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ApBpo Xovtaéng

ANpagalovn: aAlo éva BENoG oTn
dapeTpa poag

Xe autd 1O TELXOG TNG laTpkig Zowv ZuvTpodlig, ot
Zioga et al. (2021) dnpootedovy piot CUGTNHATIKY AVA-
okdrnon ¢ PPAoypadiag yia T xpron g aApalordvng
evOOPAEPIMG, YIX EYKATAOTAON 1) EYKATACTACT KAl
dlatripnon ¢ avalobnaoiag otov okvro. TTptv yivel avapopd
oTa evOLAPEPOVTA ATTOTEAEGUATA OIUTHG TNG epyaoiag, eival
OKOTILUN L OOVTOUN LOTOPLKT avadpopr) Kal avadpopa
ot xpron e ohdpa€ardvng otnv Kenviatpikn) tov {owmv
OUVTPOPLAG.

H odpa&alovn eivat éva apdywyo Tng mpoyeotepovng,
otepoeldég yevikd avaloOntikd. Kukhopdpnoe epmopikd
TpKOTN popd TN dekaetia Tov 1970 oe cuVSLACHO (e Eva
A0 0TEPOELDEG AVALOONTIKO PappaKo, TNV aAPaSONd-
vi. H adpagalovn eival mio oxvupd avatadntikod amnd tnv
alpadoldvn, dpwg n arpadordvn, oe avtiBeon pe Tnv
arpalalovn, dtabétel avarynTikég 1010TNTEG (Winter et
al. 2003). Ta ¢pappaxa avtd Sev eivar LSATOSIANLTE Kt
étol ylo T Stahvtoroinor} Tovg xpnotponolovvtav 20%
«Cremophor EL» (kaotopélaio). H xprion touv «popéa»
aUTOV TV PUAPUAK®V OpWG, X WG ATTOTEAECHA TNV K-
ONAwoN coPapwv avemBOUNTWV evePYEL®V O€ KATTOLEG
TEPUTTAOELG. XTOV OKVAO, eixav avapepbei oleddppola,
oldNpUA TEAHATIKGOV GUHATOV KAl PAepapwV, LITOTACT Kal
TIVEUHOVIKO 00N, AOYyw eAEVOEPWONG LOTAIVG, EVR )
«ovaPUAAKTOELSNG avTidpaon» puopel va fTav akdpa Kot
Bavatndpopog. X1 ydra, gixav avapepBei TodGpLo 0idnUa
Kat oidnpa Tov TITEPLYIOL TOL WTAG, AAPUYYOOTIACHOG, UTTO-
TooT KAl TTVeLpovikd oidnpa. E€attiag Twv avem@ountov
AUTOV EVEPYELDV, TO EUTTOPIKO OKEVAGHA TNG AApaaldvng/
arpadordvng (Saffan®) Tedikd amootpOnke petd amod 20
TEP{MOL XpOVLaL KUKAOPOPIaG.

To 2001 €ytve epmoptid StaBéaipo, apxikd otnv Avotpa-
Mo, éva véo okebaopa adpalarovng (Alfaxan®) yua xprion
OTNV KTNVIATPIKA TV {O®V CUVTPOPLAG, YLot EYKATACTACT
Kat Statrpnon ¢ avaictnoiag. Metd amo Alya xpovia,
10 okevaopa adetodotnOnKe Kot KUKAOPOPNOE KAl OTNV
Evpamn kat ot ovvéyeta kat 6tov Kavadd kat otig HITA.
Ye autd 10 oKkevaopa, N ahdpaarovn dev mepiéxetal podi
He KATTOoL0 GANO avaaBnTiKd, OHmS aKOpa ONUAVTIKOTEPT

Editorial

Alfaxalone: one more arrow
in our arrow quiver

In this edition of the Hellenic Journal of Com-
panion Animal Medicine a systematic review
of the literature by Zioga et al. (2021) has been
published, regarding the intravenous adminis-
tration of alfaxalone for induction or induction
and maintenance of anaesthesia in dogs. Prior to
reporting the interesting results of this article,
a brief historical background concerning the
clinical application of alfaxalone in companion
animal veterinary medicine is essential.

Alfaxalone is a steroid general anaesthetic
derived from progesterone. It was commer-
cially available for the first time in the 1970’s
in combination with another steroid anaes-
thetic, alfadolone. Alfaxalone is a more potent
anaesthetic than alfadolone, however alfado-
lone has analgesic properties, as opposed to
alfaxalone (Winter et al. 2003). These drugs are
not water-soluble, therefore 20% “Cremophor
EL” (castor oil) was used in the formulation of
solutions. The inclusion of this “carrier” in these
drugs, however resulted in the manifestation of
severe undesirable side-effects in some cases. In
dogs, salivation, foot pad and palpebral oedema,
hypotension and pulmonary oedema were ob-
served due to the release of histamine, whereas
“anaphylactoid reaction” could be potentially
lethal. In cats, there have been reports of sub-
cutaneous oedema and oedema of the pinna,
laryngospasm, hypotension and pulmonary
oedema. Due to these undesirable side-effects,
the commercial formulation of alfaxalone/al-
fadolone (Saffan’) was eventually withdrawn
after about 20 years of availability.

In 2001, initially in Australia, a new formu-
lation of alfaxalone (Alfaxan’) became commer-
cially available for use in companion animal
veterinary medicine, for the induction and main-
tenance of anaesthesia. A few years later, this

Hellenic Journal of Companion Animal Medicine « Volume 10 « Issue 2+ 2021
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ApBpo Zuvtaéng

TBavag Slagopd T aTtd TO TAAALOTEPO GKEVOAGHOL ALTTO-
Telel TO Yeyovog OTL yla 1) SLaALTOTTI0IN G TOL GAPHAKOV
dev XpnotpoToLelTal KAOTOPE L0, OAAK LA VEO TEXVO-
Moyia, avth) TV KUKAOSeCTpIV®Y, 1 oToia Sev TTpoKalei
€KALON LOTAWIVNG KAL €TOL 1) XPTOT) TOU OKEVAOUATOG
dev mpokalel TI¢ yvwoTég avemBupnteg evépyeteg. Ot
KukAode€Tpiveg eival SakTulioeldeic ahvoideg popiwv
vdatavOpdKwy oL SIATAGCOVTAL OTOV XWPO ETOL WOTE
T LEPOPIAA TUAHATA TOVG Vo TOTTOBETOVVTAL TIPOG TaX €€
Kot T ATTOGINA TUAHATE TOUG va TOTToBe ToOV TAL TTPOG T
éow. Eivat vdatodiahutéc, Opwg, ato vdpdPoPo KEVTPO
TOUG TTAPEXOLV XwpPo Yl aAAnAemntiSpaon pe vdpdpoPa
HOpla, OTIwG T oTepoeldn) (Brewster et al. 1989).

AXo éva evdladépov onpelo oe oXEOT e TNV TEXVO-
Aoyia Tov KavoUPYLoL OKEVAOHATOG gival OTt To pH Tov
efivat 6,5-7, e ouvémela va pnv poKkaeital TOvVog oe
evOopuikn €yxuvon, oe avtifeon pe OKeLACHATA KETOpL-
vne (pH 3,5-5,5) mou av eyxuBovv evSopuik& Tpokahohv
1t6vo. Xe O, TLapopd TN Xprion TnG aApaaldvng péow tng
evOouuikng 0ol duwg, mpémel va avadepOei 1L yia va
xopnynbovv evSopvikd 86oeig arpaordvng Kavég va
eTpEPOLV YeVIKT avaloBnaoia, anatteitat peydAog 6yKog
¢pappdiov Tou eivat dvokolo va xopnynBel evSopvikd.
H kartaokevdotpia etatpeio mpowbel mAéov otnv ayopd
v addafarovn oe pralidia moM oAy §6cewv OV
TIEPLEXOVV CLVTNPNTIKA Kat Hitopovv va Siatnpnbolv
yior 28 npépeg (Alfaxan® Multidose summary of product
characteristics 2020).

H odpa€ardvn pokael yevikr avaiodnoia Spovrag
otoug GABA, urrodoyeig. H évapén tng pdong tng eivat
Toyelor petd amd evdoPpAéPla £yxvon kat n avaoOnoia
Xapaktnpiletal amd LKAVOTIONTIKY HLOXAAAPWOT).
Oewpeital pappaKo achadés Kat fe peydho BepartevTiko
Seiktn [Adyog tng péong Bavarngopou (lethal dose, LD)
TIpog TNV péon anotehecpatikn doon (effective dose, ED):
LD, /ED, ]. Iwitepo mheovéktnpa Tng ahpagardvng eivau
n SuvatdtnTa evdopuikng xopriynong tne. H eykardotaon
G avatsOnaiag cuviBwg eivat opan, dHwG cLOTHVETAL
n xoprynon mpoavatoOnTikig aywyng (a,-aywvioTég,
omtoetdn), parvobelaliveg K.4.) TPV TNV EYKATAOTHON
pe odpadordvn. H ahpalalovn pmopet va xopnynOei
Kal oe ovvexn otaydnv €yxvon (constant rate infusion,
CRI) yia diatrpnon g avalonoiag. Katd tnv ava-
vyn propel va mapatnpnboov pwvnTikég eKONAMOELS,
TTOSNAATIKES KIVATELS, auENpévog HLIKOG TOVOG K.AL., EL-
Sukd av dev €xel xopnynOei mpoavaioOntikn aywyn. To
pdppako dev éxel avaAYNTIKEG IOLOTNTEG KAL CUVETTWG, YL
enmduveg emepPaoelg Tpénet va xopnynOei poAnmrik,
TIOAUHOPPLKT), SIEYXELPNTIKT KOL HETEYXELPTTIKT arvorhyn oot
pe GA\a péoa.

H odpagaldvn mpokael kataoTolr) TG Aettovpyiog
ToU avarveuoTikoL. Eidikd petd amd taxeia evSopAéPia
€yxvon, apatnpeital divola oxeTikd ovxvd. [ avtotg
TOUG AOYoug TpoTeiveTal n mpo-ofuydvwaon Kat 1
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formulation was approved and became available
in Europe, and then in Canada and the USA. In
this formulation, alfaxalone is not combined
with another anaesthetic, however a possibly
even more important difference from the older
formulation is the fact that in order to formulate
solutions of the drug castor oil is no longer used,
but a new technology, that of cyclodextrins,
which does not provoke the release of histamine
therefore this formulation does not result in the
usual undesirable side-effects. Cyclodextrins
are ring chains of molecules of carbohydrates,
arranged in a way that the hydrophilic segments
are outside and the lipophilic segments are inside
the ring. They are water-soluble, however in
their hydrophobic centre they provide room for
interaction with hydrophobic molecules, such
as steroids (Brewster et al. 1989).

Another interesting point regarding the new
formulation technology is that its pH is 6.5-7,
therefore pain is not induced during intramus-
cular injection, as opposed to ketamine solutions
(pH 3.5-5.5) which can result in pain during
intramuscular injection. Regarding the intramus-
cular injection of alfaxalone however, it should
be mentioned that in order to administer clini-
cally effective intramuscular doses of alfaxalone,
large volumes of the drug are necessary which
is impractical to administer intramuscularly.
The manufacturer has provided for commer-
cial use alfaxalone in multiple dose vials that
contain preservatives and can be used for 28
days (Alfaxan” Multidose summary of product
characteristics 2020).

Alfaxalone induces general anaesthesia by
acting on the GABA, receptors. The onset of
action is rapid after intravenous administration
and anaesthesia is accompanied by sufficient
muscle relaxation. It is considered to be a safe
drug with a wide therapeutic index [mean lethal
dose (LD) to mean effective dose (ED) ratio:
LD, /ED, . An advantage of alfaxalone is that it
can be administered intramuscularly. The induc-
tion of anaesthesia is usually smooth; however
the administration of premedication is indicat-
ed (a,-agonists, opioids, phenothiazines etc.)
prior to induction with alfaxalone. Alfaxalone
can be administered as a constant rate infusion
(CRI) for maintenance of anaesthesia. During
the recovery period, there may be vocalisation,
paddling, increased muscle tone etc., especially
if no premedication has been used. This drug
has no analgesic properties, therefore for painful
procedures preemptive, multimodal analgesia



xoprjynon av€npévou KAAOHATOG eLOTIVEOLEVOL 0EUYOVOU
SovalaBnTikd, alG kat n e€aopaion e StaPatotnTag
TOV agPAywyoL pe SuvatoTnTa SlevEpyelag TEXVNTO
aeplopov. Ze 6, T apopd Tnv emidpoon tng oApalarovng
0TO KUKAOPOPLKO, OTNV EYKATAOTHOT TNG avalodnoiag
OUXVA TIapaTnpobVTOL a0ENGT) TNG KAPSLAKNG CUXVOTNTAG
Kol Helwon TG apTnpLlakng TEoNS TOL alpaTog, Op®G
pmopel va mapatnpnOei kat avénaon g apInpLaKng
niieong. ‘Exet mpotaBei 611 n adpagorovn mibavag va
armoteAel avatoBnTikG oL emnpedlel AtyoTepo artd GAa TN
Aettovpyia Twv niiecoinodoxéwv Tov Kukhopoptkoo (Liao
2016). Onwg yivetat avtdnmtd, o mpog Tig eNMSpaoelg
TNG OTO AVATIVEVOTIKO KAl OTO KUKAOPOPLIKO GUOTNHA,
1N cApaordvn mapovotaletl TOANEG OpOLOTNTEG e TNV
TIPOTIOPOAN.

Ext66 ¢ duvatotnrag tng evOopUIKNAS Xopriynong
TIOL aITOTEAEL VA GHOVTIKO TIAEOVEK TN Ot ELOIKA YL TIG
{1 CUVEPYAGLHES YATEG, VA GANO LOLXiTEPO TIAEOVEKTT O
™G Xpriong ¢ aApa&arovng ot YATa eival OTL LeTd
amnd cuvexny otdydnv éyxvon Sev mapatnpeital mo
TIAPATETAUEVN VAV, 0TI PpaiveTal va cUHPAiVEL e
v npomopoAn. O Adyog yla Tov omoio mapatnpeitat
TTLO TIAPUTETAHEVT) AVAVIYT) OTN YATA HETH oTO GUVEXT)
ot&ydnv £yxuon TpomodpOAnG oxeTileTal pHe TNV avemapKela
YAvKOUpovIdiwong TG TTPoTodPOANGS aTo (wikd eidog avtod
(Warne et al. 2015). H adpalordvn, avtiBeta, paivetal va
efvat Atydtepo e€aptnpévn ylo 1o LeTaBoilopd tng amd
ToV HeTafoAkd §pdpo TG yrvukovpovidinong, ondTe o
HETABOMGHOG TNG Elval TV TEPOG OTIG YATEG. AvadepeTal
OTL 1 Ntk K&Boapon TG mpoTtoPpOAnG oTn ydTa eivart
8,6 ml/kg/min, eve Tng aApagardvng 25,1 ml/kg?/min?
(Whittem et al. 2008, Warne et al. 2015).

Avapopika pe tn xprion g ohpaardvng oe Oniukoug
OoKUAOUG TIOL LTTOPAANOVTAL GE KALTAPLKT] TOWLT), OXETIKEG
peléteg deixvouv otLn Pabpoloyia Apgar yla Ta KOUTAPLa
frav xapnhotepn (petwpévn (oTkdTNTA) OTOY OL UNTEPES
vrtoPANOnKkav oe oAkn evéotpn avaloOnoia (total intra-
venous anaesthesia, TIVA) pe alpaalovn oe oxéon e
™ Sxtripnon g avaiednoiag pe .woprovpdvio (Conde
Ruiz et al. 2016), 6pwg NTav vYnAoTepn (avEnuévn
{wtdmra) dtav n eykatdotaon g avaiodnoiog éyive e
aApa€ahdvn oe oxéon pe T SLevEPYELA TNG e TIPOTIOPOAN
Kot akolovOnaoe Slatripnon pe LOOPAOLPAVLIO Kot OTIG
Ovo opddeg (wwv (Doebeli et al. 2013). Ztnv televtaia
épeuva, oL GUYYPAdE(G KATAARYOUV OTL TTAPOAO TIOU )
eNMPlwon TwV KOLTAPLOV NTAV TAPOUOLX HETA ATTIO TN
xoprynon twv §0o avtav Gpappakwy (ahpadalovn évavt
TPOTIOPOANG), 1 XP1oN AAPAEAXAOVNG CUOXETIOTNKE e
KOAUTEPT (OTIKOTNTA TWV VEOYVAOV KaTd TN Sidpreta
TOV TPAOTOV 60 AEMTOV LETA ATTO TNV €AY WYT) TOVG ATTO
™ pnTpa.

Xe 6,TL apopq TN CUOTNHATIKY OVAOKOTNOT TNG
BipAoypadiag mov mpaypatomoinoay ot Zioga et al. (2021)
o€ ox€on pe TN Xprion TG aApagarovng eviodpAePing aTov
OKDAO Yl €YKATAOTOON 1) €YKATAGTOON Kot Statrpnomn g

Editorial

both intraoperative and postoperative have to
be administered by other means.

Alfaxalone can result in respiratory system
depression. Especially after rapid intravenous
administration, apnoea often occurs. Therefore,
pre-oxygenation and the administration of in-
creased fraction of inspired oxygen are recom-
mended during anaesthesia, as well as ensuring a
patent airway for mechanical ventilation. Regard-
ing the effects of alfaxalone on the cardiovascular
system, at induction of anaesthesia an increase of
heart rate and decrease of arterial blood pressure
often occur, however hypertension may also be
seen. It has been proposed that alfaxalone may
be an anaesthetic with less marked action than
other drugs on cardiovascular system barore-
ceptor function (Liao 2016). It is obvious that
the effects of alfaxalone on the respiratory and
cardiovascular systems are very similar to those
of propofol.

Except of the intramuscular injection, which
is a significant advantage especially in fractious
cats, another major advantage of alfaxalone use in
cats is that after constant rate infusion, prolonged
recovery is not observed, in contrast with propo-
fol. The cause of prolonged recovery observed in
cats after constant rate infusion of propofol has
been associated with insufficient glucuronidation
of propofol in this animal species (Warne et al.
2015). On the contrary, alfaxalone appears to
be less dependent on the metabolic pathway
of glucuronidation in order to be metabolised,
resulting in faster metabolism in cats. It has been
reported that the hepatic clearance of propofol
in cats is 8.6 ml/kg/min, whereas that value for
alfaxalone equals 25.1 ml/kg'/min™ (Whittem
et al. 2008, Warne et al. 2015).

Regarding the use of alfaxalone in female
dogs undergoing caesarean section, studies have
shown that the Apgar score was low for puppies
(lower viability) when the bitch underwent total
intravenous anaesthesia (TIVA) with alfaxalone
compared to maintenance of anaesthesia with
isoflurane (Conde Ruiz et al. 2016), however it was
high (increased viability) when anaesthesia was
induced with alfaxalone compared to propofol,
followed by maintenance with isoflurane in both
animal groups (Doebeli et al. 2013). In this study,
the authors concluded that although puppy sur-
vival was similar after the administration of either
of these drugs (alfaxalone or propofol), it was
alfaxalone that was more frequently associated
with improved viability of the neonates during
the first 60 minutes after exiting the uterus.

Regarding the systematic review of the litera-
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ApBpo Zuvtaéng

avatoBnoiag, ot oLYYpadeic KATAARYOLY OTO GUHITEPATHX
OTLartd TN PIPAloypadia TPOKOTITEL TTWG 1 oLpYT) XOPHYNon
oAPaEANOVNG LITOPEL VO HELDTEL T CUXVOTI T ELPAVIONG
GITVoLaG, OAAG KOl VO HELWTEL T GUVOALKT) ATTAITOVHEVT
d60on arpaarovng. Emmpdobeta, evromifouv OtL ot
KUPLOTEPEG ETIOPATELG TOV PpappdKoL TN AetToupyia TOL
KuKAogopLKkoU eivatl avénon tng kapdlakng ocuxvoTnTog
KOl WIKPT) pelwon TNG apTnplakng Tieong Tou aipatog,
€V® 0T1) AelTovpyia TOL avaTTvVeLOTIKOD N emtidpaon eivat
1 avVaIvVeLoTIKH 0&€woT. Ao T@VOLY OTL N OAPAEXNGVN
prtopel va xpnotporotnBei pie acdidela oy KAWVIKH TTpAth
Kal n apyn xoprynon tng pmopei va Bondrcet oto va
amopevyBel mbavr) dmvota, aAA& Bewpolv OTL Tipémet 1)
Xprjon tng vo ouvSvdleTal pe Xprion Kal TwV KATAANN-
AWV oVOAYNTIKGOV GUPUAKOV OTAV TTPAYHUATOTIOLOVVTAL
enwduveg emepPdoels.

AUGTUXOG, AV KATTIOL0G avaTpé€el 0TO TENOG TOU KEPa-
Aaiov «Etcaywyn» TG ev Adym epyasiog Tov OnpooteveTal
o€ aUTO To TeLX0G TNG LaTpikng TwV Zwwv Zuvtpodidg Oa
Set o1L: «To pdppaxo dev eivat Tpog 1o tapdv Stabéaotpo
otnv ENA&da». MéxpL mpdodata, Gpappaka OTwg n Tpo-
HaSOAn kot 1 fourtpevopdivn emiong dev fTav epmopika
Swdéopa yia xprion otny Kenviarpikr). Zxetikd mpdoparta
OH®E KUKAOGOPNOAV GKEVACHOTO Yia Xprjon o€ {wa Kat
ytor Toe 00 VT avahynTIKG pdppaka. H avramoxplon
TOV KTNVIATPWV NTAV, KATK T YVOUN TOL GLYYpadEa,
Waitepa OeTIKN KAt T APUAKA AVTA UITOPOVY TTAEOV OTX
XEPLOL TV KTNVIATPpWV va XprotporonBovv o¢ amotehe-
OHOTIK& epYaAEiot YL TNV QVTLIHETOTILON TOL TTOVOU OTX
{oOa, T600 TOL HETEYXELPNTIKOV OGO Kot AWV HOPP@V
TTIOVOUL.

