa va {NTroeL artd Toug cuyypageic

Instructions for authors

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
amargin of 3 cmin all sides and written in Times New
Roman fonts, size 12 pt. Page numbering should be
continuous, starting from the title page, and includ-
ed in the lower right-hand corner. Lines should be
numbered consecutively throughout the text in the
left margin of the page.

Manuscript should include:

(a) The title in lower-case letters (up to 30 words)
(b) Abstract and keywords

Abstract must be up to 300 words in length and in
the same page with the title. Structured abstracts are
required for all types of manuscript. The structure must
be according 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).

(c) Main text

Systematic reviews structure:

i) Description of the condition: Current conditions,
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 interventions, meas-
ured results, data collection, data analysis, bias risk
and statistical analysis (if applicable).

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

iv) Discussion: Comments on the results, implemen-
tation in the clinical practice, quality of evidence, po-
tential biases, agreement with other studies.

v) Conclusions: Proposals for implementation and
further research.

Original clinical articles should be arranged 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.
ili) Statistical analysis: Describe in details descriptive
and inferential statistical methods. 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 of the study
are commented. Results are discussed with respect to
the purpose of the study. Attempts should be made
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08nyieg mpog Toug BUYYPAPE(C

avtiypado TG adelag MELpApATIOHOD 1) SELYUATOANTITIKA EVTUTIO
ovykataBeong Tov I8LoKTATN.

ili) Zrariotiks] avddvon: Tleptypadovtat Aentopepmg ot pébodot
TEPLYPAPLKNG KAL ETAYWYIKAG OTATIOTIKAG avdAvong. H AX.
Statnpel 1o Sikaiwpa va {NTroeL armd Toug oLYYPAPEIG T APYLKE
Sedopéva/HeTPrOELG Kol TO opXElo ATTOTENEGHATWY TOU AOYIGHLIKOD
OTATIOTIKAG AVANUONG.

iv) Amoredéopata: Tpémel va mapovot&lovral pe AoyiKr oelpd
KOl VOl atopeVYOVTaL OL EMAVANYELG OTO KEIUEVO, TOUG TTIVOKEG
KOl TIG €LKOVEG. T artoTeNéTpATA TIPETTEL VA EIVAL OXETIKA (L€ TO
oTOXO TNG £PEVVAG, VO AVTATIOKPIVOVTAL OTLIG ATIALTIOELG TNG KAL
va v mapouot&loval EPITTA 1) AoXeTa oToLE.

v) ZvlhTnon: e aut oXoAM&lovTal Ta ONHAVIIKOTEPA EVPT-
pata g epyasiag. Zu{ntolvTal Ta AITOTENEGHATA OE GXEOT) e
TO OKOTIO TNG epyaciag mov kabopiotnke oTnVv eloaywyn. Eav
UTTAPXOLY ELPTHATA TTOL Sev avapévovTay i eivat avtiBeta
pe tnv apxikr vtobeon, yivetat mpoonabeta va e€nynbotv. H
oulrtnon Sev TIPEMEL va ival piot oITAT) EMTAVAANYN TV AITOTE-
Aeopatwyv. Evprjpata mov Sev meply pddnKay 6Ta artoTeNéopaTa
Sev mpérel va avapépovTal Kat va oxoA&lovtat 6tn oulrtnon.
TTpémel va yiveTat 00YKpLOT) [E TX AITOTENEGHATH AANWVY EPELVAV
TAPEANNAA e TNV avapopd TwV VPNHATWV TN epyaciag, dTwg
QUTE TTPOKUTITOLY aTtd Tar ATTOTENESHATA TNG. TéNOG, TTpémel va
Sivovtal Ta oupIEpdopaTa TG Epyaaiag Kot n mbavr epappoyn
otV KAWVIKN TIpGEn.

Ot gUvToUEC avaPopég €xouy TNV (Star SOUN e TIG EPEVVITIKEG
KALWVIKEG epyaoieg.

Ot ev8iapE€pouoeg EPUTTOTELS TIPETIEL VA eTILHEpilovVTaL O€ eloa-
YY1, Teptypadn kat culrtnon.

To ypappata npog tn A.X. Sev empepilovral oe THRpATA.