H adpafaldvn pmopel KL auTr) va atoTeNECEL {Lat
TIOAD Xpriotpn TpoadnKkn otnv epyaietoBniKn Tov KTnVvI-
dtpou 1 oroio TEPIAAUPEVEL TA GPAPUAKD TTOV UTTOPODV
va xpnotpomolnfovv Katd TV mepleyXetpnTiki mepiodo.
To avaioBnTiké avtd péppako xpnotporoteitat e8¢ Kat
TOAMG Xpovia oTax {wot oLVTPOPLiG oe Evpwmaikég xwpeg,
oA Kot o€ AAeg Xwpeg Ottwg ot HITA, o Kavaddg kot n
Avotpahio, e TOM kah& artoteAéopota. TTapdAAnha pe
NV TPOTOPAAN -Katt OXL AVTIKABLOTOVTAG TNV- LITOPEL v
Ppet Béon ko avTr yior TNV eykataotaon f/kat datrpnon
G avaioOnoioag otnv Iatpikn TV (dwv ovvtpodiic. H
UTT0S0XN TOL PAPUAKOL ATIO TOV KTNVIATPLKO KOOHO TNG
Xopog Oa eival kat og auTHV TNV TIEpinTworn ToAL BeTikn
Kot Ceotn. ISwaitepa n SuvatdtnTa Xoprynong tng evoo-
HUIKG& o€ pn ouvepydolpeg yarteg O dwoet Tnv evkatpia
OTOV KTNVIOTPO ylot pla TTOAD KorAf) EVAANAKTLIKY YL TNV
avaloOnoia Tétolwv (wwv Ta omoia Sev eivat Suvatd va
urtoPAnBovV o€ evehexn KAVIKT 1) GAAN TTpoavatoOnTikn
e€étaon Kat T ool prtopei mbavag vo Tdoxouvy Ao
UTTOKALVIKT) UTtepTpodLkn) puokapdionaBeta. To povo dAlo
avaloOnTiké $&ppako mov Ba propovoe va Xopnynoet
evOOLIKA 0 KTNViaTpog Ba Ty ) KeTapivn, ) omoia wg
YVWOTOV avTeVSEIKVUTAL OE TIEPUTTMOOELG UTTEPTPOPLKNG
Huokapdiomadelag.
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ture by Zioga et al. (2021) evaluating the intravenous
administration of alfaxalone in dogs for induction
or induction and maintenance of anaesthesia, the
authors conclude that from the literature it can
be concluded that the slow infusion of alfaxalone
can reduce the incidence of apnoea and also the
total required dose. In addition, they have noted
that the main effects of the drug on the cardiovas-
cular function are increased heart rate and small
decrease in arterial blood pressure, whereas the
effect on the respiratory function is respiratory
acidosis. They have found that alfaxalone can be
safely used in clinical practice and slow infusions
can prevent apnoea, however they recon that its
administration must be combined with simultane-
ous administration of appropriate analgesic drugs
in painful surgical procedures.

Unfortunately, at the end of the chapter “Intro-
duction” of the respective paper published in the
present issue of the Hellenic Journal of Companion
Animal Medicine it is written: “This drug is not
currently available in Greece” Until recently, drugs
such as tramadol and buprenorphine were also not
commercially available for veterinary use. It was
relatively recently however that formulations for
both of these analgesics became available for use
in animals. The practitioners’ response was, in the
opinion of the author, very positive and these drugs
became available for use by veterinary practitioners
as effective tools in pain management in animals,
both in postoperative pain as well as other types
of pain.

Alfaxalone can also become a very useful ad-
dition to the toolbox of the veterinary practition-
er, as a drug for the peri-anaesthetic period. This
anaesthetic drug has been used for many years in
companion animals in European countries, but also
in other countries such as the USA, Canada and
Australia, with excellent results. Much like propofol
-without replacing it- it can also find its place in
the induction and/or maintenance of anaesthesia
in companion animal medicine. The acceptance
of the drug by the veterinary community of our
country will also be very positive and warm. In
particular its use for intramuscular injection in
fractious cats will offer the opportunity to vet-
erinary practitioners for a very good alternative
to anaesthesia of these animals, which otherwise
could not be subject for a thorough clinical or other
pre-anaesthetic evaluation and might also suffer
from subclinical hypertrophic cardiomyopathy.
The only alternative anaesthetic that could be ad-
ministered via intramuscular injection would be
ketamine, which is known to be contraindicated



H odpa€ahdvn prmopel va armoteléoet akOpa €vor OTTAo
otn papétpa tov ENAnva Krnvidtpou mov Ba tov Bonrioet
0TV KaAUTEPT) TIEpLeyXelpNTIKT dlaxeiplon Twv meploTa-
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er which will add to the optimal perioperative
management of cases they are called to manage.
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IlepiAnyn

H opagohovn eivat éva cuvBeTikd vevpodpaoTikd oTepoel-
0£¢ To omoio éxel xpnotporotn el wg avaloOnTiKd Gpdppako
oTOV AVOPWTIO, TO GKLAO, TN Y&TA KAl 6g GANA €i6n TNV
KTNVIATPIK TIPAEn, KabBme Topéxet NImia e.0aywyr) oTny
avalolnoia, emapkr puox&haon Kot 000e€ApPTOUEVES
EMMTOOELG TN dLdpKeta TG avatoOnoiag kat To Kapdloo-
VOITVELOTIKO oUo TN TTpokelpévou va yivel Katavontog
0 TPOTIOG He ToV oTtoio 1 aApagardvn ennpedlel 1000 TO
Kapdlayyeloakd 660 Kot TO AVATTVELOTIKO CUCTHHA TV
oKUAWV, oL oLYYpadeig Stepevnoav Tig Pacelg Sedopévmv
PubMed, Google Scholar kat Scopus yx &pBpa tov va apo-
polV oTn Xprion NG oApaalovng KAt tnv eloaywyr i/
Kat Statrpnon G avatoOnoiag. Katdmy g aloddynong
(Kool OKT® SNHOCLELTEMV, EIKOOL ATIO AVTEG OTTOKAEIOTNKOV
amd TN perétn kabwg frav peréteg mov eite PacioTnray
oTNV evOOpUIKT) XOp1ynon, 1 o€ auvOLACHOUG AAPACaNOVNG
pe A avalaOnTIKd pappaKa, eite Bewpr)Onke 6TL LTI PXE
pepoAnwic, eite XpnoLpomot)OnKav avemapKeig HETPNOELG
n/kat péyedog Setypatog, eite xopnynonkav vynhdtepeg
S00elg artd TIC CLVIOTOEVEG, eiTe eoTialav oTIG eTOPATELG
NG MPOVAEPKWONG. OKT® HeAéTe Ppednkay va TAnpovy
T TpoKABOPLOpEVA KPLTHPLOL KOl T ATTOTEAEGHATA TOVG
napovaotaovtat avelutiké. H pdiinon drvolag paiveral
va elval 0 KuploTEPOG TIEPLOPLOHOG OTOV alpOpA T XOPHyNon
aApaEoAOVNG S KUPLOU avaloOnTIKoL Yl TNV eloarywyn
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Abstract

Alfaxalone is a synthetic neuroactive steroid that
has been used as an anaesthetic agent in humans,
dogs, cats and other veterinary species, as it pro-
vides smooth anaesthesia induction, adequate
muscle relaxation and dose-dependent effects
on the anaesthetic duration as well as the cardi-
opulmonary system. In order to comprehend the
way alfaxalone affects both the cardiovascular
and respiratory system of canine patients, the
authors searched in PubMed, Google Scholar
and Scopus for literature in which alfaxalone
was used for induction and/or maintenance of
anaesthesia. After the assessment of twenty-eight
publications, twenty of them were excluded as
they were studies that were either based on intra-
muscular administration, or combined alfaxalone
with other anaesthetic agents, or were considered
biased, or used inadequate measurements and/
or sample size, or used higher doses than those
recommended, or they were focusing on the ef-
fects of premedication. Eight were found to meet
the criteria set and their results are thoroughly
presented. The occurrence of apnoea seems to be
the prime restriction in the use of alfaxalone as
the main agent for induction and/or maintenance



/ot tn St pnon tng avatoOnoiag, kabog ot utdAoteg
KapOLOAVATIVEVOTIKEG TIPAHETPOL ETINPER{OVTOL HOVO OE
A1TL0 €¢ pETpLo Pabud, pe v mbavotnta va mpoKL el
OVATTVELOTIKT 0EEWOT), NITLA TTTOOT TNG opTNPLAKNG TTiEoNG
Kat, TENOG, av€non oTnv KapSloKr oUXVOTNTA.

MeSH keywords: alfaxalone, anaesthesia, dog

Ewcayeyn

H aApafarovn (3a-vdpofu-5a-npeyvav-11, 20-8dvn)
eivat éva pn véaTodAVTY, cLVOETIKO VELPOSPACTIKO
otepoetdég (Ferré et al. 2006), mov propei va xopnyn el
yia TV eloaywyn) Kat Tn Statipnon e avaleinoiag ota
{oa ouvtpoduag (Capik et al. 2019) kot mapéxet pvoxahaon
HEoW TNG a0ENOTC TNG AVACTOANG TV TOTTOL A vTTOdOXEWV
TOU yappa- apvopoutupkot oféog (GABAA), péow tng
evioxvong TG avaoTaTIKn S Spdong Tov GABA (Bilgen Sen
& Kili¢ 2018). ITapda tnv mapdpola poptaxr) Sour pe Tnv
TIPOYeaTEPOVN, 1 dAPaalovn, pe P&on O,TL eival YVWwoTO
HéXpL onpepa, Oev eppavilel kaBoAov oppovikr SpaoTn-
proTnTa. O Padudg déopevong Tng amod TIG TPWTEveG TOU
TIAGOHATOG VAl AOTHAVTOG KAl HeTaBoACeTal KUPiwG 0TO
nrap, pEow NG yAvkovpovidimong, e xpovo nuioelag (wng
niepimou 30 Aemttd oto okOAo (Duke-Novakovski et al. 2016).

H adpa€arovn éxel xopnynOei wg avaicdntiké otov
avBpwto (Althesin, GlaxoSmithKline, Middlesex, UK)
KaB®¢ Kal 6TOUG GKOAOUG, TIG YATEG Kort dANa {wikd €ldn
oty ktnviatpikn pdén (Saffan, Schering Plough Animal
Health, Union, NJ, USA). Enteidr) ouvSvalétav pe tnv oh-
padoldvn oe Siehvpa e KaoTopéNato oLYKEVTpwonG 20%,
eixav avapepOei mapevépyelg e€atiag tng eevBépwong
wotapivng e€attiag Tov SIaAUT, OTWG LTTEPALLA TWV TTITEPUL-
Yiwv ToV TV 1) TOV TEALATIKGOV GUHATOV TV TPOcdiwv
AKPWV OTIG YATES Kort avapUAAKTOELDNG avTidpaon 6Tovg
okO ovg efattiag g totapivng (Tamura et al. 2015), pe
GUVETIELN TNV aTTOCGUPOT) KAl TwV dVO AUTOV GapUEK®YV.
To 2000, éva véo oxevaopa aldpaarovng avamtixOnke
yix xopriynon ota {owa cuvipodldg, pe t SidAvon g
arpagordvng oe 2-vdpofumporulo-Prita kukhodeCTpivn
(Alfaxan-CD RTU, Jurox Pty. Ltd, Rutherford, Australia),
1 oTto{0t EAUXIOTOTIOLEL TIG TTAXPEVEPYELEG ECAUTIOG TNG EAEL-
0¢pwong LoTapivng.

H odpa€ardvn mipokael NIua Kot ypriyopr) eloaywyr
otnv avatcOnoia (evtog 30-60 devteporémTwV HETA
Vv evOoPAEPL €yxuom), He e€ALPETIKT HLOXAAAOT Kol
docoefapTweveg HETAPOAEG OTIG KAPOLXYYELAKESG Kol
QVOTTVELOTIKEG TIPAHETPOUG, KaBKG Kal aTn SLpKeLa NG
avatoOnoiag oto okvlo. Otav xopnynei evéopAepiwg,

Systematic review of the cardiopulmonary effects of alfaxalone

of anaesthesia, since the rest of the cardiopulmo-
nary parameters are only slightly to moderately
affected with a possibility of respiratory acidosis,
aminor drop in arterial pressure and, last but not
least, an increase in heart rate.

Introduction

Alfaxalone (3a-hydroxy-5a-pregnane-11, 20-di-
one) is a water-insoluble, synthetic neuroactive
steroid (Ferré et al. 2006), that may be used for
the induction and maintenance of anaesthesia in
small animals (Capik et al. 2019) and provides
muscle relaxation by increasing the inhibition
of gamma-amino-butyric acid type A-receptors
(GABAA), through the enhance of the inhibitory
effect of GABA (Bilgen Sen & Kili¢ 2018). De-
spite the similar molecular structure with pro-
gesterone, alfaxalone is not known to have any
hormonal activity. Its plasma protein binding is
non-significant, and it is mainly metabolised in
the liver, mostly through glucuronidation, with
a half-life of approximately 30 minutes in dogs
(Duke-Novakovski et al. 2016).

Alfaxalone has been used as an anaesthetic
agent in humans (Althesin, GlaxoSmithKline,
Middlesex, UK) as well as in dogs, cats and oth-
er various veterinary species (Saffan, Schering
Plough Animal Health, Union, NJ, USA). As it
was combined with alfadolone and solubilized
with 20% castor oil, histamine-caused side-ef-
fects that were associated with the solubilizing
agent were reported, such as hyperaemia of the
ear pinnae or forepaw in cats and histamine-in-
duced anaphylactoid reaction in dogs (Tamura
et al. 2015), resulting in the withdrawal of both
these drugs. In 2000, a new formulation of alfax-
alone was developed for use in small animals, by
solubilizing alfaxalone in 2-hydroxypropyl-beta
cyclodextrin (Alfaxan-CD RTU, Jurox Pty. Ltd,
Rutherford, Australia), which minimizes hista-
mine release effects.

Alfaxalone produces smooth and rapid an-
aesthesia induction (within 30-60 seconds after
intravenous injection), with excellent muscle
relaxation, and dose-dependent changes in car-
diovascular and respiratory variables as well as in
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pio epamal doon 2 mg kg! mapéxet pa péon Stapreta
avatoOnoiag 6 Aentmv, pe ikavorotntikd Pébog (Duke-No-
vakovski et al. 2016), n omola emapkei yla vor emiTpéyel
™ StcwAfvwon ¢ Tpaxeiag péoa oe 1 Aemto6 (Ferré et
al. 2006). Ztn ovviotwpevn 8éon twv 2 mg kg, ot peta-
PoAég TNG apTnplakng Ttieong eival eEAGXIOTES Kol ivarl
avapevopevn piar avTiotaButoTiky ovvtoun avénon twv
Kapdlakwv mopwyv. H dnvola petd tnv eloaywyr otnv
avatoOnoia avrket oTig mBavEG TTapevépYeleg, wOTOOO 1)
XOopnynon He apyo pubuod propel va Helwoel o€ peyaho
BaBpé tnv mbavdTnTa epddvions g (Bigby et al. 2017). Ot
KoPOLOAVOTTIVEVOTIKEG TIOPALHETPOL ETILOTPEPOLV GOTIG APXLKEG
TIHEG EVTOGC 15 NeTTV HETA T1) XOPT)YNOT) TG CUVIOTWHEVNG
doong eloaywyng otnv avatoOnoio (Duke-Novakovski et
al. 2016).

ZXeTIKA e TN xopriynon tg aAdafaddvng Kotd T
dtatrpnon g avaiodnoiag, o Taxvg HeTaBoAopHoS TN,
Kot Kot ovvéneta 1 k&Bapon Tov papudrouv, odnyei o€
HLKPT) TAOT) CLOOWPELOTG OTOVG LOTOVG HETH aTTd EMAVA-
Aappavoueveg 8ooelg (Ferré et al. 2006, Muir et al. 2008),
YEYOVOG TIOU TNV KaBLoT& KATAAANAO PpAPUAKO YL XOPT|-
ynon oe pwtokoAa TIVA (oAikn evéoipun avaiobnoia)
(Ambros et al. 2008). H 8601 cvvtripnong eivat mepinou
ota 0,1 mg kg' min™ oe okOAOUG Kat YATEG TTOVL €XOLV
AaPel TpovapKwoT), TTepdAO TIOL 1) ATOULKH AVTATIOKPLOT)
prtopel va totkiAet. O texvntdg aepLopog CLOTHVETAL OF
npwtoKoAa TIVA. Q¢ avakynTikd ¢pappako n §pdon tov
elvat avemapKG, GUVETTOG Yl etdSUVeEG eMeUPATELS elval
agtopaiTn T 1 Xopnynon KatdAning avaynoiog. H péon
avavnyng Hetd Tn xopniynon aipaalovng pmopel va xa-
pakxtnpiletat amoé vrepSiéyepon, 1) onola aTToPevYETOL e
TN XPNOT NPEUIOTIKWY PAPUEKWY KATH TNV TTPOVAPKWOT
Kt e TV oovavnyn tov {oov oe fiovyo reptpdiiov (Duke-
Novakovski et al. 2016).

H evSopvixn (IM) xoprynon aidpafalovng eite amo-
KAELOTIKA (1€ 08 GUVOLAGHO e GANK NPEULOTIKA 1} arvorh-
yNTIKE d&ppaka €xet xpnotporonBel ylax npéunon f/xat
yevikn avaioOnaio oe diipopa eidn {wwv TNV KTNVIXTPIK
npaln, ovpmepAapPoavopévou Tov okvAov. TTapdro mov
10 Alfaxan-CD 8ev éxet eykplOel yla xopriynon péow avtig
NG 080V, LTTAPXOLV HENETEC OXETIKA (e TV IM xopriynon
0TO OKDAO oL oTT0ieg avad€pouv dhyog Tou oxetiletat pe
TOV pey&Ao 6yKo €yxXuong, HUiKS Tpopo, EvTovn EKTON
TWV AKPOV, TTOSNAATIKEG KIVIOELG KAl KPALYEG KATA T1)
diapketa TG avavnyng (Tamura et al. 2015).

OL KopSLoavaITveLOTIKEG TIAPAHETPOL EAEYXOVTAL T
KTIKG& Katd T Stapketa TnG avooBnoiog mpoKelpévou
va ekTipnBel n otabepotnta Tov acbevr) Kot va AnpOotv
aToPAoELS Yo TN peTEMELTA TTopeia Tov. H mapovoa ou-
OTNHATIKT AVOOKOTINOT) €XEL WG OTOXO VA TTAPOVCIACEL TOV
TpOTIO TIOL 1 aApa€aNGVI) T pedlel TOGO TO Kapdiary yelako
000 K0l TO AVATTVELOTIKO VO TN, OTAV XPTOIUOTIOLE(Tal
ylot TV eloaywyn n/kat m SlaTnpnon Tng YEVIKNAG aval-
oOnoiag, va fondnoet Toug avayvOOTEG VA KATAVOGOLY
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the anaesthetic duration in dogs. When admin-
istrated intravenously, a bolus dose of 2 mg kg™
provides an average duration of a 6-minute-long
anaesthesia of adequate depth (Duke-Novakovski
et al. 2016), which is sufficient to allow endotra-
cheal intubation within 1 minute (Ferré et al.
2006). At the recommended dose of 2 mg kg™,
blood pressure changes are minor, and a coun-
tervailing brief increase of the heart rate is to be
expected. Post induction apnoea is a possible side
effect; however, a slow rate of administration will
lower this risk significantly (Bigby et al. 2017).
Cardiorespiratory parameters return to baseline
within 15 minutes after the administration of the
recommended induction dose (Duke-Novakovski
et al. 2016).

Regarding the use of alfaxalone in maintaining
anaesthesia, its rapid metabolism, and therefore
clearance, results in a low tendency to accumulate
in the tissues after repeated doses (Ferré et al.
2006, Muir et al. 2008), which makes it a suitable
agent to be used in TIVA (total intravenous anaes-
thesia) protocols (Ambros et al. 2008). The main-
tenance dose is approximately 0.1 mg kg min*in
premedicated dogs and cats, although individual
responses may vary. Mechanical ventilation is
recommended in TIVA protocols. Therefore, as
it is inadequate as an analgesic agent in painful
procedures, appropriate analgesic administration
is necessary. The recovery phase after alfaxalone
administration can be associated with excitatory
events, which are attenuated by the use of sedative
pre-anaesthetic medication and by recovering
the animal in a quiet room (Duke-Novakovski
et al. 2016).

Intramuscular (IM) administration of alfax-
alone alone or with other sedatives or analgesic
agents has been used to produce sedation or
general anaesthesia in various veterinary species,
including dogs. Despite Alfaxan-CD not being
approved for administration via this route, there
are studies regarding IM administration in dogs
which report discomfort associated with large
injection volumes, in addition to muscle trem-
ors, pronounced limb extension, paddling and
vocalization during recovery (Tamura et al. 2015).

Cardiopulmonary parameters are closely
monitored during anaesthesia in order to assess
the patient’s stability and decide the course of
action. This systematic review aims to present
the way alfaxalone affects both the cardiovascular
and respiratory system, when used for induc-
tion and/or maintenance of anaesthesia, to help
readers comprehend the extent in which those



10 Babpod oL KATACTEANOVTAL AUTA TOL CUGTHHOTO KAL,
Katd ocuvéTela, va amodaocicovy av Ba cupmepthaBouv
™MV adpaadovn oTa avatoBnTIKd TOuG TPWTOKOA,
avéhoya pe To aoBeveég {wo Kal TIg eKdoToTe oLVOTKEG.

To ¢pappaxo avtd dev eivat Stabéotpo otnv EXAGSa
TIPOG TO TIAPOV.

Mé0odot

H avalfitnon twv PAoypapk@v avapop®Vv GCUHITEPIARL-
Bave 115 Pdoelg dedopévwv PubMed, Google Scholar kat
Scopus aro 1i¢ 1 Iavovapiov 2000 €ng Tig 28 DePpovapiov
2021 ywx eMOTNHOVIKEG SNHOCLEVTELG TIAPOUG KELHEVOU
otV ayyAwn yAwooo. Otdpot avalrtnong mov XpnotporoL-
HONKav Kot 6TIG TPeig pnxaveg avalntnong nrav: alfaxalone,
dog, anaesthesia, cardiopulmonary effects, cardiorespiratory
effects, cardiovascular effects kat respiratory effects. Ta
apOpa pog a&lohdynon TEPLOPIOTNKAY TTOKAELOTIKA
OTNV ayyAIKn YAOOGO.

To kprtpla €vtaéng Twv dpBpwv mephappavay tnv
evOOPAEPLar Eyxuaon TNG oAPaAEAAOVNG WS KUPLO GAPHAKO YLa
TV eloarywyr /Kot tn Sl pnor g yevikng avatonoiog
07O OKUAO Kall TIG avapopég 0TIG eTSPAOELG TG 0TO KapdL-
0aVaTVELOTIKO GVOTNHA. Ol TAPAUETPOL TIOV ECETATTNKAY
niephapBavay v kapdiakn cuxvotnta (HR), tn cuotolikn
aptnpaxr mieon (SAP), tn StaoToA KN apTnplak Tieorn
(DAP), t péon aptnplakn mieon (MAP), tnv kapdiakn
Tapoxr, T Hepikr mieon Tov aptnpiakod CO, (P,CO,), T
Hepikn mtieon Tov aptnpiakod O, (P O,), Tov Kopeopod Tng
apTNPLOKIG atpoopalpivng oe ofuydvo (S O,), T pepikr
ntieon Tov TeoekmvevoTikov CO, (P,.CO,) kat Tov kopeopo
oe 0§LYOVO TNG ALPHOTPALPIVIG TWV TIEPLPEPIKWV Ay YeiwV
(S,0,). A€iohoynbnke emiong n mipéxAnon dmrvouae. Eikoot
oKT® Onpoaotevoelg aftohoyndnkav amd Tpeig eCeTaAoTEG
ave€dptnta yla va ektipnOei av minpolvoay T KpLthpla
évta€ng. Meléteg amorheiotnray e€autiag Twv akoAovdwv
attiwv: 1 ahpaEarovn xopnynonke evdopvikd, 1 oe guv-
Svaopd pe AM avaloOnTIKE Gpapraka, i o€ LYNAOTEPEG
060eLG ATTO TIG CUVICTWHEVEG ATIO TOV KATAOKELNOTH), T
OTOV TOL ATTOTENECHOTA TNG TIPOVAPKWOTG HTAV TO KUPLO
Oépa G perétng, 1) BewpnOnke otL LT pEe pepoAnyia Kal
TéNoG OTay LN PEAV aVETIAPKELG HETPTIOELS T)/KaL péyeBog
Tou defypatog.

Amotedéopata

ZuvoAIka oxTo Snpoctevoelg amnd Tig eikoot oKTe Bewpr)-
Bnke 611 ouPwWVOLoAV e Ta Kptthpta evTadng (Ewova 1).
AmoxeiotnKay ot peéteg ov PacioTnrav oe evEopviKn
xoprynon apaarovng (n=4), cuvovacpovs aAGaEaAS-
VNG pe M avatoOnTika pappaka (n=7), ot HeAéTeG OV
eite BewpnOnke 611 vIpXe peponyia (n=1), eite eixov
avemapKeig peTpnoelg n/kat péyedog deiypatog (n=5),
oL peAETEC IOV Xpnolpomoinoay vYnhotepeg d60ElG ATtd
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systems are being suppressed and, therefore,
decide whether to include alfaxalone in their
anaesthetic protocol, depending on the patient
and the given circumstances.

The drug s not currently available in Greece.

Methods

The literature search included PubMed, Goog-
le Scholar and Scopus from 1 January 2000 to
28 February 2021 in English full-text scientific
publications. The search terms used in all three
search engines were: alfaxalone, dog, anaesthe-
sia, cardiopulmonary effects, cardiorespiratory
effects, cardiovascular effects and respiratory
effects. Articles under evaluation were limited
to English language only.

The criteria set for the selection were the
intravenous administration of alfaxalone as a
main agent for induction and/or maintenance
of anaesthesia in dogs and report on its cardi-
orespiratory effects. The parameters examined
include heart rate (HR), systolic arterial pressure
(SAP), diastolic arterial pressure (DAP), mean
arterial pressure (MAP), cardiac output, arterial
CO, partial pressure (P,CO,), arterial O, partial
pressure (P O,), arterial haemoglobin oxygen
saturation (S O,), end-tidal CO, partial pressure
(P.CO,) and peripheral capillary haemoglobin
oxygen saturation (S O,). The occurrence of ap-
noea was also assessed. Twenty-eight publications
were examined by three reviewers independently
to evaluate if the criteria mentioned were met.
Studies were excluded due to the following rea-
sons: alfaxalone being administered intramus-
cularly, being combined with other anaesthetic
agents, being used in higher doses than those
recommended by the manufacturer, when the
effects of premedication were the main focus,
when they were considered biased and lastly
when inadequate measurements and/or sample
size were used.

Results

A total of eight publications out of twenty-eight
were considered to be in agreement with the
criteria set (Figure 1). Studies that were based on
intramuscular administration of alfaxalone (n=4),
combination of alfaxalone with other anaesthetic
agents (n=7), studies that were either considered
biased (n=1) or used inadequate measurements
and/or sample size (n=5), studies that used higher
doses than those recommended for clinical rea-
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Eikova 1. Aldypappa pong Twv dpBpwv mou amokKAEIGTNKAV Kal QUTWV TTOU GUUTTEPINAUBAVOVTAL 0T HENETN.

TIG CLUOTNVOUEVEG YLt TNV KAWVIKT TTpdn (n=1) kat ot pe-
AéTeg TIOL eoTiolav TIEPLOGATEPO OTA ATTOTENEGHATA TNG
nipovapkwong (n=2). ITto CUYKEKPLUEVQ, OTIG HEAETEG TV
Kato et al. (2020), Murdock et al. (2019), Cruz-Benedetti et
al. (2018) kat Lee et al. (2015) n ahpagardvn xopnynOnke
amokAeloTikd evdopvikd. Ot peléteg Twv Bustamante et
al. (2020), Pinelas et al. (2014), Zapata et al. (2018), Seo et
al. (2014), Quirds-Carmora et al. (2017), Carmona et al.
(2016) kot Miller, Hughes & Gurney (2019) xpnotyornoi-
noav Kot aAMa avaodntika pappaka. Emmpdobeta, otn
peétn twv Keates & Whittem (2012) BpéOnxke otL vmrple
pepoAnyia. Ot peléteg Twv Hampton et al. (2019), Maney

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog2 « 2021

sons (n=1) and studies that focused mainly on the
effects of premedication (n=2) were excluded. In
particular, in the studies Kato et al. (2020), Mur-
dock et al. (2019), Cruz-Benedetti et al. (2018)
and Lee et al. (2015) alfaxalone was administered
solely intramuscularly. The studies Bustamante et
al. (2020), Pinelas et al. (2014), Zapata et al. (2018),
Seo et al. (2014), Quirés-Carmora et al. (2017),
Carmona et al. (2016) and Miller, Hughes & Gur-
ney (2019) were using additional anaesthetic
agents. Furthermore, the study Keates & Whittem
(2012) was found biased. The studies Hampton



Figure 1. Flow diagram of excluded and included studies.
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et al. (2013), Psatha et al. (2011), Okushima, Vettorato
& Corletto (2014) xat Pattanapon, Bootcha & Petchdee
(2018) eixav avemapkég péyebog delypatog fj LeTProELg
TV KApSLOAVATIVEVOTIKOV TIAPAUETPWV, HE ATTOTENECHA
TOL TEAKE QTTOTEAECHATA V& [N Hitopovv va BewpnBolv
afomiota. H pehétn twv Mulir et al. (2008) amtoxkAeiotnke
e€altiog TNG xopnynong peyoltepwv §6cewv amd Tig
OUVIOTOHEVEG Yl TNV KAWIKA TIp&En. Téhog, ot Bigby et
al. (2017) kat Dehuisser et al. (2019) amoppi¢pOnkav diott
elyav e0TIdOEL KUPIWG GTNV TTPOVAPKWOT) TTOL XopNynOnKe.

Ot akorovBeg oxT® dnoGLeDOELG N TOY KATAAANAES KOl
TEPIAPONKAV 0TNV TAPOVOK GUGTNUATIKA AVAGKOTINON:

et al. (2019), Maney et al. (2013), Psatha et al.
(2011), Okushima, Vettorato & Corletto (2014)
and Pattanapon, Bootcha & Petchdee (2018) had
inadequate sample size or measurements of the
cardiopulmonary parameters, therefore the final
results could not be considered credible. Muir et
al. (2008) was excluded due to the use of higher
doses than those recommended for clinical rea-
sons. Lastly, Bigby et al. (2017) and Dehuisser et
al. (2019) were rejected because they were mainly
focused on the premedication that has been used.

The following eight publications were found
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Rodriguez et al. (2012), Amengual et al. (2012), Bilgen Sen
& Kili¢ (2018), Bigby et al. (2017), Dehuisser et al. (2019),
Ambros et al. (2008), Dehuisser et al. (2017 )xat Capik,
Polkowska & Lukac (2019).

21 pelétn «Comparison of the cardiopulmonary pa-
rameters after induction of anaesthesia with alfaxalone or
etomidate in dogs» (Rodriguez et al. 2012), meptAn¢pOnKov
oXT® evijAtkol okOAoL. Ze Oha ta (oo xopnynOnke ak-
pafardvn i eTopdA&TN ylor va elodyet TNV avatodnoia
pe mepiodo ékmhvong 24 wpwv Kot Sev vITOPARBNKav oe
enoduva gpebiopata. Ot okdlot avatédnray Tuxaio ylo
eloaywyn otnv avawednoia IV pe adpaarovn (6 mg kg
IV) (Beparmeio A) 1) etopudatn (4 mg kgt IV) péxpt emt-
Bupntov anoteréopatog (Bepameia E). Eytve evdodpAéPia
éyxvorn tou k&Be pappdicov og puOp6 10% Tov GLUVOALKOD
oyKkovL avd 6 Sevtepodenta. Ta {wa avénveav atpoopal-
pko6 aépa avtépata. Ot HR, SAP, DAP, MAP, n) kapSiaxr
TIAPOXT) KOl ) VATTVEVOTIKY) ouXVOTNTA (f,) peTprifnkav
TPV TNV eloaywyn otny avalcOnoia (apxikég Tipég), 30
Sevtepddenta petd TV ewoaywyr (I, ), 60 devtepdienTa
petd Tnv ewoayoyr (1), dpeca petd m SticwAnveon g
Tpayeiag (It), éva Aento6 petd n Stacwivwon (T)) kat ot
ovvéyela k&be 5 Aemrrd. HPCO, petpriBnke otig xpovikég
ottypég It, T1 kat otn ovvéyela avd 5 Aemtd péxpt tnv
QITOPAKPLVOT) TOL TPAXELOOWANVA. AglypoTo apThpla-
KOU Kat GpAePLKoD aipotog ApOnKay TpLv TNV eloaywyr
otV avaioOnoia, petd v Steocwivwon Tng Tpayeiag
Kat otn ovvéxela Kabe 10 Aemtd HéxpL TNV AITOUAKPUVOT
TOU TPAXelOOWANVa, MoTe va petpnbouvv to pH, n P .CO,,
nP,0,,n S 0, kaln ouyKéVTPpwOT) TOL YaAAKTIKOD 0&£0G.
O1 86oelg eloaywyng mov amatthOnkav frav 2,91+0,41
mg kg? kot 4,15+0,7 mg kg yio 1 Oepamneia E kat A,
avTioTola. ZTATIOTIKA ONUAVTIKEG Sloidpopég HeTald Twv
opddwv Bpédnkav otovg KIT otig xpovikég otiyuég L, I,
It, T,T, T, T, kT, ue 11 Tipég va eivat vynhoTepeg
yio tnv Beparneia A. Katomiv eloaywyng otny avaioOnoia,
ot KIT petwBnkav otn Bepareia E xwpic auto va eival
OTOTIOTIKA ONpavTiko, eve ot KIT avndnkav otatiotikd
onpavTikd otn Bepareia A yloo va $pTdoovy Th péyloTn
Slapopd oTIC XpoviKeS oTrypéc It (183+16 bpm cuykpirikd
e 127+16 bpm otig apyikég Tipég). H kapdiakrn) mapoxn
ATOV OTATIOTIKG ONHAVTIKE XapnAoTtepn ot Oepameia E
ouyKpITIKG pe T Beparreion A a6 tn xpovikn otrypn I
¢wg v T, . H eloaywyr otnv avaioOnoia pe adpatoldvn
Helwoe TN MAP ané 116 apytiég Tipég (126+8 mmHg) otig
xpovikég otiypég T, (1036 mmHg), T, (103£9 mmHg),
T . (102+8mmHg) kat T, (104+8 mmHg), ®o1600 oL TIpES
TIAPEELVOLY EVTOG TV PUGLONOYIKAOV opiwv. To idlo patvd-
pevo apatnpribnke pe nv SAP. Hf, Sev epdpdvioe Siapopd
pHeTal TV avalodnTIKOV GpappdKwy, ®oT6o0, HelmdnKe
OTATIOTIKA ONUAVTIKE ATt T1) XpOVIKA oTiypr I, éwg tnv
T, xata m Bepameia A. Ztn xpovikh otrypn It, ot Tipég
Twv P O, kot S O, NTav oTaTIoTIKE ONUAVTIKE HELWHEVEG,
vTodNAGVoVTaAG TIHES LTTOEiaG Kat 0TI dvo Bepareied.
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suitable and were included in this systematic
review: Rodriguez et al. (2012), Amengual et
al. (2012), Bilgen Sen & Kili¢ (2018), Bigby et
al. (2017), Dehuisser et al. (2019), Ambros et
al. (2008), Dehuisser et al. (2017) and Capik,
Polkowska & Lukac (2019).

In the study “Comparison of the cardiopul-
monary parameters after induction of anaesthesia
with alfaxalone or etomidate in dogs” (Rodriguez
etal. 2012), eight adult dogs were used. All animals
were given alfaxalone or etomidate to induce
anaesthesia with a washout period of 24 hours
and were not subjected to any painful stimuli.
Dogs were assigned randomly for induction of
anaesthesia IV with alfaxalone (6 mg kg IV)
(treatment A) or etomidate (4 mg kg' IV) to
effect (treatment E). Each drug was injected
intravenously at a rate of 10% of total volume
given every 6 seconds. Animals were allowed
to breathe room air spontaneously. HR, SAP,
DAP, MAP, cardiac output and respiratory rate
(f,) were measured before induction (baseline),
30 seconds after induction (I, ), 60 seconds after
induction (1), after intubation (It), one minute
after intubation (T,) and then every 5 minutes.
P_CO, was measured at the time points It, T, and
then every 5 minutes until extubation. Arterial
and venous blood samples were taken before
anaesthetic induction, after endotracheal intuba-
tion and then every 10 minutes until the trachea
was extubated, to measure pH, P CO,, P O,, S O,
and lactate concentration. The induction doses
required were 2.91+0.41 mg kg and 4.15+0.7
mg kg™ for treatment E and A, respectively. Sig-
nificant differences between groups were found
inHRatl I, It T, T, T T, and T values
being higher with treatment A. After induction,
HR was non-significantly reduced in treatment E,
whereas HR significantly increased in treatment A
to reach a maximum difference at It (183+16 bpm
from 127+16 bpm at baseline). Cardiac output
was significantly lower in treatment E compared
to treatment A from I,  to T, . Induction with
alfaxalone reduced MAP from baseline (126+8
mmHg) at T, (103£6 mmHg), T, (103+9 mmHg),
T, (102+8mmHg) and T, (104+8 mmHg), but
the values remained within physiological range.
The same situation was observed with SAP. f,
did not differ between anaesthetics; however, it
decreased significantly from [, to T, in treatment
A. Atlt, P O, and S O, values were significantly
reduced, displaying hypoxemic values in both
treatments.

In the study “An evaluation of anaesthetic



21n pehétn «An evaluation of anaesthetic induction in
healthy dogs using rapid intravenous injection of propofol
or alfaxalone» (Amengual et al. 2012), teptApBnkav e€rvta
dékTnToL oKOAOL Stapopwv GUAGY Tavopnong I ot II
Katé Tov Apeptkdviko Z0Aoyo AvaloBnolodéywv (ASA
I kat II) nAikiog amd 6 pnvav €wg 8 etwv. Ot okvAol Ka-
TataxOnkav tuxaio eite otnv opdda P eite otnv opada A
Kot Toug Xopnynonke mpomopOAn 1 ahdpagardvn wg avort-
0OnTKd pappaxo avrioctorya. To MpwTOKOANO Npéunong
arrotelovvTay anoé akemnpopalivn kat pemeptdivn. Olot ot
okOAoL EAafov TTPoo&LYOVWOT Yia TOLAAXIGTOV 3 AemT&
TIpLY TNV eloaywyn otnv avatsdnoia. Ta (oo vtoPAROnkav
oe avaloOnoia otnv opdda P pe 3 mg kg IV mportopdin
Kat oty opada A pe 1,5 mg kg IV addpaladdvn, e xo-
priynon kat towv dvo oe Siaotnpa 5 Seuteporéntwv. Eytvay
nipooTiaBeleg ylo SlacwAvewaon TG Tpaxelag To cuVTOpS-
Tepo Suvatdv Kat xopnynbnke lwoprovpavio (2%) yia Tn
dtatrpnon ¢ avalcOnoiag. H Siacwifvwon dev ftav
duvarth og §Vo okvIovg (évav amd tnv kabe opdda) Kat
eMTAL0V avaLoONTIKG PpdppaKa émperte va xopnynBobv yia
TNV eloaywyr otnv avaiodnoio. H HR katn £, perpnonkav
TIPLV TNV TTPOVAPKWOT) (0PXLKES TIHEG), APECWS HETH TNV
ELOOYWYT) Kol HETA TN SIlOWAN VO™ Kat oTor 3 Kotk 5 Aemtd
peTd Tn) StaowAnvwon. Ot SAP, DAP kot MAP kataypdpn-
KW TIPLV TNV ELOAYWYT) KAl 6TOUG Xpovoug 0, 3 kat 5 Aentd
peta v ewoayeyn. HP,.CO, ka0 S O, peTprOnKav ota
0, 3 kat 5 Aemtd petd TN StaowAfvwon. Tlapatnpribnke
drtvola (TTov 0ploTNKE WG ATTOVCIN AVTOHUATNG OLVATIVONG
ytoe 30 SevtepdAenta ) TePLOGOTEPO) O 17 OKOAOUG OTNV
opdda P kat 14 oxvlovg otnv opada A. H HR peimOnke
otnv opdda P (-2+28 bpm) eve avtibeta avéndnke otnv
op&da A (14433 bpm). Qotdoo, eixe 116N petaPAndei petd
TNV TPOVAPKWOT) pe pelwon Tng otny opdda P (-14+24
bpm) kat avénor) g oty opada A (3+19 bpm). Ot SAP,
DAP kot MAP pei@fnkav oTATIOTIKA OTHOVTIKA PE TNV
Tpodo TOL XpOVOU XwpIG oNUAVTIKEG Sladpopés HeTalD
Twv Vo opddwv. [Tévte okbAoL TNy opdda P kot Tpeig
otnv opada A gppavicay vridtaon (MAP<60 mmHg). O
S,0, StatnprOnke emapKeg Kat n péon Tipn frav 100%. H
S xaun PLCO, 8ev frav duvatd va Kataypapovyv 6Toug
OKOAOUG TTOL EUPAVIOAV ATTVOLA, KATA GUVETTELA ) AVAALGT)
0e XWPLOTEG XPOVIKEG OTIYHEG BewpriOnke OTL Sev Ty
KaTGAANAO vat yivel.