(8) Xoykpovon cuppepoviav

Ot ouyypadeig vtoxpeovVTAL Vo ATTOKAADTITOUV KdBe Tibavn
OLKOVOLKT] GUYKPOLGT] GUHPEPOVTWY, Yia TIapASeLy ot IOLOKTN-
ola EVPEDLTEXVIWY, IOLOKTNG{X LETOXDVY, GUUPOVAOVG 1) ApOLPEG
opAnT@v. Tétolou eidoug okovokeég puBuioels e eTalpieg Tov
eival GHUECOL AVTAYWVIOTEG YA OTTOLOSNTTOTE TIPOIOV TO OTI0IO0
nepapPaveral otn dnpoacicvon Bewpeital eniong clykpovon
OLUPEPOVTWV. Xe TIEPITITWOT ATIOVTlaG CVYKPOLONG CUHPEPO-
VIWV, 6T0 onpeio autd ypdpetat «Ot cuyypadeic SnAdvouy ott
Sev UTTdpxeL GUYKPOLAT CUHPEPOVTWV».

(e) Evxapiotieg

(o1) BifAoypadikég avadopég

Ot avadopég TIPOETOLLALOVTOL XPNOLHOTIOLOVTG TO TTPOTUTIO
Harvard. Ot avagopég péoa 6To Keiflevo apovotaiovTal pe ta
ovopata ouyypadiwv Kat akolovBei To étog Snpocievong (m.x.
Jones 1997, Gregory 1999). Omov vnapxovv 8o cuyypageic, Oa
Tipérel vo oLPITEPIANGBOLV Kat ot SV pali pe Ty xpovoloyia (Tr.x.
Pascoe & Bennett 1999). Omov vméipxouv Tpelg 1) TePLaOTEPOL
OLYYPAPE(S, TO GVOLN TOV TIPWTOL GLYYpadEa TToL akolouvBeital
arté et al. (.. Williams et al. 2016). Ot ovyypageig eivat vievBuvol
yloe TNV aKpifeta kat Ty TANpOTNTA TV avapopov. M dnpoot-
EVLEVEG TIAPATIPHOELS, TIPOOWTILKES AVAKOLVMOGELS, LTTOPANBEVTA
éyypaga mou Sev €xouvv akoun yivel Sektd kot epAnyelg Sev
TIpETeL va epdpavifovtal oTo THfpa avapopdv. O Katdhoyog
avapopwv mephappavet aApapntika (MpoToG cLYYpaAPERS)
TG PIBALOYPAPLKEG aVAPOPES, HE TA ETTOVUHA TWV GUYYPAPEWY
KOl T apyLKG TOUG, TO £€T0G, TOV TTANpN TiTAO TOL GpBpou, TV
ernionun cVVTUNOT TOL TITAOL TOL TIEPLOSIKOL (GUHPWVA HE TO
Index Medicus), Tov TOHO Kat TNV TP@TN Kot TEAevTa{a oeNida
Tou apBpov. Ta kepahalx Twv PiPAiwv apatiBevral wg e€ng:
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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, descrip-
tion, and discussion.

Letters to the Editor are not subdivided.
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Mropeite va katefdoete artd T 1loTocehiSa Tov EpLodiko
To apyxeio csl ge To OTUA TV avadpop®V, TTOL UITopE(TE vV
XPNOLUOTIOCETE e TIG TIEPLOOOTEPESG EPAPOYES SLaXeiplong
avapopov.
(¢) Mivaxkeg
Ot mivakeg aplBpobdvTal pe apafikods aptOpovg (e Tn oelpd
EUPAVIONG TOUG 0TO Kefpevo. Aev Tipémel va TieptAappavovrat
Tiivakeg ot oroiot Sev avapEpovTal PEoa 6To Kuping Keipevo. Ot
TIIVOKEG TIPETIEL VA VAL AVTOVOUOL KAL EMAPK®G ETTEENYNHATL-
Koi, ®OTE va UItopovLv va Stafactodv Kat va artodidouv vonpa
ave€apTATOG TOL KLPIWG KELPEVOU. ZTO ETIAV® HEPOG PEPOLV TOV
apBpo toug (1r.x. IMivakag 1) kat 6T cLVEXELX TOV TITAO TOUG e
nel& ypdppata. Epdoov vndpyouv ene€nynoetg mtov fonbovv
OTNV KATAVONON TOU THvaKa epdpavilovTal WG LITOOTHELDTELG
Kat onpaivovtal pe cUHPoAX wg ekOETEG.
(n) Eikdveg
Ot pwtoypagdies, Too oxrpoTo Kot Ta SIy paLUATA AVKOUY GTIG
«elKkOVES». OL elkOVES aplOpovvTaL fe apaPikovg aptOpong pe
Oelpd ePPAVIOTG TOUG O0TO Keipevo. Ot EIKOVEG TIPETTEL VO ATTO-
otéNovtat oe popdn jpeg 1 tiff kat n avévor toug va eivat
Tovdxtotov 300 dpi. Ot Aeldvteg ToV eKOVOV avadépovTal
HETA TOUG TivaKes. e k&Be Neldvta Tpémel va avapépetal n)
TINYN TNG EKOVAG, EKTOC AV AUTH) TIPOEPYETAL OTTO TO TIPOCKTTIKO
apxelo Twv ovyypadéwv.

Ddappaka, povadeg pétpnong, cvviopoypadisg
Ot pappakevTikég ovoieg avadépovtatl pe Paon tn SpaoTikn
ovoia TOLG Kal OXL PE TNV EUTTOPLKT} ovopacia Touvg. Tnv mpoTn
popd oL epdpavilovTal 0To Keifevo akohoLBei oe TTapévOeon n
EHUITOPLIKT) OVOpACTN TOU OKEVATUATOG TTOL X PN oLpoTToLOnKe Kat
1 eTalpela TApAoKELNG (EUTTOPIKT EMWVUHIA 1) OVOHAGIA TIPOIO-
VT0G, eTatpeia, TOAN Kat kpdrog). H §6om, n 0866 xoprynong kat
1 GUXVOTNTA XOPNYNONG TV OUGLHVY TTOL XopnynonKav mpérmel
va tortofetovvTat oe tapévOeon péoa oo Keipevo. Ot povadeg
pETPNONG TwV Stdpopwv peyeBhv akorovBovv To Siebvég ov-
ompa (SI) (mx. mg kg?). Tix 0 xpnotpomnoinon omotadnmote
OLVTOHOYPAPIOG, TIPETIEL TIPOIYOUHEV®G VA €XEL XprjoLptoTTotn Oel
OAOYPAPKG TNV TIPWTN GpOPA TTOL GUVAVTATAL GTO KE(HEVO, KATA
v ormoia 1 ovvTopoypadio Tomobeteital péoa oe tapévOeon.
Ot epyaoieg vtopaANovTatL Héow TOL NAEKTPOVIKOV GUGTH O

Instructions for authors

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 from the journal website the
csl file with the journal style, which you can use with
most of the citation management applications.

(g) Tables

Tables are numbered consecutively with Arabic
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 lower-
case letters. If there are explanations that help
the reader in understanding its content, they
should appear as footnotes and marked with
superscript symbols.

(h) Figures

Figures, graphs, diagrams, etc. are “figures”. Fig-
ures 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 300 dpi.
Figure legends should be provided after tables.
In each legend the source of the image must be
stated, unless the authors hold the copyright.

Drugs, units of measurement, and
abbreviations

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™). Any abbreviation used
should be spelled out the first time appeared in
the text followed by the abbreviation in brackets.

Manuscripts should be submitted via the journal’s
online submission system, at submissions.hcavs.gr.
At submission, the authors’ full names, titles, email
addresses and affiliations, as well as the corresponding
author are entered. After submission, the manuscript
is encoded with a Reference Number which will be
provided to the corresponding 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 collec-
tion and analysis, and the writing.