2t pehétn «General Anaesthesia in Geriatric Dogs with
Propofol-Isoflurane, Propofol-Sevoflurane, Alphaxalone-
Isoflurane, Alphaxalone-Sevoflurane and Their Comparison
of Biochemical, Hemodynamic and Cardiopulmonary
Effects» (Bilgen $en & Kili¢ 2018), capavta vmepriikot
okVNot péong nAtkiog 10,83 etdv eviaxOnkav tuxaio oe
Té00eplg opades. MeTd TNV eloaywyr otnv avaiodnoio
pe TpottopOAn (6 mg kg™ IV), akolovOnae Swatrpnon tng
avatoOnaiog pe .ooprovpdvio otny opdda 1 Kot oefodhov-
pdvio oty opada 2. Metd v eloarywyr) oty avalednoia
pe ohpagarovn (3 mg kg™ IV) evdg Miywv Sevteporéntwy,

Systematic review of the cardiopulmonary effects of alfaxalone

induction in healthy dogs using rapid intravenous
injection of propofol or alfaxalone” (Amengual
et al. 2012), were included sixty client-owned
dogs of various breeds American Society of An-
aesthesiologists class Iand IT (ASA I and II) aged
from 6 months to 8 years. Dogs were randomly
allocated to either group P or group A and were
given propofol or alfaxalone as an anaesthetic
agent respectively. Sedation protocol comprised
of acepromazine and meperidine. All dogs were
pre-oxygenated for at least 3 minutes before the
induction. Anaesthesia was induced in group P
with 3 mg kg™ IV propofol and in group A with
1.5 mg kg' IV alfaxalone, both administered over
5 seconds. Endotracheal intubation was attempt-
ed as soon as possible, and isoflurane (2%) was
used to maintain anaesthesia. Intubation was not
possible in two dogs (one of each group) and ad-
ditional induction agents had to be administered.
HR and f, were measured before premedication
(baseline), immediately before induction and
post-intubation and at 3- and 5- minutes post-in-
tubation. SAP, DAP and MAP were recorded be-
fore induction and at times 0-, 3- and 5- minutes
post-intubation. P,CO, and 5,0, were measured
at 0-, 3- and 5-minutes post-intubation. Apnoea
(defined as a lack of spontaneous breathing for
30 seconds or more) was observed in 17 dogs in
group P and 14 dogs in group A. HR decreased
in group P (-2+28 bpm) but increased in group
A (14433 bpm). However, it had already changed
following pre-medication decreasing in group P
(-14+24 bpm) and increasing in group A (3+19
bpm). SAP, DAP and MAP all decreased signif-
icantly over time with no significant difference
between the two groups. Five dogs in group P and
three in group A presented hypotension (MAP
<60 mmHg). S O, was well maintained and the
mean value was 100%. f, and P,CO, could not be
recorded for apnoeic dogs and therefore analysis
at individual time points was not considered
appropriate.

In the study “General Anaesthesia in Geriatric
Dogs with Propofol-Isoflurane, Propofol-Sevoflu-
rane, Alphaxalone-Isoflurane, Alphaxalone-Sevo-
flurane and Their Comparison of Biochemical,
Hemodynamic and Cardiopulmonary Effects”
(Bilgen Sen & Kili¢ 2018), forty geriatric dogs
with an average age of 10.83 years were randomly
assigned in four groups. After induction with
propofol (6 mg kg™ IV) anaesthesia was main-
tained with isoflurane in group 1 and sevoflurane
in group 2. After induction with alfaxalone (3 mg
kg IV) in a few seconds, anaesthesia was main-
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akolovBnaoe it pnon ¢ avatoOnoiog pe .coprovpdvio
otnv opdda 3 kat oefoprovpavio otny opada 4. Ot kopdi-
oavanvevotikég apapetpol (f, HR, S O,) adioloynbnrav
miptv TNV avaloOnoia kat kataypadnrav. Evag okdAog
otnv opdda 3 méBave ota 60 Aemtd avaioOnoiog efatriag
KATAOTOANG Tou avartvevoTikol. H dwapopd otnv HR
pHeTal TV opddwy dev NTAV OTATIOTIKA ONHAVTIKT. XTIG
opadeg ov éhaPav ahpagalovn mapatnprOnie avénon
™G HR pe péytorn tipn oto 5 hemré (142,649,15 bpm o
101+8,48 bpm 011G arpyLKEG TIpéG 0TV opddSax 3, 130,2+7,12
bpm a6 92+6,56 bpm 0TI apyIKéG TIéG 0TV opdda 4).
Evrtomiotnkav appubpieg oe Svo aabeveic oxvAovg otar 60
AeTTA peTd TNV avavnyn and v avatcdnoia otnv opdda
3, Tov Kat ot Svo vITOPANONKAY o€ EMTEUPAOT) KATAPPAKTN.
H f, epdpdvioe 0TATIOTIKE ONUAVTIKY peiwon oTa 5 AemTd
oTIC Op&dEG 3 Kat 4, waTO00 HdVo €vag acbevhc epdpavioe
drvola HETd TNV eloarywyr) oTnv avatoOnoia pe adpagalo-
vn. O S O, édei8e oTATIOTIKG ONPAVTIKY pelwon o€ Oha Tt
avaloOnTikd TpwtdKola otar 5 Aemtd Katé Tn didpKela
g avaleOnoiag.

21 pehétn «Effect of rate of administration of propofol or
alfaxalone on induction dose requirements and occurrence
of apnoea in dogs» (Bigby et al. 2017), cuppeteiyav Tpla-
vtadvo vytelg 1ddkTnToL okOAoL (ASA 1), nhiog petao
5 kot 54 pnvav. Ot okvlol evdyBnkav Tuxaia oe Téooep!g
opadeg, kot 1 kaBe opada élafPe StapopeTikod cuvOLAGHO
pappakev Kat puluod xoprynong (A-Slow, A-Fast, P-Slow,
P-Fast). Ztnv opada mov éhaPe AApaloldvn Apyd (A-Slow)
xopnynonke apatarovn IV pe puBud 0,5 mg kg' min*,
otnv opada AApaarovn Ipnyopa (A-Fast) xopnynOnke
aApa&orovn IV pe puBuod 2 mg kg' min, otnv opdada
[Tpomo¢poin Apya (P-Slow) xopnynOnke mpomodpoin IV
pe puBuo 1 mg kg min' kat otnv opdda ITpomodpoin
Ipyopa (P-Slow) xopnynOnke mpomodpdin IV pe pubuo
4 mg kg' min™. Olot ot okOAoOL ENafory TTPOVAPKWON e
HeBadovn kot Se€pedetopudivn kat, LT TNV OAOKANpwOT)
NG NPéUnong, éhafav mpo-ofuyovwon yia 5 hemtd. Hf, kau
n HR a&ohoynOnroav yio 30 Aenté petd TV mpovaprmaon
KoL KT TNV eloaywyn otnv avatodnaio. H 86omn eloaywyrg
oty avatotnoia frav yu v opdada A-Slow 0,9+0,3 mg
kg, yia tnv opada A-Fast 2,2+0,5 mg kg™, yio tnv opdSa
P-Slow 1,8+0,6 mg kg* xat yta v op&da P-Fast 4,1+0,7
mg kg. Tpiat Aemt& petd v StacwAnveon tng Tpaxelag
petpinkav n £, , n HR, o 5,0, kain P.CO, kat katdmy
eréyxovtav ava 5 Aentd. H drvola, mov opiotnke wg mavon
TNG avVaTTVONG Yot piar Xpovikn Siapketar 30 SevTepONETTWV 1)
TepLocdTEPO, TIPOEKLYE 0TO 100% Twv OKUAWY GTNV Opdda
A-Fast kat P-Fast, pe péon Sicpretor 287+125 Sevtepdenta
Kat 247+125 Sevtepodenta, avriotoa, Kat 6To 25% Twv
okOAwV oTnVv opada A-Slow kat P-Slow, pe péon Sidpreta
43+80 devtepodemta kot 10+18 Sevtepdenta, avTioTOLXAL

21 pehétn «Alfaxalone total intravenous anaesthesia in
dogs: pharmacokinetics, cardiovascular data and recovery
characteristics» (Dehuisser et al. 2019), cvprtepiAn$pOnKoy

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog2 « 2021

tained with isoflurane in group 3 and sevoflurane
in group 4. Cardiopulmonary parameters (f;,
HR, SPO2) were evaluated before anaesthesia and
recorded. One dog in group 3 died in the 60th
minute of anaesthesia due to respiratory arrest.
The difference in HR between the groups was not
significant. In groups that were given alfaxalone
an increase in HR was observed with a maxi-
mum value at 5 minutes (142.6+9.15 bpm from
101+8.48 bpm at baseline in group 3, 130.2+7.12
bpm from 92+6.56 bpm at baseline in group 4).
Arrhythmia was detected in two patients at 60
minutes after recovery in group 3 anaesthesia,
both undergoing cataract surgery. f, showed a
statistically significant decrease at the 5th minute
in groups 3 and 4, but only one patient had apnoea
after induction with alfaxalone. S O, in all anaes-
thetic protocols showed a statistically significant
decrease in the 5th minute of anaesthesia.

In the study “Effect of rate of administration
of propofol or alfaxalone on induction dose re-
quirements and occurrence of apnoea in dogs”
(Bigby et al. 2017), participated thirty-two healthy
client-owned dogs (ASA I), aged between 5 and 54
months. Dogs were randomly attributed to four
groups, each group given a different combination
of drug and administration rate (A-Slow, A-Fast,
P-Slow, P-Fast). The Alfaxalone Slow (A-Slow)
group was given alfaxalone IV at a rate of 0.5 mg
kg min™ the Alfaxalone Fast (A-Fast) group was
given alfaxalone IV at a rate of 2 mg kg' min™ the
Propofol Slow (P-Slow) group was administered
propofol IV at a rate of 1 mg kg' min" and the
Propofol Fast (P-Fast) group was administered
propofol IV at a rate of 4 mg kg min™. All dogs
were premedicated with methadone and dexme-
detomidine and, after the completion of sedation,
they were pre-oxygenated for 5 minutes. f, and HR
were evaluated 30 minutes after premedication
and throughout the induction of anaesthesia.
The induction dose was for the A-Slow group
0.9+0.3 mg kg, for the A-Fast group 2.2+0.5
mg kg, for the P-Slow group 1.8+0.6 mg kg™,
and for the P-Fast group 4.1+0.7 mg kg*. Three
minutes after orotracheal intubation, fR, HR, SPOZ,
and P,CO, were measured and thereafter were
constantly monitored every 5 minutes. Apnoea,
that was defined as cessation of breathing for a
period of 30 seconds or longer, occurred in 100%
of dogs in the A-Fast and P-Fast groups, with a
mean duration of 287+125 seconds and 247+125
seconds, respectively, and in 25% of dogs in the
A-Slow and P-Slow groups, with a mean duration
0f43+80 seconds and 10+18 seconds, respectively.



€€ Bnhukol aképatol okVAoL epyaaTnpiov GpuArG Beagle,
nAikiag 25,0£0,6 pnvaov. Tnv nuépo tng pehétng dev xopn-
ynOnke mpovépkwon. Eytve eloaywyrn otnv avaicOnoia pe
3 mgkg! ahpa&arovn IV, mov xopnynOnke evtog 1 emrov,
Kot akolovBnoe StacwAnvwon tng Tpaxeiag. H ouvexrg
evdoPAEPLa éyyxvon (CRI) ahpagaldvng xopnyrOnke cpie-
oa pe pubpd 0,15 mg kg min? (cvviotdpevog puBuog
XOpPNYNong ard Tov KATAOKEVAGTH Ylor GKUAOULG TTOU Ogv
éxouv AaPet mpovapkwon). H CRI xopnynOnke &maf yio
90 Aemrtd (Bpoayeiog Stdpretag CRI) kat drmag ylax 180 Aemta
(pakpag Stapreiog CRI) pe evSiapecso xpovikd Sikotnpo 3
efSopadwv. Aev aoknBOnkav xelpovpyikd epebiopata. Ot
HR, SAP, DAP, MAP, S O,, P.CO, kaf, petpnonkav dueca
peta tnv eloaywyn (TO) kot k&Be 5 Aemtd kata tn Siépreta
G avaloOnoiag. AlevepynOnke TexvnTog aeplopdg oe éva
oKOMO KaTd To TTpwTOKoAO Ppoayeiog diapketag CRI kal
0€ TE00EPLG OKOAOUG KATA TO TIPWTOKOANO pakpag Si&p-
Kketog CRI e€attiog Tov avénuévou P.CO,. Mia otatioTikd
onpavtikn peiwon g HR Bpédnre ota 30 Aemta (125+18
bpm yia Bpaxeiag Siépretag CRI, 114+18 bpm yiax pakpdg
Sidpretag CRI) ovykpirika pe 11 Tipég TO (156424 bpm
yia tn Bpaxeiog diapretag CRI, 162+12 bpm yior T pakpdg
Stapketag CRI). H xapniotepn tipn g SAP kataypd-
¢nke ot 60 Aemtd (126+20 mmHg aré 157+22 mmHg
otn xpovikr ottypr} TO yax ) Bpayeiog Sidpretag CRI
Kot 11910 mmHg a6 150£12 mmHg ) otiyun TO yx
™ pakpag Siapketag CRI). H xapnAotepn tiun tg MAP
napatnpnOnke ota 30 Aentd Yl Tn Pporyeiog Siapketog
CRI (83+11 mmHg amnd 95+15 mmHg t otypr T0). H
MAP pe 1o mpwtokorlo paxpag Siapretag CRI emiong
eppavioe péylotn peiworn ota 30 Aerta (80+6 mmHg artd
94+8 mmHg t otiypn TO) kabog kot ota 60 Aemtd.

21 perétn «Comparison of the anesthetic efficacy and
cardiopulmonary effects of continuous rate infusions of
alfaxalone-2-hydroxypropyl-beta-cyclodextrin and propofol
in dogs» (Ambros et al. 2008), £€1 vYLeig veapol evijAikot
okbAoL epyaoTtnpiov akaBoplotng LANG vIToPARONKaY
oe avaloOnoia oe CRI 1600 e TPoTTOPOAN OGO KAl e
oaApagardvn, pe repiodo EKTTALONG £EL NEP@V HETAED TV
dvo. OMot ot okvIot ENaPav npéunon pe akempopalivn
Kot LOpopoPPOVN Kot HeTd artd 30 AeTTd 1) EloaryWYT) 0T
yevikn avatoOnoia exivnoe pe tpomodpoin (4 mg kgt IV)
1) cddpa€ordvn (2 mg kgt IV) mov yopnynonkav evtog 60
devtepoléntwv. AkohovBnoe Siaocwlvwon TG Tpayeiog
KOl ot GKUAOL QVETIVEQV OLUTOHOTA [E T XOprynomn ofu-
yovou oe oLYKéVTpwot) 100% . EnfAbe CRI avaioOnoia
Sidprelag 120 Aemtwv pe pubud xoprjynong 0,25 mg kg™
min! ywx v poropoAn kat 0,07 mg kg min™ yia v
aApalalovn yia Tn Slatripnorn eAadpLag YEVIKNG aval-
oOnolag. Aev mpoxkAnOnkav enoduvva epediopata. Eywve
napakolovBnon twv petproewv Twv SAP, DAP, MAPD,
NG HEONG TIVELHOVIKNG apTnplakig mtieong (MPAP), tng
Tiieong evoprvwong Tng mvevpovikig aptnpiag (PAWP),
g mieong oto de€1é kOAmo (RAP), tng HR, tn¢ kapdia-
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In the study “Alfaxalone total intravenous an-
aesthesia in dogs: pharmacokinetics, cardiovascu-
lar data and recovery characteristics” (Dehuisser
et al. 2019), six intact female laboratory Beagles
were included, aged 25.0+0.6 months. On the
study day no premedication was administered.
Anaesthesia was induced with 3 mg kg* alfax-
alone IV, administered manually over 1 minute,
and endotracheal intubation was performed.
The alfaxalone constant rate infusion (CRI) was
immediately administered at the rate of 0.15 mg
kg' min* (manufacturer’s recommended infusion
rate for unpremedicated dogs). The CRI was ad-
ministered once for 90 minutes (short CRI) and
once for 180 minutes (long CRI) with an interval
period of 3 weeks. No surgical stimuli were per-
formed. HR, SAP, DAP, MAP, S O,, P.CO, and f;
were measured immediately after induction (T0)
and every 5 minutes throughout the anaesthesia.
Mechanical ventilation was initiated in one dog
during the protocol short CRI and in four dogs
during protocol the long CRI due to high P,CO,.
A significant decrease in HR was found at 30
minutes (125+18 bpm for short CRI, 114+18
bpm for long CRI) compared with TO (156+24
bpm for short CRI, 162+12 bpm for long CRI).
The lowest SAP value was recorded at 60 min-
utes (126420 mmHg from 157+22 mmHg at TO
for short CRI and 119+10 mmHg from 150+12
mmHg at TO for long CRI). The lowest MAP
value was observed at 30 minutes for short CRI
(83+11 mmHg from 95+15 mmHg at TO). Long
CRI protocol MAP also presented a maximum
decrease at 30 minutes (806 mmHg from 94+8
mmHg at T0) as well as at 60 minutes.

In the study “Comparison of the anesthetic ef-
ficacy and cardiopulmonary effects of continuous
rate infusions of alfaxalone-2-hydroxypropyl-be-
ta-cyclodextrin and propofol in dogs” (Ambros et
al. 2008), six healthy crossbred laboratory young
adult dogs, were all subjected to CRI anaesthesia
both with propofol and alfaxalone with a washout
period between the two of six days. All dogs were
sedated with acepromazine and hydromorphone
and after 30 minutes induction started with ei-
ther propofol (4 mg kg™ IV) or alfaxalone (2 mg
kg IV) administered over 60 seconds. Tracheal
intubation was performed, and the dogs were al-
lowed to spontaneously breathe 100% oxygen. CRI
anaesthesia was then performed for 120 minutes
with a rate of 0.25 mg kg min™ for propofol and
0.07 mg kg! min for alfaxalone to maintain a
light plane of anaesthesia. No painful simulations
were performed. Measurements of SAP, DAP,
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KNG TTapoOXNG, TNG f;, Kot Tov aptnpiakoy pH, P CO, xat
P O,. OtHR, SAP, DAP, MAP kat 1) kapdiaxr moapoxr) dev
EUPAVILaV OTATIOTIKA ONUAVTIKEG Sladopég HeTAED TV
avatoONTIKGV pappdKwy o€ oTToLladHTOTE XPOVIKT OTLYHT.
T Tovg oKOAOLG 0TV op&da TNG aApalahovng Ppednke
pkpn avénon e HR petd v eloaywyn otnv avaiodnoia,
Ko\ SlaTripnon NG KapSIoKNG TTorpoXG, Kol 1) HELWHEVT)
MAP, n omoia mapatnprifnke kat otig dvo opddeg, ava-
TéxOnke Taxvrepa. H f,, To aptnplaxé pH, to PO, kai o
P CO, 8ev epdpdvicay oTaTIOTIKE ONUAVTIKEG HETAPBONEG Oe
omnoladnmote xpovikn otiypr). To aptnpraxd pH petwdnke
OTATIOTIKA ONUavTIKG oTa 5 Aemtd (7,23+0,03) peta tnv
eloaywyn péxpt tn Ajén g avaloOnoiag, yeyovog mov
BewprBnke OTL eivat eVOEIKTIKG AVATIVELOTIKNG 0EEMONG.
H P,CO, epdpavile oTaTIOTIKE ONHAVTIKA abEnon povo
ota 5 hentd (64,4+11,8 mmHg cuyKpITIKA e TIG apyIKES
1€ 45,7+6,1 mmHg) pHetd TV eloXywyr) 0TN YEVIKT avol-
oOnoia pe adpalardvn, yeyovog mou eivol evEEIKTIKO TNG
KATAOTOANG TOV QVOTTVEVOTIKOD GUOTHHOTOG.

21 pelétn «Cardiovascular effects, induction and
recovery characteristics and alfaxalone dose assessment
in alfaxalone versus alfaxalone-fentanyl total intravenous
anaesthesia in dogs» (Dehuisser et al. 2017), oupmeptin-
¢OnKkav 12 Bnhukd aképoia metpapatdlwa Gpuiig Beagle,
nAwiog 131 unvev pe ta&ivopnon katd ASA 1. Ot okohot
ToxatoroBnKay va AdBouv To éva artd dVo TP TOKOA
TIVA: v opada AF (aApalardvn-dpevtaviAn) Kat Tnv
opada AP (adpafardvn). H mpovéprwon oupmepthdpt-
Bove de€uedetopudivn kat pebadovn. Metd amoé 20 hemtd,
n op&Sa AF élafe tavtoxpova ¢pevtavorn (2 pg kgt IV)
ylor TV elcarywyr) otnv avatoOnaoia, fe &Leon 0T CLVEXELX
xoprjynon aApaalovng (2 mg kg IV) evtdg 1 Aemtoo.
Metd 1 StaowAnvwon tng Tpaxeiag, n Siatrpnon g
avaloOnoiag €ywve pe apalalovn oe pn otabepod puOpod
ovvexoUg éyxuong (variable rate infusion, VRI) oe cuvdva-
oo pe pevravorn CRI pe xprion SVo avtAldv pe ovpLyya.
H VRI ¢ adpagohovng apxtoe oe pubuo 0,15 mg kg min™
Kkat 1 pevtavoln CRI opiotnke oe puOuo 10 pug kg min,
Znv opdSo AP xopnynbnke ¢puotoroyikog opodg, 0,04 ml
kg! kat otn ovvéxela odpalardvn 2 mg kgt emni 1 Aemto
Kot peTa TNV Stacwhnvwon, n avatoOnoia Statnprdnke pe
aApacalovn VR, pe apyiko pubud 0,15 mg kg min kat
puotoroyikd opo CRL AtevepynOnke texvntdg aeplopog
Katd T Staprela TG emépPaong wote va Starnpndel 1o
P.CO, oe ouykexpiuéva enimeda. OLHR, SAP, DAP, MAP,
S,0, f; ka1 PL,CO, ovpmepthipBnkav otnv Steyxelpntikn
napakorovOnon. H VRI eite avfavotav eite petwvotav
kota 0,01 mg kg min™ 6tav fjrav anmapaitnrto. Zrnv opdda
AP, oe Tpeic okOAovg xopnyrOnke emmAéov epamnal Soon
aAPAEANOVNG eVOOPAEPIWG YA TNV AVTIHETMIILON TOL ove-
TaprotG Paboug avataBnaiog. O pubpdg xoprynong mov
Arav anapaitnTog yio va Stotnpndei xetpovpytkd Pabog
avatoOnoiag Siépepe onpavTIKd peta€d Twv 800 opddwv
(0,16£0,01 mg kg™ min™ otnv opdSa AP avti 0,13 + 0,01
mg kg?! min* otnv opdSa AF). Kata ovvémneia, o cuvo-
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MAP, mean pulmonary arterial pressure (MPAP),
pulmonary artery wedge pressure (PAWP), right
atrial pressure (RAP), HR, cardiac output, f,, ar-
terial pH, P CO, and P O, were monitored. HR,
SAP, DAP, MAP and cardiac output did not vary
significantly between anaesthetics at any time.
For the dogs in the alfaxalone group there was a
slight increase in HR after induction, the cardiac
output was well preserved and the decreased
MAP, which was observed in both groups, was
restored faster. fR, arterial pH, PO, and P CO, did
not change significantly at any time. Arterial pH
was significantly decreased 5 minutes (7.23+0.03)
after induction until the end of anaesthesia, which
was considered to indicate respiratory acidosis.
P CO, was significantly higher only at 5 min-
utes (64.4+11.8 mmHg from 45.7+6.1 mmHg at
baseline) after induction with alfaxalone which
indicates a respiratory depression.