All manuscripts submitted to the journal are re-
viewed by a minimum of two reviewers who are ex-
perts on the field and are unaware of authors names.
To ensure blind reviewing, authors should omit any
details of their names or affiliations. Corresponding
author is notified within a reasonable period of time
for the acceptance or rejection of the manuscript. In
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106 ™G EA.EK.Z.X., ot SievBuvon submissions.hcavs.gr. Katd
v vrtoPoA} SnAGVoVTAL Ta TIATPT) OVOUATH TV GLYYPAPEWY, OL
Tithot Toug, 1) StevBuvon nhekTpovikiG aMANAoypadiog Katn B¢on
epyaciag Toug, kabmg kat o vrtevBuvog aAAnloypadiag. Metd
™v vtoBoAn NG, N epyaocio AapPdvet évav AplOud Avapopdg
TIOL KolvoTtoLeiTal 6Tov uTeLBUVO aAANNoYpadiag, o oTtoiog Tov
Xpnotporotei oe Kabe emKoVwVia TOL pe To TTEPLodiKd. LTouG ovy-
Ypaoeig mpémel va mepAaPAvovTal HOVO OGOL GULLHETEIAY GTN)
SOAMNYN TG 10£0G, 0TO OXESLAGHO TNG EPYATIAG, OTNV EKTENEDT),
0T oLAOYT KaL TNV av&Auon TV Sedopévmy Kat 6T LY ypadn.
‘O)eg ot epyacieg ov vofdAlovtatl yla dnpoacievon 6To
TepLodIKG KpivovTal amd TovhaxLoTov S0 KpLTéG, oL oTToioL gfval
eldikol yla to Bépa emiotrpoveg Kat Sev yvwpilouvv Ta ovopaTa
TV oLyYpadEéwv. [la To oKOTIO aVTO, Ol CLYYpAPE(S TIPETEL VA
TIAPAAEITTOLY ATTO TO KUPIWG KEIHEVO OTTOLOSI|TTOTE OTOLYEIO UTTOPEL
VoL TTOKOADYEL TNV TIPOENEVOT 1) TX OVOHATA TV GUYYpadéwy. Ot
oLyypadeig eldonolobvTal o€ eDAOYO XPOVIKO SIAOTNHA Yio TNV
arrodoxn 1) adppuyn TG ePYAiag yla Snpocievon. Le mepintwon
coPapn¢ Stapuviag peta€d Twv SV0 KPLTGOV, 1 Epyasior ATTOCTEN-
Aetal ya kpion oe tpito kpitr). H tehikn andpaon mapapével
otn A.Z. E¢SooV arattodvTaL TPOTOTOLOELS 1) SLEVKPLVATELS, N
epyacio Hali (e TIG TTpATNPTOELG TV KPLT@V ETILOTPEPETAL GTOV
urtevBuvo aAnloypadiog. Epdcov ot cuyypadeig tporomnotjoouvy
NV epyacia TOUG 1/KaL ATAVTHGOVY GTIC TAPATNPHCELS TWV KPL-
TGOV, TNV eMAVUITOPAANOVY o€ SIGoTNHX TEGoAPWY ERSopadwy.
Egooov n epyacia yivet ammoSext) yio Snpocievon, amootéAeTal
and ) A.X. o€ HeTadpaoTh, Y va TNV anodwoel otr debtepn
YAOGoa ToU T1EPLoSiKoD. Trv eVBVVI YL TO TEAIKO HETAPPATHEVO
Keipevo TNV €xouv ot cuyypageic TG epyactag. To Keipevo avtd
QIOCTENAETAL TIPOG €YKpLoT) oTov viteLBLVO aAAnAoypadiag,
0 0T10{0G TIPETTEL VA TO ETILOTPEYEL e TIG TUXOV SlopBnaoelg oe
Sdotnpa dvo efdopddwv. Ta SO0 Tehkd Keipeva, ENANVIKO Kat
ayyiko, armootéhovtat 6tov LtevBuvo aAAnhoypadiag and
TO TUTIOYPAPEIO TIPOKEIHEVOL VA TIPAY LA TOTIOLOEL TOV TENLKO
é\eyxo. Metd 1o 01dd10 auto Sev emutpémetal Kapia oAy
oo Keipevo. Avatuna Sev StatiBevtar, aM& Ta TEAKE Keipeva
HETE TOV TUTTOYPAPLKO ENeYXO aTtOoTEANNOVTAL GTOV LTTELOBLVO
aAnhoypagiag oe nhektpovikn popdr (apxeio pdf).

Televtaia Tpomtomnoinon 24 ZenteyPpiov 2019
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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 corre-
sponding author. Authors are expected to revise their
manuscript or/and respond to reviewers’ comments.
The revised 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 journal. Accuracy of the translated
text relies upon the responsibility of the authors. The
translated manuscript will be sent for approval to the
corresponding author and it should be returned to the
journal within two weeks. The two final proofs, Greek
and English, will be sent to the 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 final manuscript will be provided via email
to the corresponding author (pdf file).
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