In the study “Cardiovascular effects, induc-
tion and recovery characteristics and alfaxalone
dose assessment in alfaxalone versus alfax-
alone-fentanyl total intravenous anaesthesia in
dogs” (Dehuisser et al. 2017), were included 12
intact female experimental Beagles, aged 13+1
month and classified as ASA L. The dogs were
randomly assigned to one of two TIVA protocols:
group AF (alfaxalone-fentanyl) and group AP
(alfaxalone). Premedication included dexme-
detomidine and methadone. After 20 minutes,
Group AF was co-induced with fentanyl (2 pg
kg! IV), immediately followed by alfaxalone (2
mg kg IV) administered manually over 1 min-
ute. After endotracheal intubation, maintenance
of anaesthesia was obtained by a variable rate
infusion (VRI) of alfaxalone combined with a
CRI of fentanyl using two syringe drivers. The
alfaxalone VRI was started at a rate of 0.15 mg
kg min* and the fentanyl CRI was set at 10 pg
kg! h. Group AP was administered saline, 0.04
ml kg, followed by alfaxalone 2 mg kg* over 1
minute and following intubation, anaesthesia
was maintained by an alfaxalone VRI, starting
at 0.15 mg kg, and a saline CRI. Mechanical
ventilation was performed throughout the pro-
cedure to maintain P.CO,ata specific level. HR,
SAP, DAP, MAP, SpOz, fR and P.CO, were moni-
tored. VRI was either increased or decreased by
0.01 mg kg* min* when necessary. In group AP,
three dogs were administered an additional IV
bolus of alfaxalone to treat insufficient depth of
anaesthesia. The dose rate required to maintain
an adequate surgical plane of anaesthesia differed
significantly between both groups (0.16+0.01
mg kg? min™ in group AP versus 0.13 + 0.01 mg



AtkoG dyKog alpalalovng mmov xpetdotnke yia 210 Aentd
avaloOnoiag HTay onUAavTIKA uikpotepog otny opdda AF
ovYKpLTKd pe TNV opdda AP. Xvvolikd, ot HR, SAP, MAP
kat DAP rjtav xapnAdtepeg otnyv opdSo AF cuyKpLtikd pe
v op&Sa AP (HR: 72+4 bpm cuykpitika pe 94+13 bpm,
SAP: 134£11 mmHg avti 144+7 mmHg, MAP: 91+11
mmHg avti 10526 mmHg, DAP 76+11 mmHg avti 91+7
mmHg, avtiotoa). Tn xpovikn otiypn TG Topng, ot HR,
DAP kat MAP, epdpavifay oTatioTIKG onpavTikny avénon
otnv op&da AP GuyKpLTIKA e auTég oty opdda AF. Ztnv
opdda AP, n HR Atav 91+17 bpm, n DAP ftav 105+12
mmHg kat n MAP ftav 11816 mmHg ouykptTikd pe
67+4 bpm, 75+6 mmHg kat 91+8 mmHg, avtiotoixa,
otnv opada AF, Tijég IOV Tapépetvay o TO00 EVTOG TV
TIH@V oVoPOpPAg.

21n pekétn «A comparison of propofol and alfaxalone
in a continuous rate infusion in dogs with mitral valve
insufficiency» (Capik et al. 2019) cupperteixav eptd 1816-
ktnToL okvAoL puAng Chihuahua pe kapdiakr avendpkela
devtépou otadiov (kapdiakn avendprela katnyopiog II
Kot v Tagvopmon aro to Aebvég ZupBovio Kapdiakrg
Yyeiag Twv Zowv Zuvipodldg), mov uitoPANOnNKav oe TaKTL-
KEG 080VTIATPLKES et Pdoels, nAtkiog 9 pe 14 etwv. Olot
oL oKUAOLEAAPaV AYywYT) He XVAOTOAE(G TOV HETATPENTIKOV
ev{DHOL TNG oy YeloTeVavVNG Kot SLOLPNTIKA GpApHOKA. XTOVG
okOloug xopnynOnke mpomodpoin CRI yio Tnv emépPaon
Kol pe HecOOLAa TN O EVOG £TOVG XopnynOnKe alpalaovn
CRI yiax Tov {810 okomo. Ot okvAoL EAaBav TPOvAPKWOT
Kot 011G SUo TepInTOoelS pe pdalol&pn, fouTopdavorn
Kot Evhalivn. Metd amd Tpio AemTd, €yive eloaywyr) TNV
avatoOnoio pe 2 mg kg IV kot Statnprbnke pe CRI oe
puBpo6 0,25 mg kg yia v tpomtodpdAn kot 2 mg kgt IV kaut
0,1 mg kg min™ yia tnv ohpa€adovn. Metd v elcarywyr)
otnv avatoBnoia, akolovbnoe dpeon SICWANVWON TwV
oKOAWV ylo va e€axopalioTel n StafatotnTa TwV aepa-
ywyov. H avaioOnoia pe CRI dirjprnoe pia opa. Ot HR,
SAP, DAP, MAP, § O, katf, tébnkav vrté napakolotvbnon.
Ot aoBeveig ehéyyovtav pe nhekTpokapSloypadnpa ylo
mbavr) mpoxinon appubuiav. H péon f, nrav ehdxiota
VYNAOTEPN 0TV OpAda TG aApagarovng xwpic va eival
aUTO OTATIOTIKA ONpavTKO. O S O, Kupavotay aro 96%
éwg 98% otV opada NG TPOTOPOANG Kal artd 97% €wg
98% otnv opada g ahpagarovng. O kapdiakdg pubpdg
nTav 1dxpovog Xwpic emetcodiakég appubuieg Kat oTIg
dvo opddec. O péoog 6pog TG HR Ntary uynAdtepog otnv
opd&da NG aAPaEANOVNG XwPIG Var eival auTd OTATIOTIKA
onpavtikd. Evag okdhog otnv opdda tng aAdalardvng
TIapéLElve O TarXUKapSia Tap& TNV ITPOVApKwon. TNy
opadoa TG aApaaoVNG oL HECEG APTNPLAKEG TIECELG HTAV
XOHNAGTEPEG aTtd TNV OpdSa TNG TTpoTtoPpoOAng (67,85 mmHg
avti 71,71 mmHg ota 10 Aentd, 62,57 mmHg avti 66
mmHg ota 30 Aentd kat 62,71 mmHg avti 66,42 mmHg
ota 60 Aemt& yia TV oApa€ahdvn Kot TNV TPOTToPOAN,
avtioToLKa).

Systematic review of the cardiopulmonary effects of alfaxalone

kg min™ in group AF). Consequently, the total
volume of alfaxalone needed for 210 minutes of
anaesthesia was significantly lower in group AF
than in group AP. Overall, HR, SAP, MAP and
DAP were lower in group AF than in group AP
(HR: 7244 bpm versus 94+13 bpm, SAP: 134+11
mmHg versus 144+7 mmHg, MAP: 91+11 mmHg
versus 1056 mmHg, DAP 76+11 mmHg versus
91+7 mmHg, respectively). At the time of incision,
HR, DAP and MAP were significantly increased
in group AP compared with that in group AF. In
group AP, HR was 91+17 bpm, DAP was 105+12
mmHgand MAP was 118+16 mmHg compared
with 67+4 bpm, 75+6 mmHg and 91+8 mmHg,
respectively, in group AF, remaining however
within clinically acceptable limits.

In the study “A comparison of propofol and
alfaxalone in a continuous rate infusion in dogs
with mitral valve insufficiency” (Capik et al. 2019)
seven client-owned Chihuahuas with second stage
cardiac insufficiency (class II cardiac insufficiency
according to the classification by the International
Small Animal Cardiac Health Council), under-
going regular dental prophylaxis were included,
aged from 9 to 14 years. All the dogs were treated
with angiotensin converting enzyme inhibitors
and diuretics. Dogs were administered propofol
CRI for the procedure and with an interval of
one-year alfaxalone CRI was used for the same
purpose. The dogs were premedicated in both
cases using midazolam, butorphanol and xylazine.
After three minutes, anaesthesia was induced
with 2 mg kg IV and maintained with a CRI of
0.25 mg kg* min of propofol, and with 2 mg kg
IV and 0.1 mg kg min™ of alfaxalone. Following
the induction of anaesthesia, the dogs were im-
mediately intubated to provide airway patency.
CRI anaesthesia was conducted for one hour. HR,
SAP, DAP, MAP, SPO2 and fR were monitored.
Patients were electrocardiographically monitored
for potential arrhythmia occurrence. The mean
[, was insignificantly higher in the alfaxalone
group. The S O, ranged from 96% to 98% in the
propofol group and from 97% to 98% in the al-
faxalone group. The heart rhythm was regular
without episodes of arrhythmias in both groups.
The mean HR was insignificantly higher in the
alfaxalone group. One dog in the alfaxalone group
remained tachycardic despite premedication.
In the alfaxalone group the MAP was lower in
comparison with the propofol anaesthesia (67.85
mmHg versus 71.71 mmHg at 10 minutes, 62.57
mmHg versus 66 mm Hg at 30 minutes and 62.71
mmHg versus 66.42 mmHg at 60 minutes for
alfaxalone and propofol, respectively).
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Yulntnon

To 2016, ot Chiu et al. dnpocievoav 1o &pBpo «The cardio-
pulmonary effects and quality of anaesthesia after induction
with alfaxalone in 2-hydroxypropyl-p-cyclodextrin in dogs
and cats: a systematic review», 1o omoio pehetr)Onxov
avadpopLKd oL KapSLOAVATTVEVOTIKEG EMUTTWOELS TNG AP~
EalovnG wg pappaKov eloaywyng otny avatoBnoia, T6c0
01O 6KUAO 600 Kol 0TN yaTa, epthappavovrag 22 apbpa
a6 1o 2001 £wg Ti¢ 20 Maiov 2013. Ot Bdoelg dedopévav
1rov SlepeLVABNKAY Y& AUTH) TN CUGTHATIKY AVXOKOTNOT|
niepthappovay Tig Discovery, PubMed, Science Direct kat
Wiley Interscience. ITpoketpévou va uliexBoiv dedopéva,
xpnotpomowmOnkav erniong peléteg mov dev eotialav oTIg
empaoelg 0To KapSloavarvevoTikoé ovoTnpa. Me Béon
60a yvopilouv ot ouyypadeic, Sev utdpxet GAAN CLOTHHATL-
KI) 0VAOKOTINOT) TTOU VA A& LONOYEL TIG KapSLoavaITVELOTIKEG
emdpdoelg TG aApataddvng wg KUPLOL GAPHUEKOD YL TV
eloaywyn 1i/kot Statipnon g avatodnoiag, eotidlovtag
Hovo o€ okUAovg aoBeveic.

‘Ooov apopd tar VAIKA Kat TG peBddoug, Kat ot OKT®
HEAETEG TTOV EUITEPLEXOVTAL TNV TTXPOVGA GUGTNUATIKN
avaokdmnnon Paciotnkav oe oxeSlopd HEAETNG (e TU-
xatoroinon. To péyeBog tov Seiypartog kat n ovvBeon
ToU, KaBo¢ Kot oL emepP&aelg oTIg omoieg LTOPANBONKaV oL
aoBeveig, eppavifav molkopopdia HeTa €D TV HEAETMV.
Z1a eplocdTEpa avaloONTIKE TPWTOKOANA XopnyouvTaV
npéunon ota aceviy {Oa TPV TNV ELCAYWYT) OTN YEVIKN
avatoOnoia. Eivatl onpavtikd va toviotel 1o yeyovog Ot
1600 T0 €{00G TWV NPEMUITTIKOV pAPUAK®V, 600 Kot 1) doom
otnv omoia xopnyndnkayv, eixav enidpaon téco otn §don
NG aApalaldvng oL NTay anapaitnTn yia tn Slotrpnon
G avalotnoiag 6o kaL oty enidpac tng arpatardvng
OTIC KaTorypadOUeveS TTpapETPoLG. LoTOCO 1) SldpKela
NG £yXuong TG aApataldvng, dtav xpnotpomnolibnke oe
npwtokoAa pe CRI, 8ev dpaivetal va avfdvet onpavTikd
ToV KIVOLVO EUPAVIONG TIAPEVEPYELWDY GTO KapSLOAVATTVEL-
oTik6 ovotnua (Dehuisser et al. 2019).

Ot peléteg xpnotpomnoinoayv Leyaho ebpog dOoewmV KATA
v eloaywyn otnv avaiotnoia, avéloya pe to puduod
Xoprynong kat avaloya av eixe xopnynoet mpovapkwon.
H xapnhotepn d6om addpatardvng 0,9+0,3 mg kg™ xopn-
yrbnke apyd oe okbAouvg Tou eixav AdPet TpovapKwon
(Bigby et al. 2017). H vynAdtepn d6on 4,15+0,7 mg kg!
xopnynonke apya oe okOAovG 1T0L Sev ENafoy TPOVApPKWAN
(Rodriguez et al. 2012). Otav xopnyrOnke ya ) Statripnon
¢ avalobnaiog, yopnynonkav mapopotes d6oelg Tng Taéng
1wv 0,1 mgkg' min éwg 0,16 mg kg' min! (Dehuisser et al.
2017, Dehuisser et al. 2019, Capik et al. 2019), pe e€aipeon
toug Ambros et al. 2008, ot omoiot xoprjynoav 0,07 mg kg™
min™ yi ) Siatrjpnon eladpldg yevikng avaiodnoiag,
xwpic va tpokAnBovv enwduva epebdiopora.

H eppdvion dmvolag, n omoia eivat pa onpoavTikn
napevépyeta Otav N aldpaaldvn xopnyeital KAT& TV
eloaywyn otnv avalcOnoia, mapatnpibnke oe Tpelc pe-
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Discussion

In 2016, Chiu et al. published “The cardiopulmo-
nary effects and quality of anaesthesia after in-
duction with alfaxalone in 2-hydroxypropyl-3-cy-
clodextrin in dogs and cats: a systematic review’,
where the cardiopulmonary effects of alfaxalone
as an induction agent were reviewed in both dogs
and cats, including 22 studies from 2001 until 20™
May 2013. The database used for this systematic
review consisted of Discovery, PubMed, Science
Direct and Wiley Interscience. In order to collect
data, there were also used studies that did not
focus on the effects on the cardiopulmonary sys-
tem. To the authors’ knowledge there is no other
systematic review assessing the cardiopulmonary
effects of alfaxalone as the main agent for induc-
tion and/or maintenance of anaesthesia, focusing
only on canine patients.

Regarding materials and methods, all eight
studies contained in this systematic review were
based on randomised study design. Sample size
and composition in addition to the procedures,
to which the patients were subjected to, varied
between the studies. In most anaesthetic proto-
cols, patients were sedated before the induction
of anaesthesia. It is important to highlight that
the kind of sedative agents, as well as the dosage
in which they were administered, has an effect
both on the dosage of alfaxalone required to main-
tain anaesthesia and on alfaxalone’s effect on the
recorded parameters. However, the duration of
alfaxalone’s infusion, when used in CRI protocols,
does not seem to significantly increase the risk of
its side-effects on the cardiopulmonary system
(Dehuisser et al. 2019).

Studies used considerably variable doses
concerning the induction, depending on the
administration rate and whether premedication
was used. The lowest dose of 0.9+0.3 mg kg™ of
alfaxalone was used when administered slowly
on premedicated dogs (Bigby et al. 2017). The
highest dose of 4.15+0.7 mg kg! was used when
administered slowly on non-premedicated dogs
(Rodriguez et al. 2012). When used to maintain
anaesthesia, similar doses on a scale of 0.1 mg
kg! min™ to 0.16 mg kg min"* (Dehuisser et al.
2017, Dehuisser et al. 2019, Capik et al. 2019) were
used, excluding Ambros et al. 2008, in which 0.07
mg kg min™ were used to maintain a light plane
of anaesthesia, with no painful stimuli applied.

The occurrence of apnoea, which is a con-
siderable side-effect when alfaxalone is admin-
istered as an induction agent, was noted in three
studies (Amengual et al. 2012, Bigby et al. 2017,



Aétec (Amengual et al. 2012, Bigby et al. 2017, Bilgen Sen
& Kili¢ 2018,). Ot kUptot TapdryovTeg oL paiveTtal v
OLVELCGEPOLY TOCO OTNV EUPAVION ETTELTOSIWY ATTVOLAG,
600 Kal 0Tn SIapKeLd Toug, eivat o puBHdS Xoprynong Kal
n 8601 ¢ ahpagardvng. AvtiBeta, n peydin nhikia Twv
acBevov Sev paiveral va avfavet Tov Kivouvo ylax tnv
napevépyeta auth. Emimiéov, mapatnpridnke o1t pe tov
apyo puBpd xoprjynong n cuvolikn 86on mouv aratteital
yioe TV enitevén TG SIoWARVWONG TaY ONHOVTIKA Xot-
UNAOTEPN ATt AL T TTOL XPELAOTNKE pe TaxL puOpo. H f
elXe OTATIOTIKA ONUAVTIKT HEIWOT) 08 OPLOHEVEG LENETEC,
®OTOCO AUTH N HelwoT) HTAV EVTOS PUGLONOYIKMV OpiwV.

‘Ooov apopd Ta agplor aipaTog, oL HETPHOELS EYLVaY
oe Selyparta aptnplakot aipatog oe SVo peléTteg Kat Ka-
Taypadnkayv peioon ota S O,, P O,, kat pH, kat av€non
otnv P CO,, evdeiktixr vmo€atpiag, 0€énong Kat vrepKa-
niviag (Ambros et al. 2008 kot Rodriguez et al. 2012). Omov
xpnotporolBnke kamvoypapog mapatnpridnke avénon
oty P.CO,. QoT600, 800 amd Tig peNéTeg Oe ptdpecav
va aflohoyrioouy Tig petaPorég otnv PL.CO, e€aitiog Tng
epdaviong eretoodinv dnvolag (Amengual et al. 2012, Bigby
etal. 2017) ko o pia pedétn n P.CO, Siarnprdnke otabepr
pe TexvnTo aeptopd (Dehuisser et al. 2017). Meiwon otov
S,0, mapatnpnnke oe Svo pedéteg (Bilgen Sen & Kilig
2018, Dehuisser et al. 2019), v oe pio LeAETN TaXpATN P1-
Bnre otabepoc S O, (Capik et al. 2019). Q¢ ovvémela Twv
niponyolpevay, Ba tpérel va yiveTat Tpoouyovwon moTe
va artopevyetal n lavoTnTa LITOEING HETA TNV ELCAYWYT
oty avatoOnoia pe ahdpagarovn, Waitepa doov apopd
atpoSuvapikd pn otabeporolnpévoug okvAoug 1) aoBeveig
pe xapnii P O,. Emumhéov, n tpoAnyn tov voaepiopon
HEOW TOV TEXVNTOV aepLOOU eivat e§i0OL ONUAVTIKT, WOTE
va e€aleldpOel 0 KivOuVOG TG avaTTveLOTIKHG 0E£wONG Kal
g vrnepkamnviag (Ambros et al. 2008).

O\eg ol pedéteg katéypayav abénon tne HR peta
NV eloaywyn otnv avatotnoia, eKTodg amd po HeXETn
(Dehuisser et al. 2019), otnv omoia onpAvTIKA aOENOT TG
HR avagépBnke 30 Aenté petd tnv eloaywyt), aAd évag
ONHAVTIKOG TIEPLOPLOUOG AUTAG TNG HEAETNC TV TO OTL Sev
KTty papnKoy ot KapSiayyelakEG TAPAUETPOL TIPLY TNV
eloaywyn otny avatednoio. Ooov apopd Tnv aptnplakm
Ttieon), ko ot Tpeig mapapeTpol (SAP, DAP, MAP) epgdvioav
A pelworn). Zuvenog, gpaivetat 6Tt ) Xoprnynon addaa-
Aovng oxetiletat pe avénon g HR, mapd 11 peiwon g
MAUP, vrtoSetkviovTtag 4Tt Tapapével K&rmolx SpaotnpLod-
TNTA TV AVTOVAKAAOTIKGOV TV TTLECOUTTOS0XEWV HETA TN
xopriynor g (Amengual et al. 2012). EntutAéov, ) Socoe-
Eaptopevn eniSpaon Tng otV aptnplaki mieon Oewpeital
OTLElVAL ATTOTENEGHA TNG AYYELOOLXOTOANG, KAB&G 0 delkTng
OULOTNHATIKAG ayYelakng avTiotaong (systemic vascular
resistance index, SVRI) ep¢pavioe GTATIOTIKE GNHOVTIKT
peiwon oe Svo peléteg (Ambros et al. 2008, Rodriguez et
al. 2012). TTopdAa T, O PNXOVIoHOG AUTHG TG emidpaong
G aApalaldvng Sev éxel akOpn armrooadnVIoTEL TTAT PwG.
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Bilgen Sen & Kili¢ 2018). The main factors that
seem to contribute, not only to the appearance
of apnoeic episodes, but also to their duration,
are the rate of administration and the dosage of
alfaxalone. On the contrary, the advanced age
of the patients does not appear to increase the
risk for this adverse reaction. In addition, it was
observed that using a slow rate of administration
the total dose required to facilitate intubation
was significantly lower than that of the fast rate.
The f, showed a statistically significant decrease
in some studies, but these declines were within
physiological limits.

As far as blood gasses are concerned, mea-
surements were made in arterial blood samples
and a decrease in 5,0, PO, pH and an increase
in P CO,, indicating hypoxemia, acidosis and
hypercapnia were clearly recorded in two studies
(Ambros et al. 2008, Rodriguez et al. 2012). Where
capnography was used there was mentioned an
increase in P,CO,. Although, two of the studies
could not assess the changes in P,CO, because of
apnoeic episodes (Amengual et al. 2012, Bigby et
al. 2017), and in one study P.CO, was maintained
stable using mechanical ventilation (Dehuisser
et al. 2017). A’ S O, decrease was observed in
two studies (Bilgen Sen & Kili¢ 2018, Dehuisser
etal. 2019), whereas a well maintained SpO2 was
recorded in one study (Capik et al. 2019). As a
consequence of the above, preoxygenation should
be performed in order to avoid the possibility
of hypoxemia after the induction of anaesthe-
sia with alfaxalone, especially when it comes
to haemodynamically unstable dogs or patients
with a low PO, Furthermore, the prevention
of hypoventilation is equally important via me-
chanical ventilation, so as to eliminate the risk
of respiratory acidosis and hypercapnia (Ambros
et al. 2008).

All studies recorded an increase in HR after
induction, except for one study (Dehuisser et al.
2019), where a significant decrease in HR was
mentioned at 30 minutes after induction, but
an important limitation of this study is that car-
diovascular variables were not recorded before
induction of anaesthesia. Regarding arterial pres-
sure, all three parameters (SAP, DAP, MAP) were
slightly decreased. As a result, it seems that the
use of alfaxalone is associated with an increase in
HR, despite a decrease in MAP, suggesting that
some baroreceptor reflex activity may be present
after its administration (Amengual et al. 2012).
Furthermore, the dose-dependent effect on blood
pressure is presumed to be a result of vasodilation,
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AppuBuiec evromiotnrayv oe SO0 aobeveig oe pia pehén
(Bilgen $en & Kili¢ 2018), ot oroiot urtoAROnKav o€ yevi-
Kn avatoOnoia yla emépPoaon Katappdktn, Kat Dewpeital
ot mpokAnOnkav e€attiog NG nAkiog Tovg. H kapdiakn
napoxn frav otabepr) dtav eréyxOnke, yeyovdg mov Oa
HItopoloEe vor LITOVON el OTL 1] AAPAEANOVN Exel ENAXLOTN
¢ kaBohov apvnTIKH eMGPACT) 0T CUOTIACTIKOTNTA TOV
puokapdiov (Ambros et al. 2008, Rodriguez et al. 2012).
Emuthéov, n ahpa€arovn éxetl Ppebel oTL pitopel va eivat
XPHOLHN WG avanoOnTid PpappaKko ae OKUAOUG e KopOLaKEG
naBnoeig (Rodriguez et al. 2012, Capik et al. 2019), al\én
Xprion ¢ ptopei va avtevdeikvutat oe acBevelc mov e
HITOpO DY Vot orveX TOUV 0KOAA fiot évTovn avénomn tng HR. H
XPon TTPOVAPKWONG, 1) EPOPHOYT) TEXVNTOD AEPIOHOV KoL O
TOTIOG TV XELPOVPYIKMV ePEDIOUATOV O€ K&DE TTEPIOTATIKG
pitopel va emidpdoovy oTnV Kapdlayyelokn Aettovpyia.

SUUMEPACUAT

SUUTTEPACHATIKA, O apyOG pLOHOG XOpryNong NG ai-
pagordvng pmopei va amotpéPel Ty ekdNAAT AITVOoLaG
HETA TNV eloaywyr) oTNV avalcOnoia kal propel emumAéov
VO OUVELCPEPEL 0TI Helwan TNG GUVOAIKTG GdonG TTov eivai
amopaitnTn Yo TV utofoAn o€ yevikr avaioOnoia. ITpo-
KELLEVOL Va aTtoPpeUDel ) KATAOTOAT) TOL AVATIVEVLGTLKOD,
OUVIOTATOL O TEXVNTOG AEPLOHOG HETA TNV SlcwA VWO
¢ Tpaxelag Kat 1 mapoxr ofuyovov otnv appoélovoa
OUYKEVTPWON KATA Tiepimtmor, e€attiag Tng mbavotnTag
vro€iag. Ooov adpopd TIG KapSlayYELXKEG TIAPAUETPOUG,
efvat oavapevopevn pia av€non g HR ka pior e peiwon
NG apTnpLlaKng mieong.

e YeVIKEQ YPappES, | adpaEalovn Bewpeitat OTL gival
Eva a0POoAEG avaLoONTIKO GAPUAKO OTNV KAWVIKY TIPA&N
e€attiag G Taxelog Evaping g Spdong TnS Kat Tov -
Enpévou puBpov kabapong. Q2otdC0, 1) xopnyoLevn 8don
yio eloaywyn /ot Siatrpnon g avaiodnoiog O mpémel
va e€aTOpIKeVETAL, [le PAOT TO TTEPLOTATIKO KAl TOV KéOe
acBevi) Aappavovrag voyn TNV NAKia, TNV TaEvounon
Katd ASA kat TV TavTtdXpOovn XOprynon CAA®Y GaPHAK®V.
Yvotivetal va cuvELAleTal fe KATAAANAO avaAYNTIKO
TPWTOKOANO, epOGOV Xopnyeital oe emduveg emePAOEL.
TéNog, KaTAAANAN GppovTida Ba Tpémel va mapexeTal Katd
™ Stapkela TG avavnyng, Sdtt pmopel va ekdnAwBovv
TEPLOTATIKA LTTEPSLEYEPOTG.

Y0YyKpovoT) CUUPEPOVTIWV

Ot ovyypadeic Snhovouy dt1L Sev vITdpyel GVYKpoOLOT
OUUPEPOVTWV.
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since systemic vascular resistance index (SVRI)
was significantly lower in two studies (Ambros
et al. 2008, Rodriguez et al. 2012). Nevertheless,
the mechanism of this effect of alfaxalone has
not been completely defined yet.

Arrythmia was detected in two patients of one
study (Bilgen Sen & Kili¢ 2018), that were anes-
thetized for cataract surgery, and it is thought to
be caused by their geriatric nature. Cardiac output
was well preserved when monitored, which could
indicate that alfaxalone has no or little negative
effects on myocardial contractility (Ambros et al.
2008, Rodriguez et al. 2012). Moreover, alfaxalone
has been found that might be useful as an anaes-
thetic agent in dogs with cardiological problems
(Rodriguez et al. 2012, Capik et al. 2019), but its
use might be contra-indicated in patients that
cannot easily tolerate an excessive increase in
heart rate. The use of premedication, the appli-
cation of mechanical ventilation and the type of
the surgical stimuli performed in each case may
have an impact on the cardiovascular function.

Conclusions

In conclusion, a slow rate of administration of
alfaxalone can prevent the occurrence of post-in-
duction apnoea and can, additionally, contribute
to a decrease of the total dose required to induce
anaesthesia. In order to avoid respiratory depres-
sion, mechanical ventilation is suggested after
endotracheal intubation and oxygen supplemen-
tation is advisable at the appropriate concentra-
tion per case, due to the possibility of hypoxemia.
Concerning the cardiovascular parameters, an
increase in HR and a slight decrease in arterial
pressure is to be expected.

Overall, alfaxalone is considered to be a safe
anaesthetic agent in clinical practice due to its
rapid onset of activity and its high total body
clearance. Although, the dose of administration
for induction and/or maintenance of anaesthe-
sia should be individualized, according to the
case of each patient, taking in account its age, its
ASA-status and the co-administration of other
drugs. It is recommended to be combined with
a proper analgesic protocol, when administered
in painful procedures. Lastly, appropriate care
should be taken during the recovery phase, where
excitatory events may occur.
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ITepiAnyn

H Svom\acia tou toxiov otov okOo eival éva voonpa,
10 0oT10{0 ETIOENETAL TIPOANTITIKY KAl OEpATIEVTIKY) Ay WYT).
H mpdAnyn agopd ota veapd {wa Kal cuvicTatal oTnv
EGAPHOYT) CUVTNPNTIKAOV HETPWV KAL XELPOUPYLK®V TEXVIKGV,
TIOL €GO O€ GUYKEKPLLEVA TIAQUGLAL, LTTOPOVV VA TIPOAG oLV
NV eKONAWOTN TWV CUUNTOUAT®WY TOL VOonpatog. H
Bepameia apopd o€ OAa Ta {war Kot EeKVE GUVTNPNTIKA,
ouVviBwE pe TUVSLATLEVT XOPTYTON PAPHAKEVTIKGV OVGLOVY
n/Kat Bodoytkav mapayoviny, Kabwg kat aAAayov otov
Tpdmo Kat Tig ouvlnkeg SaPinong. Ta amoteléopaty,
TIOMEG POPEG, EIVAL IKAVOTIONTIKA. AV OUKG 1) GUVTNPNTIKY
aywyr) Sev emapkel yloo va Petimoel TNV ekSHAwON TwV
KAVIKOV CUUTTTOUET®V, 1] EGAPHOYT) ELOLKAOV XELPOUPYLKGOV
TEXVIK®V, UITopel va S®GeL 0pLoTIKI) AVGT) 0TO TIPOPANHaL.

MeSH keywords: dog, hip dysplasia, treatment

Elwcaywyn

TToA0 ouyvd, otnv KAvIKA TIpaén, o KTnviaTpog Koeital
Va TIPOTEIVEL TNV KATAAANAN AOON Yl TO TTPOPANpa TG
duomhaciog Tov toxiov (Al) aTov oKV, gite o€ eminedo emi-
Aoy1¢ (owv avamapaywyng, eite ot eminedo BeparmevuTikng
QVTLHETOTILONG TNG. ZKOTIOG TNG Oeparteiog eival va petmBel
1 va e€aeldpOei 0 TOVOG Kat mapdAANAa va PerTiwBel 1) va
amnokataotabel n AeltovpyKOTNTA TV OTiGOIWV dKpwV.
Eidikdtepa, yio T veapa {wa, Oa prropovoe akopa Kat va
mipoAn$Oei n ekdAwaon Tov Voo HaTog.

H Beparmeutiki avIIHeTOTLON TOV VOO HATOG
OLOKPIVETAL G GUVTNPNTLKY KAL XELPOVPYLKT), XwpiG va
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Abstract

Canine hip dysplasia is a disease which can be
both prevented and treated. Prevention in young
dogs includes conservative measures and surgi-
cal procedures, which under certain conditions
can prevent the manifestation of clinical signs.
Treatment begins conservatively in all animals,
usually with the administration of a combina-
tion of drugs and/or biological agents, as well
as changes to the lifestyle and living conditions.
Results are often satisfactory. However, when
conservative treatment is insufficient in alleviating
clinical signs, specialised surgical procedures are
performed, which might offer a definitive solution
to the problem.

Introduction

In a clinical setting, the veterinarian is commonly
being asked to suggest the appropriate solution
for the problem of canine hip dysplasia (HD),
either during the selection of breeder dogs or
during treatment. The aim of the treatment is
to reduce or eliminate pain and to improve or
restore hind limb function. In young dogs in
particular, the development of the disease could
even be prevented.

Treatment options for this disease are clas-
sified as conservative and surgical, however se-
lection of one does not exclude the other. On the



onuaivel OTL 1) emMAOYT) TNG HLOG oITOKAE(EL TNV ePAPHOYT
™G GAANG. AvtiBeta, TTOAEG popég 0 CLVELATUAG TOUG
odnyel oe ka\Utepa aroteléoparta (Manley et al. 2007).

Emiloyn tng Oepamneiag

IMapayovteg mov ennped{ouv Ty emoyr) TG OepartevTikig
aywyng eivat n NAKIX Tou (OO KAT& TNV TIPOCKOLOT), N
PaplTNTA TWV KAWVIKOV CURTITWHATOV, 1] GOPAPOTNTA KAl
10 €{60G TV AKTIVOAOYLKGOV VPNUATWV, 1 IlocuyKpaaia
Kat 1) Xprion Tou {dov, N Tautdxpovn moapousion GANov
opBomaidiko 1 pn VOoHaTog Kot TENOG TO KOWVWVLKO,
ETMAYYEAHATIKO KAl OLKOVOULKO LTTOPaBpo Tou 1dloKTATN.

JUVTNPNTIKN AVTIUETWIILON

Amotelel 1o mpwto Pripa otn Bepamevtin Staxelpion
¢ AL ave€aptnTo armd TNV nAKia TOL TTPOCKOUL{OHEVOU
{oov. ZuvicTatat oe GUVOLACHO EVEPYELRDV, OTIWG OANLYEG
otnv KaBnuepvy dpaotnprétnTa Kot TIg ovvOnKeg
dtaPiwong Tov {wov, Xopnynon paAPUAKEVTIKGOV OUCL®V
KL GUUTTANPWHATOV dlaTpodnig, Kabmg Kat epapuoyn
TPWTOKOM VY PLOIKNG artokatdotaong (Innes 2012).

Edeyxo¢ owpatikov fdpovs

Eivou mhéov tekpnplwpévo otL ota vrépPapa (o, eldikd otn
veapr) NAKia, ot popticels Twv apBphoewv Tou Loyiov eival
avlnpéveg Kal av taoyouv arto Al eniteivouy TNV udavion
eKPUALOTIKOV aMotmoewv (Impellizeri et al. 2000). T va
amopevyBei n mayvoapkia, o SLOKTATNG dev TpETEL VA
TIAPEXEL KATA PoVANON Tpodt) 0TO (MO, AN 1 TTOGOTNTA
TNG NUEPNOLAG XOPNYOVHEVNG TPOPTG vat efval cOUPwVN 1
€wG Kot 25% pIKpOTEPN ATTO TNV TTOOOTNTO TTOU TIPOTELVEL
n napackevaotpla etalpeio (Smith et al. 2006) (Ewdva 1).
Egodoov 1o (wo eivat maxvoapko, Ba mpérel oe cuvepyaoia
HE TOV KTNVIOTPO Vo KATapTIOoTEL TIPOYpappa SIaTpodrig
Kot doknong, To omnoio Ba akolovBeital pe cuvémela,
TIPOKELUEVOU O GKUAOG VAL XTTOKTIOEL TO ETILOVHNTO CWHATIKO
Béapog.’Exet amodetyOei 6111 peiwon Tov cwpatikov Bépoug
oToV 0KUAO, CUpPAAEL KaBopLo TG 6T PeATiwon TNG KAWL
KNG etkovag g ooteoapOpitidag (OA) (Kealy et al. 1992).

Av ta (oo avkoLvv oTig LYNAOL KIVOUVOU, KUpiwg
peyaldowpeg, GuAEG ok @V (T.X. Rottweiler, Golden
Retriever, German Shepherd), ouviotatat ave€aptritng
OWUATIKOV PAPOUE, AKOHA KoL TTPLV ATTO TNV ELPAVLON
TOV KAVIKOV CUUNTOUATWV TNG Al 1 Xoprjynon Kang
TIOLOTNTAG TPOPNG YLt LEYONOOWHEG PUAEG. OL TPOPES TNG
Katnyopiag avtrg eivat xapnhoBepdikég kot mAovoleg
og W3- Kal w6-Ammapd o&éx, Ta omoia éxel amodetyBel Ot
petwvouy TN pAeypovodn kat mBavdv TV eKPGLALOTIKN
avtidpaon Twv xovipokuTTapwy Katd Tnv e€EAEN TG OA
(Kealy et al. 1992, Impellizeri et al. 2000, Smith et al. 2006,
Hurst et al. 2009).

Treatment of canine hip dysplasia

contrary, on several occasions their combination
leads to better results (Manley et al. 2007).

Selection of treatment

Factors that affect the selection of treatment in-
clude the age of the dog on admission, the severity
of clinical signs, the severity and type of radiolog-
ical findings, the temperament and function of
the animal, the simultaneous presence of another
disease, orthopaedic or not, and finally the social,
professional, and financial situation of the owner.

Conservative management

It is the first step in the treatment of HD, irre-
spective of the age of the presenting animal. It
is comprised of a combination of actions, such
as changes in daily activity and living conditions,
drug and food supplement administration, as
well as the application of rehabilitation protocols
(Innes 2012).

Controlling body weight

It has been proven that overweight animals,
especially at a young age, have increased
weight-bearing forces applying stress on the
hip joints, and if they are affected by HD this
can accelerate the manifestation of degenerative
lesions (Impellizeri et al. 2000). In order to prevent
obesity, the owners should not provide ad libitum
diet, but the amount of daily provided food should
be equal to or up to 25% less than the amount
recommended by the manufacturer (Smith et
al. 2006) (Figure 1). If the dog is obese, a plan of
diet and exercise should be constructed with the
aid of the veterinarian, which should be followed
consistently in order for the dog to acquire the
appropriate body weight. It has been proven that
weight loss in dogs contributes substantially to
improvement of clinical signs of osteoarthritis
(OA) (Kealy et al. 1992).

If the animals are of high risk, usually large
breeds (e.g., Rottweiler, Golden Retriever, German
Shepherd), it is recommended to provide a good
quality diet for large breeds, regardless of body
weight, even before the manifestation of clinical
signs of HD. The diets of this category are low
in caloric content and rich in w3- and w6-fatty
acids, which have been proven to reduce the
inflammatory and possibly degenerative response
of chondrocytes during the development of OA
(Kealy et al. 1992, Impellizeri et al. 2000, Smith
et al. 2006, Hurst et al. 2009).
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Oepaneia duomhasiag Tou ox{ou oTov oKUAO

Eikova 1. ZwpeuTiKdg emMmoAacpog Tng 0oteoapOpitidag Twv oxiwv og 500 opadeg okOAwWV NG UARG Labrador Retriever pe Baon ta aktivoloyikd
eupnpata. H pia opdda AdpBave eheyxopevn moodtnta tpo@nig (control fed) kat n GAAn 25% Atydtepn moodtnta tpo@r (restricted fed) (Smith et al.

2006).

Figure 1. Cumulative prevalence of hip joint osteoarthritis in two groups of Labrador Retriever dogs based on radiological evidence. One group
received a controlled amount of food (control fed) and the other 25% less food (restricted fed) (Smith et al. 2006).

EAeyxo KIVHTIKHS SpacTnptoTHTAG

TTpOANTITIKG, 0TA KOUTAPLa HEYOAOTWHWY GUAGV (TTOL
éxouv mpodiabeon yia Al), TovhdyxloTov péxpL TNV NALKia
TV 8-9 UNVOV, AKOUA KL AV OEV TILPOLGLALOLY TAl KAVIKA
OLHITTOHATA TNG AL CLOTAVETAL N ATTOPUYT) EVTOVNG KIVNTIKAG
Spaotnpdtnrag (.x. TpEfipo pHeYGAwv amooTdoewy,
oy viot pe prrehax, EAEN Papwv KAL) Opoiwg, o okOAoUG
kaBe nAikiag pe movo kat xwhdtnTa Aoym OA, mpoteivetal
n eheyxopevn, ehadpid kabnuepwvr aoknon. H eheyxope-
vn Kvntikn Spaotnplotnta mpodpuldoael Tig apBpwoelg
TOU LoYiov aTtd TNV LTTEPPOAIKT POPTLON, EVE TAVTOXPOVA
dtatnpel To puololoyikd eVpog Kivnong Twv apbproewy,
Kabmg kot T p&la Kat TV 1oX0 TV LLGOV TNG TEPLOXNS,
otoleio amapaitnTa yo Ty enitevén oTabepoTnTAS OTIG
apBpaoelg kal T peiwon tov mévou. Etol n KoAOpBnon
Katn POATa pe Kovtd Aovpi BewpolvTal IdavikES aoKrTeLg,
eve KoAO eival va armodpebyovtal n Kivnon oe oAlodnpd
Saredo, To éviovo Tpé€ipo Kat Ta peyaha ahpata (Beraud
et al. 2010).

DapUAKEVTIKES OVGIEG

My orepoeldn avnipleyuovady pdpuaxa (MEAD)

Axun tou 86paTog 0T CUVINPNTIKY AVILHETOTILON TNG
ovuntwpatikig Al eivat n xopriynon MEZA®. Ta ¢p&puaka
AUTA EXOVV AVTIPAEYHOVAST Kal avakynTikr Spdor), evep-
Youv ypriyopa Kat eivart To\D artoteleopatika (Schulz 2013).

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog2 « 2021

Closely monitored physical activity

Pre-emptively, in puppies of large breeds (which
are predisposed to HD), at least until 8-9 months
of age, even if they do not develop clinical signs
of HD, it is recommended to avoid intense phys-
ical activity (e.g., running long distances, playing
with a ball, pulling weights etc). Likewise, in dogs
of any age with pain and lameness due to OA,
controlled daily mild exercise is recommended.
Controlled physical activity protects the hip joints
from excess weight bearing stress, meanwhile the
normal range of motion for the joints is preserved,
as well as the mass and strength of the surround-
ing muscles, which are the necessary elements
in order to increase stability in the joints and
reduce pain. Therefore, swimming and walking
on a short leash are considered to be ideal exer-
cises, whereas movement on slippery surfaces,
intense running and high jumps are best avoided
(Beraud et al. 2010).

Drugs

Nonsteroidal anti-inflammatory drugs
(NSAIDs)

The spearhead in the conservative treatment of
HD is the administration of NSAIDs. These drugs
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Eikova 2. Inueia pAaong Twv YAUKOKOPTIKOESWV Kat Twv MEAD oTnv avaotohr Twv 08wV TS @Aeypovr¢ ( Schulz 2013).

Figure 2. Points of action of glucocorticoids and NSAIDs in inhibiting the pathways of inflammation (Schulz 2013).

Y yevikeQ Ypappés, Ta MEAD avaotéAovv T dpdon
G Kukhoovyevaong (COX), evibpov amapaitnTou yio v
TIOPAYWYT) TWV TTPOCSTAYAAVSLVGY, OLOTIO(EG WG UTTOTIPOIOV TNG
BA&PNG Twv 1oTOV TNG dpBpraong, emtteivouy Ta pAeyHOVAOSY
Gavopeva Kat avEAvouy Tov TOVo. Y TTEPXOUV TOUAAXLOTOV
dvo ooéviupa tng COX. H COXI eival éva opolooTatikd
éV(UILO TOV OOHATOG KAL XPNOLUEVEL GE SLAPOPES AELTOVPYIEG,
OTIWG 1) VEPPLKT ALUATWOT), N NITATIKA AelTovpyia Kot N
npootacia Tov yaotpikov PAevvoydvov. H COX-2 eival
{Lor ETIAYOpEV HOpdT) TOV eviDpOL Kal epdpavifeTal oTo
onpeio g epAeypovig (Sanderson et al. 2009) (Ewova 2).
210 oxUo, kamolax MEAD eivat pn eldikol avaoToeig TNG
COX, 61wg 10 akeTUAOCAMKUALKO 0§0 Kat 1 KeToTpodaivn,
eve A avactélovy v COX-2, eite Katd mpoTipgnon
elTe eMAEKTIKA, OTIWG N Kaprpodaivn, N tpokoipmnn,
n poapakofipmnn, n perofikdun, n poprnevakoipumn, n
vTepaKOEIUMN N OLUIKOEIUTTN, 1 YKPATILITPAVTN KAL 1|
evohkolipmmn (TTivaxoag 1).

Ev8exopévmg va vridplouv Tapevépyeleg artod Tn Xpron
Twv MEZAOD, yU avtd kal xpetaletal peydAn mpocoxr
g 1pog TN docoloyia kat T Si&pKela Xoprynong Touvg
(Sanderson et al. 2009, Canapp 2010, Innes 2010). Ot o
ouxvég Tapevepyeleg Twv MEAD eivatn avopelia, 0 €peTog
katn Siappota. Emiong, oxeddv Oha ta MEAD eivar Suvatov
va Statapdouy TN AEITOLPYLA TWV ALUOTIETAA®Y, EVE)
TIOAD OUXVO COUTTTWHO Efvat ) YROTPLKT atpoppayio, Aoyw
NG WOLOTNTAC TV PAPHAKWY AUTOV Vo TipodlabéTouvy oe
yaotpikd éAkn (Innes 2012). Meyd&hn mpoooxr emiong,
nipemel va Sivetat oty évdelén g kabe ovaiag, wg mpog
10 NAKLaKd OpLo Evapéng TG Xoprynorg Tng ota KouTapia.

have anti-inflammatory and analgesic proper-
ties, quick onset of action and are very effective
(Schulz 2013).

In general, NSAIDS inhibit the activity of cy-
clooxygenase (COX), an enzyme necessary for the
synthesis of prostaglandins, which are produced
as a side product of tissue damage in the joints
and promote the inflammatory process and cause
intens pain. There are at least two isoenzymes
of COX. COX1 is a homeostasis enzyme and
is necessary in various functions, such as renal
perfusion, hepatic function and protection of the
gastric mucosa. COX-2 is the inducible form of
the enzyme and is expressed on the inflammation
site (Sanderson et al. 2009) (Figure 2). In dogs,
some NSAIDs are nonspecific inhibitors of COX
activity, such as acetylsalicylic acid and ketopro-
fen, whereas others inhibit COX2, either prefer-
ably or selectively, such as carprofen, firocoxib,
mavacoxib, meloxicam, robenacoxib, deracoxib,
cimicoxib, grapiprant and enflicoxib (Table 1).

Side effects can emerge from NSAID admin-
istration; therefore, caution is recommended
regarding dosing and duration of therapy (Sander-
son et al. 2009, Canapp 2010, Innes 2010). The
most common side effects of NSAIDs include
anorexia, vomiting and diarrhoea. Furthermore,
almost all NSAIDs can potentially affect platelet
function, and a very common clinical sign is gas-
tric haemorrhage, due to the potential of these
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Mivakag 1. Mn otepoeidn avtipAeypovwdn @appaka (MZAD) mou xpnotpomnolovvratl otn Ogpansia tng
Suomlaciag Tou 1oXiou oTO OKUAO.

. . , X Makpoypovia Epnoler’]'
ApaoTiki oucia  Zkevaopa Adon , Sl00eoipéTnTa oTNV
xopnynon EAAGSa
Kaprmpogaivn Rimady! (Pfizer, USA) kat yevéonua 2-4 mg kg™ k&Be 12 wpeg NAI
Oipokofipm Previcox (Merial, France) 5mg kg npepnoiwg NAI NAI
MaBako&iumn Trocoxil (Pfizer, USA) 2 mg kg™ pnviaiwg NAI OXI
Meho&ikapn Metacam (Boehringer, Germany) kat 0,1 mg kg nuepnoiwg NAI
yevéonua
Popmevakogiprmn Onsior (Novartis, Switzerland) 1-2 mg kg™ npepnoiwg NAI
Ntepako&iumn Deramaxx (Elanco, USA) 1-2 mg kg nuepnoiwg OoxXl
Y1pKo&ium Cimalgex (Vétoquinol, France) 2 mg kg nuepnoiwg NAI NAI
Grapiprant Galliprant (Elanco, USA) 2 mg kg npepnoiwg NAI OXI
Enflicoxib Daxocox (Ecuphar NV, Belgium) 8 mg kg efdopadiaing amag NA NAI

Kal ot ouvéyela 4 mg kg eBdopadiaiwg

Table 1. Nonsteroidal anti-inflammatory drugs (NSAID) used in the treatment of hip dysplasia in dogs.

Lona-term Commercial
Drug Brand name Dose 9 . availability in
administration
Greece
Carprofen Rimady! (Pfizer, USA) and generic 2-4 mg kg™ twice daily YES
products
Firocoxib Previcox (Merial, France) 5mg kg™ daily YES YES
Mavacoxib Trocoxil (Pfizer, USA) 2 mg kg monthly YES NO
Meloxicam Metacam (Boehringer, Germany) and 0.1 mg kg daily YES
generic products
Robenacoxib Onsior (Novartis, Switzerland) 1-2 mg kg™ daily YES
Deracoxib Deramaxx (Elanco, USA) 1-2 mg kg™ daily NO
Cimicoxib Cimalgex (Vétoquinol, France) 2 mg kg™ daily YES YES
Grapiprant Galliprant (Elanco, USA) 2 mg kg daily YES NO
oo ) B
Enflicoxib Daxocox (Ecuphar NV, Belgium) 8 mg kg once weekly, f VES VES

ollowed by 4 mg kg™ weekly

MOVOKA®VIKE GVTICOUATH

H OA otnv omoia 08nyein Al apyikéd Bewpotvray voonpa
110U EeKva artd Tov apBpikd xov&po. Twpa mia yvwpifoupe
nw¢ 1 OA amote)el éva TOAD 1110 cVUVBeTO VOO U, e
PAeypovmOeLg pecoraPntég mov ehevBepmvovtat ard Tov
apBpikd x6vOpo, Ta 00Td, TOLG VELPWVES Kat ToV apBpLd
vpéva (Goldring & Otero 2011). Ta MEAD dev eivau
TIAVT PKOUVTOG ATTOTENEGHATIKE, OTAV XPNOLHLOTIOLOVVTAL
wg povn Bepameia (Lascelles et al. 2008). T'ia Tov Aoyo
avTo, £xouv avartuyOel Kal KuKAopoprioel TeEAevTAA, TTLO
amoteleopatikés Beparneie (Seidel et al. 2013) yia Tov é\eyyo
1oL TIOVoUL NG OA 6TOUG OKUAOUG, 0 0TI0(0G OXETileTaL e évar
V€O HOpLO, TOV VeLpLKO avEntikd apayovta (NGF, Nerve
Growth Factor). Qaivetat 411 10 eminedo oUYKEVTPWONG TOL
NGF eivat avénuévo otig mpooPePAnpéves apbpwoelg, dpa
oadéotata Siadpapatifel onuavrikd poro otnv ekdHAwon
TOU TTOVOU, AANAETILOPOVTAG HE T KOTTAPX KOl TOUG LGTOUG
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drugs of predisposing to gastric ulcers (Innes
2012). Great care should also be given to the in-
dications of each drug, regarding the age limit
when administration can be started in young dogs.

Monoclonal antibodies

The OA which is formed due to HD, was initially
considered to be a disease that stemmed from
the cartilage. Nowadays it is known that OA is
a much more complicated disease with inflam-
matory mediators released from the cartilage,
bones, neurons and the synovial lining (Goldring
& Otero 2011). NSAIDs are not always sufficient,
when they are used as the only therapy (Lascelles
etal. 2008). For that reason, lately more effective
treatments have been developed and published
(Seidel et al. 2013) in order to eliminate pain due




g aoxovoag apbpwong (Isola et al. 2011).

Ta povorkdwvika avtiowpata Anti-NGFE Spouv
ATIOTENECUATIKE OTOV TTOVO, APEVOS HELDVOVTUG TN
ovykévtpwor tov NGF péoa otnyv iSiax tnv dpbpwon
Kol adetépov epmnodilovtag tov va ouvdebel e
OUYKEKPLLEVOUG LTTOSOXELG KAl Vot TOUG EVEPYOTIOLHOEL
(Isola et al. 2011).

21N XOpa oG, TPOoPATA KUKAOPOPNOE TO TTPOTO
OKEVUGHA LOVOKAWVIK®V aVTIOWHATwV (bedinvetmab,
Librela, Zoetis, USA), oe evéoipn pop¢r. Xopnyeitat
utodopLa, pia popd To prva, e’ dpouv {wng Kot HITopet
va ovvdvaoTel pe xopnynon MXAO.

Koptikootepoedn

H xprion Twv KopTIKOOTEPOELSWY OTNV OVTLHETAOTILON TG
Al eivat appreydpevn (Johnston & Budsberg 1997). Xe
YEVIKEG YPAUUES, N XOPNYNOT) TOUG artd To oTopa Sev
OULOTAVETAL, EVG® KAITOLOL TIPOTEIVOLY TN XPr)OT TOUG O
o€ela exdnAwon mdvouv Aoyw g OA (Henrotin et al.
2005). Av kot Oev €xel pehetnBel emapkag 0ToV oKV, o€
avtiBeon pe Tnv laTpikn Tov avBpwmov, n evdooupOpikr
xoprynon koptilovng Ppadeiag amoppodnong, paivetal
va {elwVel T GAeypovr Kal v avakoLpilet amtd tov
novo. [ Tov okomd auvtd xpnotpormoteltal n oelkr
pe@uiompedvilordvn (Depo-Medrol, Zoetis, USA) oe
doomn 20 mg, avd (o, akolovBoluevn amd devTepn
éyxvon oe 3 efSopadeg, 1) 1 AKETOVIKT) TPLALOLVOAOVN
(Vetalog, Boehringer Ingelheim Vetmedica, Inc., USA)
oe 8601 30 mg ava {wo epdmal. Zovibwg Ti¢ TpwTeg 12
©Opeg HeTd TN xoprynor Toug Ta {wa Seixvouv avnouyio. H
avohynTIKn Kot avTipAeypovadng Spdor toug apyilet 24
OPEG PETA ATTO TH XOPIYNOT) TOUG KAL UTTOPEL var SlapKETEL
epSopadec 1} unveg. IMoap’ dha avtd n xoprynor toug
OULVIOTATAL LOVO O TTOAD TipoXwpnpéva otddia OA, dtav
oL GAEG OLVTNPNTIKEG aywYEg €xoLy artotiXet (Canapp
2010, Innes 2010).

XovEpoTTPOoTATEVTIKESG OUGIEG

Mix GAAn katnyopia oLGL®V TTOL XOpnyoLVTAL
Hoveg Toug 1) oe cuvdvaopd pe ta MEAD eivat ot
xovpornpootatevtikég ovaies. H évapén tng Spaong touvg
artattel peydho diaotnpa atd Ty évapén g Xoprynorg
ToUG. Tat OKEVATUATA AVTA OEV £XOLV TTIAXPEVEPYELEG KAl
XOPNYOUVTAL ATTO TO GTOUA WG GUUITANPOUATX SATPOPTiG
1) @G oLOTATIKS TNG TPOPTG (TPOPOPaprAKa). e AVTEG
avVAKOLY Tt W-3 Kot w-6 Amapd o€éa, n TavTOXpovn
TIapovsio Twv ool oTny Tpodn Ppaivetat OTL evioXLeL
TNV aIoTEAECUATIKOTN TG Toug (Canapp 2010). Xtnv
(St KaTnyopio aviikouy Kat OUGIEG TTOL XOPNYOUVTAL OE
eVEOLUN Hopdr), TL.X. VEOUIKA 1) evdoapBpikd.

H cvv8vaopévn xoprjynon aimoé to otopa xovSpo-
TIPOCTATEVTIK®OV 0OVGLOV, OTIwG 1 XAUNAOU HopLako
Bdapoug Beukn xovdpolitivn (Bactkd Soptkd cuaTATIKO
ToL apBptkov xdvEpov) Kat 1 vEpoxAwpkn YAukoLauivn

Treatment of canine hip dysplasia

to OA in dogs, which has been associated with a
new molecule, the nerve growth factor (NGF). The
concentration levels of the NGF are increased in the
affected joints, therefore it clearly plays a significant
role in the manifestations of pain, by interacting
with cells and tissues of the affected joint (Isola et
al. 2011).

Monoclonal Anti-NGF antibodies are effective
in eliminating pain, first by reducing the concen-
tration levels of NGF in the joints, and second by
preventing it from binding to specific receptors and
activating them (Isola et al. 2011).

In our country, the first monoclonal antibody
formulation recently became commercially available
(bedinvetmab, Librela, Zoetis, USA), in injecta-
ble form. It is administered subcutaneously once
a month and it can be combined with the use of
NSAIDs.

Corticosteroids

The role of corticosteroids in the management of HD
is controversial (Johnston & Budsberg 1997). Oral
use is generally not recommended, whereas some
suggest their use in acute manifestations of pain due
to OA (Henrotin et al. 2005). Although they have not
been sufficiently studied in dogs, compared to human
medicine, the intra-articular injection of slow-release
steroids appears to reduce inflammation and offer
pain relief. For that reason, methylprednisolone
acetate is administered (Depo-Medrol, Zoetis, USA)
at 20 mg per animal followed by a second injection
3 weeks later or triamcinolone acetonide (Vetalog,
Boehringer Ingelheim Vetmedica, Inc., USA) at 30
mg per animal single dose. There is some discomfort
noted usually in the first 12 hours post injection.
The analgesic and anti-inflammatory effect begins
24 hours post injection and can last for weeks to
months. However, their use is recommended only in
very advanced stages of OA, when other conservative
treatments have failed (Canapp 2010, Innes 2010).

Chondroprotective agents

Another category of agents administered as a single
drug or in combination with NSAIDs are chondro-
protective agents. There is an extended period of
time between onset of administration and onset of
action. These agents do not have side effects and
can be orally administered as food supplements or
as a component of the diet (nutraceuticals). They
include -3 and w-6 fatty acids, the simultaneous
inclusion of which in the diet appears to boost their
effectiveness (Canapp 2010). The same category
includes substances that are administered in in-
jectable form, e.g., intramuscular or intra-articular
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(emnpedlel TOV HETABOALOHO TV XOVEPOKLTTAPWY), £XEL
artodetyOei in vitro o1t emiBpadvvel Tnv ekPpvAion Tov
apBptkol xovdpou, Steyeilpel TV Mapaywyn TpwTEo-
YAUKavVQV Kat éxet AT avTipAeypovmdn dpdon oTig
apBpwoel (Setnikar et al. 1991, Canapp 2010).

To vahovpovikd oV eival cuoTaTiKd ToL apOpikov
vypoU Kal cUHPAAAeL 0Tn Aimtavorn Tev apBpwoewy,
HELWVEL TNV TPLPN TOV avaTOUIK®OV SOp®V TouG Kal
PeATi®vel TNV KIVNTIKOTNTE TOG. 21N Al T0 (€WdeEG TOU
apBpikod LYpOU HelOVETAL TELON 1) CUYKEVTPWAT) TOV
vohoupovikoL 0&éog eivatl Katd 2-3 popég xapnAotepn. To
vohoLPOVIKG 0L SlaTiBeTal wg oupmAn pwpa Slatpodrg,
ouvBwg oe oLVSLAGHO [Le AANEG XOVOPOTIPOGTATEVTIKEG
ovoieg, al\d yla 1o Gpeon dpaon xopnyeital oe
evéolun pop¢r evdoapbpikd. ITpoTip@vTal okevAoHA-
T e LAAOVPOVIKO OEV HEYANOL HOPLAKOD B&poug (TT.X.
Hylartin V, Zoetis, USA, pe év8el€n yia dhoya) (Canapp
2010). H evdoapBpikr) xoprjynon tov Tehevtaiou, o€ TPelg
ouvoAIKa 86oelg Twv 10 mg avd eBSopdda, avadépetal
OTL BEATIOVEL GNUOVTIKAE TNV KALVIKT KOV TOV OKOAWY
pe pétpla ¢wg frma OA, yia xpovikd SIGoTnHa €m¢ Kal
6 unvec. H evSoapBpikn) xoprjynon mpémet va yiveral
pe To (oo oe Pabid npéunon 1) yevikn avaloOnoio kat
KATo a1t cLVOKeg XELPOLPYIKNS aonPiag-avTionyiog.
H evdoapBpikn xopriynon Sev otepeital emmlokov,
kaBwg To {wo pmopei var apovoidoet Tapodikd TOVo
Kot XoAOTNTa, oAAG& Kat onmrikn apOpitida (Canapp
2010, Innes 2010).

H moAvBeuxrn yhvkolapivoylvkdvn (PSGAG)
(Adequan Canine, Novartis, USA) xopnyeitat evSopuika
oe 66on 4 mg kg cwpatikov Pdpoug, Vo popég TNV
efdoudda, yia 4 efdopddes. H ovoia avtr) Spa 610
apBpirod vypo Kat aTov apOpLo Xovdpo Kat Bewpeitar It
ennpedlet Ty e€EMEN TG OA, StatnpavTag Ty loTolo-
yikr} Sopr) Tov X6vOpov, Steyeipovtag Tn ovvBeon evdo-
yevoug YAUKOLauIVOYAUKAVNG artd Tal XOVEpOKUTTApX KAl
avaoTEANOVTAG TN §pdion TwV KATAPBOAKGY EVIDH®Y TIOV
ehevBepavovtat otn pAeypovr. TavTdxpova emITpEnel
0TOV XOV8pO Vo GUYKpATEL TTEPIOTOTEPO VEPO KL £TOL
Tov KaBoTd o avBekTio otn SidPpwon). Tia férTioTa
amoteléopata, N PSGAG mpémel va xpnotpomoteital
otnv apyr tou voorpartog (Innes 2010).

AX\eg ovaieg rou xprotporolovvtal ot AL éxovrag
xovdpormpootatevTiki Spdon, eivat To ekXOALOUA aTtd
npdotva podia Néag Znhavdiag kat To okebaopa
Dasuquin (Nutramax Laboratories, USA) mov mtepiéxet
afoKdvTo Kot ooyl

Xpnotporoteitat entiong pe evéoapOpikr) xopnynon,
n aMavtikn to€ivn, kabng Kat To avtdloyo MAdoUa
epmAovTiopévo oe atporeTahta (PRP) (Canapp 2010,
Innes 2010). To televtaio mepLéxel avinTikovg
TIapAyovTeg, ot oroiol emdpolv e TTOANOVG TPOTTOUG
otV avayévvnon Kat emdlopbwon Tov KATeoTpappévoy
XOvVOpoUL Kal oe TTOMEG TTEpIMTMOELG Sivel onNpavTIKN
KAWIKT PeAtioon (Catarino et al. 2020).

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog2 « 2021

formulations.

The combined oral administration of chondro-
protective agents, such as low molecular weight
chondroitin sulphate (basic building block of synovial
cartilage) and glucosamine hydrochloride (affects
chondrocyte metabolism), have been proven in vitro
to delay the degradation of synovial cartilage, to
stimulate the production of proteoglycans and to
have mild anti-inflammatory effect on the joints
(Setnikar et al. 1991, Canapp 2010).

Hyaluronic acid is a component of synovial flu-
id and contributes to the lubrication of the joints,
reducing friction between anatomic structures and
improving motility. In HD the viscosity of synovial
fluid is reduced, because the concentration level
of hyaluronic acid is 2-3 times lower. Hyaluronic
acid is available as a dietary supplement, usually in
combination with other chondroprotective agents,
but for more immediate onset of action it is admin-
istered by intra-articular injection. High molecular
weight hyaluronic acid formulations are preferable
(e.g., Hylartin V, Zoetis, USA, approved for horses)
(Canapp 2010). The intra-articular injection of the
latter, in three doses in total of 10 mg per week have
been reported to significantly improve clinically the
dogs with moderate to mild OA, for a duration of up
to 6 months. The intra-articular injection should be
administered with the animal under deep sedation or
anaesthesia after the site has been surgically scrubbed
and disinfected. Intra-articular administration is not
without complications, considering that the animal
may develop intermittently pain and lameness, as
well as septic arthritis (Canapp 2010, Innes 2010).

Glycosaminoglycan polysulphate (PSGAG) (Ad-
equan Canine, Novartis, USA) is administered by
intramuscular injection at 4 mg kg of body weight,
twice a week, for 4 weeks. This agent acts in the syn-
ovial fluid and articular cartilage and is considered
to arrest the development of OA, by preserving the
histological conformation of cartilage, stimulating
the synthesis of endogenous glycosaminoglycan by
chondrocytes, and inhibiting the action of catabolic
enzymes which are released when inflammation is
present. At the same time, it allows cartilage to retain
more water so that it will be more durable against
the formation of erosions. For optimal results, PS-
GAG should be used at the beginning of the disease
(Innes 2010).

Other agents that are administered in HD with
a chondroprotective effect, include the New Zea-
land green-lip mussel extract and the formulation
Dasuquin (Nutramax Laboratories, USA) which
contains avocado and soybean.

Moreover, botulinum toxin, as well as autologous



AMNAEG TEXVIKEG

Ta televtaia xpovia epevvatal n XpHon Twv
PAacTtokutTdpwy otn Bepareia Tng Al xwpic opwg
Vot UTTEPYEL AKOUN ETILOTNHOVIKT TEKUNPiwoN Yo TNV
QITOTEAETUATIKOTNTA TOVG. [Tarp” OAar auT& TTpOKeLTalL yot
éva TTOMG LTTOOXONEVO eTloTNHOVIKO Tied{o To omolo,
OOUPOVOL HE TN YVOUN TV EISIKOV, EVOEXOUEVKG O KATTOL
XPOVL VO TIPOG(GEPEL TIPOY LATIKT) GLVTN PN TIKT Beparteia
Kat Ol CUUITTOHATIKA avTipetorion Tng Al atov okblo
(Palmer Ross 2021).

Téhog, Sev mpémet va apokeldpBei 01t oTa Aol
TNG CLUVTNPNTIKNG AVTIHETOTILONG TNG Al propel va
xpnotporotnfei Kat o PEAOVIOHOG Yia TOV EAeYXO TOU
Ttovou, Kabwg kat Slapopa TpwTOKOMa puoikoBeparteiag,
Ta oTTolal XPNOLHOTIOOVVTOL KOl KXTE TH HETEYXELPNTIKN
AIOKATAGTAOT TOL {DOU.

ZUVOTTTIKA 0 a\yOpLBpog TG cuvtnpn kg Oeparteiag
ytao T Al mapovoialetat oty Ewdva 3.

XELPOUPYIKN AVTIUETWITLON

YrnevBupiletal étL mpookopilovtat SVo StadpopeTiég
NAKIKEG opddeg (owv pe AL Ztnv patn), epapPavovial
veapoi OKOAOL KAT® TwV 12 unvmv 1tov epdavifovy mévo
KAl XaAGpwon Twv loxiov Kat& tnv KAIKn e€étaon,
eve ouvrBwg Sev LTTAPXOLY AKTIVOAOYIKE EVPTHATA
eKPUALOTIKNG vOoou. O 0TOX0G TNG XELPOUPYIKNG Beparteiag
og aUTA T {wa eivat va PEATIOOEL TNV EGAPHUOYT] TV
apOpLKoV eMPAVELDOY TOU LOXIOU, [LE OKOTIO VX aITOTPEWEL
1 va teplopioet HEANOVTIKEG EKPUALOTIKEG AANOLDTELC.
21n Seltepn opdSa avKouy eviAtKol oKOAOL, oLVHOWG
AVe TV 2 ETOV, (e CUUTTTOUATA TTOL opeilovTal o€
SevTepoyevr) EKPUALGTIKI VOGO TOU LOXIOU, EV® KATA TNV

Treatment of canine hip dysplasia

Eikova 3. ANyopiBpog ouvtnpnTikig
avTileTwmong tng duomhaaoiag Tou
1oxiou.

platelet rich plasma (PRP) are administered by
intra-articular injection (Canapp 2010, Innes 2010).
The latter contains growth factors which influence
in various ways the rebirth and reconstruction of
destroyed cartilage and in many cases offer signif-
icant clinical improvement (Catarino et al. 2020).

Other techniques

In the previous years the use of stem cells has been
investigated as part of the treatment of HD, how-
ever, there has been no scientific evidence thus far
to substantiate any success. Nonetheless, this is a
very promising scientific field which, according to
expert opinion, may in the following years eventually
offer genuine conservative treatment to canine HD
and not merely symptomatic (Palmer Ross 2021).

Finally, it should not be overlooked that in the
plan of care for the conservative management of HD
acupuncture can also play a role in pain reduction,
as well as several physiotherapy protocols, which
are also used in the postsurgical rehabilitation of
the animal patient.

The conservative treatment algorithm is briefly
summarised in Figure 3.

Surgical treatment

As a reminder, two different age groups are pre-
sented with HD. The first includes young dogs less
than 12 months of age, with pain and hip laxity
during physical examination, and usually with no
radiological signs of degenerative disease. The aim
of surgical treatment in these dogs is to improve
congruity between the articular surfaces of the hip
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KAvikn e€€taot), ouvrBwg dev Siamiotdvetal Xohdpwon
¢ apBpwong Tov oxiov. O aTOX0G TNG XELPOLPYLKNG
Bepareiog oe vt TNV OpAS K efval 1) AVAKOUPLOT) ATTO TOV
TIOVO KoL 1 PEATION 1) ATTOKATAGTACT) TN KV TIKOTNTOG
(Pozzi 2008).

H nAwiaxn opdda amd 1 éwg 2 etdv ovvndoug
dev mpooKopiletal oTov KTNVIKTpo KAl avtd, dLOTL N
TepLapOpiKn) (vwon mov Snplovpyeital aTo LoXio Aoyw
NG aotdBelog TNG ApOPwONG, HELOVEL TN XOAAPOTNTA TNG
KaBoG KAl TOV TIOVO, |Le GUVETIELX TNV TIPOCsWPLVT) PeATi®ON
NG KAWVIKTG ELKOVAG, eV Oev £X0UV ekdnNAwbel akopa, oe
ONUOVTIKO PaBpo, oL ekPpuhioTikég e€epyaaieg Tng OA.

Kata kaipovg €xovv mpotabei didipopeg xelpovpyt-
KEG TEXVIKEG, TIOMEG ATTO TIG OTIOLEG £XOVV EYKATAAEL-
¢Oei, AOyw Un LKAVOTIONTIKOV KITOTEAETHATOG O Bd-
Bo¢ xpévou 1 Aoyw vYnAov TocooToL emtmAoK®v. Ot
XELPOUPYIKEG TEXVIKEG KATATAOCOOVTIAL O€ TPELG KATNYOpieg:
TIG TIPOANTITIKEG 1} TPOTIOTIONTIKEG TNG EEENENG TNG VOOOU,
TIG TIAPNYOPNTIKEG 1) AVAKOUVPLOTIKEG KOl TIG OWOTIKESG
(Fitzpatrick 2009).

Tpodnmtikés 1 TpomomonTikés TG e§EAENS THS voTov
TEYVLKES

Hpwn ovppuotddeo (juvenile pubic symphysiodesis — JPS)
TTpOKeLTOL VIO Lot ATTAT) KOL KTTOTENEGUATLKY) XELPOVPYLKT
TEXVIKN, 1) OTI0{X ePappOleTAL OE VEAPOUG AVATITUGCOLE-
VOUG OKOAOUG YL TNV TTpOANYM Tn¢ ekdnwong g Al kat
ovviotatal 01N OeppiKr KATAGTPOPT) KAL GCUVETIWG OTNV
TP®LUN oVYKAeLoN TNG NPKHG cVUPLONG. Me TNV Texvi-
KN auTh aANG&lel appotepoTAeLpa 1) KA(OT TNG 0poPrig
NG KOTUANG Kat avavetatl 1 KAALYN TG KePaAng Tov
Hnplaiov, fe GKOTO TNV AVTIHETWIILOT TNG XOAXAPOTNTHG
ToL LoXiov KaL TNV mpoAnyn g OA.

H mvehog Tov okOAOL avamTOOCETAL GUHHUETPLKA. MeTd
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Figure 3. Algorithm for
conservative treatment of hip
dysplasia.

joints, with the aim to prevent or reduce future
degenerative lesions. The second group usually
includes adult dogs, frequently over 2 years old,
with clinical signs caused by secondary degenerative
hip disease; during physical examination there is
usually no laxity observed in the hip joints. The
aim of surgical treatment in this group is pain relief
and improvement or restoration of limb function
(Pozzi 2008).

The age group of 1 to 2 years old usually are
not presented to a veterinarian and this is because
periarticular fibrosis forming around the hips due
to joint instability reduces laxity as well as pain,
and as a result there is a temporary improvement
of the animals clinically, whereas the degenerative
processes of OA have not yet developed to a clin-
ically significant degree.

Various surgical procedures have been suggested
at times, many of which have been abandoned,
due to unsatisfactory long-term results or due to
high complication rates. Surgical techniques are
classified under three categories: procedures that
prevent or limit disease progression, palliative or
relieving, and salvage procedures (Fitzpatrick 2009).

Procedures that prevent or limit disease
progression

Juvenile pubic symphysiodesis — JPS

This is a simple and effective surgical procedure,
which is performed on young growing dogs in order
to prevent the progression of HD and it consists of
thermal necrosis and therefore premature closure
of the growth plate of the pubic symphysis. With
this procedure, there is a bilateral alteration in the
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Eikova 4. Lxnuatikn avamapdotaon tng avamtuéng Tng muéhou, PETd Tn Beppikn vékpwon
TWV XovdpoBAaotwv ¢ NPIKAG oUUPUONG.

(KOKKIVEC TeEAEiEC: NPBIKA oUUPUON, UITAE BEAN: TUAKA avaoTOARG avamtuéng muéhou, mpdoiva
BEAN: TuApa avamTuéng muéhou, TopToKahi BEAN: E§w 0TPOPr KOTUANC).

Figure 4. Schematic representation of pelvic development after thermal necrosis of pubic

germinal chondrocytes.

(red dots: pubic symphysis, blue arrows: pelvic growth inhibition segment, green arrows:
pelvic growth segment, orange arrows: lateral rotation of the dorsal acetabular rims).

OHWG T XELPOLPYLKA TIPOKAAOVHEVN OepLIKT| VEKPWON

TV XovOpoPAacT®V TNG NPLKHG GOUPLONG, AVACTEANETAL

n avamntuén tou omnioBiov KA&dou Touv kol ootov. To

YeYovog autd, o€ GuVOLACHO (Le T1) GPUGLONOYLKT) AVATITUEN

TOUL paxlaiov THAHATOG TNG TTLEAOV, odnyel oe aTpodr

TIPOG Ta €€ TOU paylaiov xeiloug TG KOTOANG (EikOva 4).
Oepellwdn onpoaoia yo Ty emtuia g eméppaocng

éxeLn opBr) emloyn Twv KATAANA®V vToyn¢iwv, n omoia

yivetat pe Paon Ta TapakdTw KpLTipLa:

a. Hluxia Tov {&ov. H diayvwon tng Al mpémel va
yivetat otnv nAiio Tov 15-16 efdopadwv wote n JSP
va paypatoroLeital oe autr) Twv 16-18 efdopadwv tng
NAKIAG TOL GKOAOU. ZUVETIMG, 1) EVIEPWOT TV LOLOKTNTOVY
TV OKOAWV TTOU AVIKOUV OTLG GUAEG pe Tipodiabeon yla
AL yia to voéonpa Kal TNV eMEUPAoT auTH, TIPETEL Vi
YiveTal KAT& TNV TTPOOKOWLOT TOL {(HOV OTO LoTpPEio yia
TOUG TIPWTOUG EMLPOAATHOVG.

B. Khwvir e&éraoy. TlephapPdvet tny enokdmnon
TOL TPOTIOL PBAdiong Kal TpoXacrol Tov {HoL yia TNV
ektipnon g vrapéng xwAdtntag (oxeTkd oTmavio yla
{wa avtig TG nAKiag) Kat vTd yevikny avalctnoia
Soxkupr) Ortolani kat Tov LITOAOYIOUOS TNG YwViag avaTagng
tou vnte€apBpnpatog (AR) kat TG ywviag tpdrkAnong
vre€apOpripatog (AS).

Y. AkTwvoloyixy e€éraoy. Luviotatal atn Ay
AKTVOYPAPNUATOV TV oXiwv oe Siépopeg TTpoPoAEG,
OTWG:

i. Zuppetpikn kothloppaxtaic TPoPoAr) NG TVENOU (e
To omioBx &kpa oe EKTAON.

ii. Kothtoppaytaia tpoforr) tng muéhov pe dSuvapik
e€HONON TOV KEPAADV TV UNPLaiwV oTTO TIG KOTUAEG
(PennHIP).

ili. Paylatokothiakn poPoln Tov paxtlaiov xeilovg Tng
KoTOANG (DAR).

angle of the acetabular fossa, thereby increasing
coverage over the femoral heads, with the aim of the
management of hip laxity and the prevention of OA.

Growth of the canine pelvis is symmetrical.
However, after the surgically induced thermal
necrosis of germinal chondrocytes of the pubic
symphysis, the growth of the caudal segment of
the pubic bone is arrested. This fact, in combina-
tion with normal growth in the dorsal segment of
the pelvis, leads to lateral rotation of the dorsal
acetabular rims (Figure 4).

In order for the procedure to succeed, it is of
paramount importance to properly select the right
candidates, which is done based on the following
criteria:

a. Age of dogs. Diagnosis of HD should be es-
tablished at the age of 15-16 weeks, so that JSP can
be performed when the dogs are 16-18 weeks old.
Therefore, the owners of dogs of breeds predisposed
to HD should be performed about the disorder and
this procedure, when the dog is admitted to the
practice for the first vaccinations.

b. Physical examination. This includes visual
gait assessment of the dog at both walk and trot in
order to detect lameness (relatively uncommon for
dogs this age) and the Ortolani test under anaes-
thesia, and by calculating the angle of reduction of
subluxation (AR) and the angle of subluxation (AS).

c. Radiographic examination. It is recommend-
ed to obtain radiographs of the hip joints in several
projections, including:

i. Symmetric ventrodorsal projection of the pelvis
with hind limbs extended.
ii. Ventrodorsal projection of the pelvis with
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Mivakag 2. Ektipnon tou Baduov Bapitntag tng Sucmhaciag Tov to)iou yia Tnv epappoyn NPIKAG CUHPUCIO8Eong

(Vezzoni 2007).

Babpog Baputnrag AR AS DI DARA O£0n KEVTPOU KEQGAAWV pnplaiov
a Mikpog 15°-25° 0°-5° 04-06 7°-10° E€wtepika tou PXK 1T mm
B Meoaiog 26°%-35° 6°-10° 061-0,75 7°-12° E€wtepika tou PXK 2 mm
Y Meydhog 36°-45° 11°-15° 0,76-09 10°-12° E€wtepikd Tou PXK 2-3 mm

AR: angle of reduction (ywvia avdtaéne umeapBpripatoc)

AS: angle of subluxation (ywvia ume§apBprpatoc)

DI: distraction index (¢iktng e§wBnong)

DARA: dorsal acetabular rim angle (ywvia paytaiou xeihoug KotoAng)
PXK: paytaio yeihog kotiAng

NMivakag 3. Mpdyvwon tnG NPRIKNG GUHPUOI6SE0N G avaloya HE TIG TIPOEYXEIPNTIKEG HETPOELG (Vezzoni 2007).

Mpdyvwon Ortolani AR AS KKM DI DARA
E€aipetikn OeTikd 15°-25° 0°-5° E€wtepikd Tou PXK < 1 mm 04-06 7°-10°
KahA éwg emeuAaKTIK OeTIKO 26°-35° 6°-10° E€wtepikd Tou PXK 1-2 mm 061-0,75 11°-12°
Kakn OeTIKd 36°-45° 11°-15° E€wtepikd Tou PXK > 2 mm >0,75 > 12°

AR: angle of reduction (ywvia avdta¢ne umeapBpripatoc)

AS: angle of subluxation (ywvia une§apBprpatoc)

DI: distraction index (¢iktng e€wBnang)

DARA: dorsal acetabular rim angle (ywvia paytaiou xefhoug kotoAng)
PXK: paytaio yeihog kotiAng

KKM: kévtpo kepalnc pnplaiou

Me v pwTn vrohoyileTal n anéGTACT TOU KEVTPOU
NG KePoANG TOL pnplaiov amd To paxtaio xeilog Tng
KOTUANG, ev 1 pétpnon tng yoviag Norberg, n omnoia
XPNOLOTIOLE(TAL CUXVOTATO 0T EVAALKA (X, EXELENAKLOT
Sayvootikn aia. Me tn 8evtepn vtoloyiletat o Seiktng
e€nOnong (DI) kat pe tnv tpitn extipdrot n kAion tov
paxtoiov xethoug NG KOTOANG. AT TIG TTPOPOAEC AUTEG,
1 Sevtepn éxel 1) peyahTEpPN Sy Vo TiK ala ylor Tnv
epappoyn tng JPS. X1n ovvéxela Kat pe Pdon avtd Ta
oTolyelo, eKTIHATAL O PaBHOC GOPopOTNTAG TOV VOOT|HATOG
Kat 1o mbavd amotéleopa NG EMEUPACNG COUPOVA [LE
Toug ITivakeg 2 kat 3, avtioTolyo.

Texvikn (cOpdwva pe Tn Sk oG TpoTonoinon yla
EUKONOTEPN ePapHOYT OTNV KAWVIKY TIp&En). Me To {wo oe
UTITLO KOTAKALOT), EKTEAEITAL TOUT TOL SEPUATOG HUIKOUG
3-5 cm kothtakd g NPKAG obpPLong Kat oto omicOio
TUAHo TNG Koakig xopag. Metd tov Staxwplopd Tov
uToddpLov LoTOU, Slevepyeital HiKpNG éKTaong omioBia
AamoapoTopr) yla TV eloaywyr) EVALVOL YAwoCOTETTpOU
OTNV TVENIKT) KONOTNTA Kot OTn poylotior empaveto TG
nPikr¢ ovpPLoNG, oL Bar XpOLUEDTEL TNV TTPOCTAT(N
Twv evdomuehikwv opydvwy améd tn diabeppio. Yotepa
aTTO HIKPTG EKTAOTG AVOY®WOT TOV LUV oTTO TNV KOALXKT)
emipavela TnG NPIKAg cLUPLONG, TTOL AVTIoTOLKEL 0TO '/,
¢wg >/, Tou Ipdabiov T paTog TNG NRoioxIaKNG cOUPLONG
Kal aroteleitat and xovopvo 10T, TTpaypaTomoLe{tal
KauTnplaopdg TG pe T xpron povorohikrg Stabeppiog
pubpiopévng oe toxv 40-50 Watt. To nAektpoSio Tng Otor-
Beppiog etodyetat oe ONo To TAX0G TNG cVHPLONC (HéXPL
TO YAWOOOTIEOTPO) Kal oe SLadoxIK& onpeia ava 2 mm.
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dynamic forces placed on the femoral heads to

drive them from the acetabulae (PennHIP view).
ili. Dorsoventral projection of the dorsal acetabular

rims (DAR).

With the first projection, the distance is
measured between the centre of the femoral head
and the dorsal acetabular rim, whereas measuring
the Norberg angle, which is more often used in adult
dogs, has minimal diagnostic value. With the second
projection the distraction index (DI) is calculated
and with the third the position of the dorsal ace-
tabular rim is assessed. Out of these projections, it
is the second that is of highest diagnostic value in
order to perform JPS. Then, based on these meas-
urements, the degree of severity of the dysplasia is
estimated and the potential result of the procedure
can be evaluated according to the Tables 2 and 3,
respectively.

Surgical technique (according to our modifica-
tions for easier application in the clinical setting).
With the animal in dorsal recumbency, a ventral
midline incision extending 3-5 cm is made over
the pubic symphysis, at the caudal aspect of the
abdomen. The subcutaneous and fascial tissues
are dissected, and a small caudal laparotomy is
performed in order to introduce a wooden spatula
in the pelvic cavity and the dorsal aspect of the
pubic symphysis, which will protect soft tissue
structures in the pelvis from the electrocautery.
A small elevation of the muscles from the ventral
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Table 2. Estimating the degree of severity of hip dysplasia in order to perform juvenile pubic symphysiodesis

(Vezzoni 2007).

Degree of severity AR AS DI DARA Centre of the femoral head
a Minor 15°-25° 0°%-5° 04-06 7°-10° Over DAR laterally 1 mm
b Intermediate 26°-35° 6°-10° 0.61-0.75 7°-12° Over DAR laterally 2 mm
C Major 36°-45° 11°-15° 0.76-09 10°-12° Over DAR laterally 2-3 mm

AR: angle of reduction of subluxation
AS: angle of subluxation

DI: distraction index

DARA: dorsal acetabular rim angle
DAR: dorsal acetabular rim

Table 3. Prognosis of juvenile pubic symphysiodesis according to preoperative measurements (Vezzoni 2007).

Prognosis Ortolani AR AS CFH DI DARA
Excellent Positive 15°-25° 0°-5° Over DAR laterally < T mm 04-06 7°-10°
Good to guarded Positive 26°-35° 6°-10° Over DAR laterally 1-2 mm 061-0.75 11°-12°
Poor Positive 36°-45° 11°-15° Over DAR laterally > 2 mm >0.75 >12°

AR: angle of reduction

AS: angle of subluxation

DI: distraction index

DARA: dorsal acetabular rim angle
DAR: dorsal acetabular rim

(CFH: centre of the femoral head

KabBe onpelo tng kavtnpraletat yoo 10 sec matovtog
1o KoupTtl TNG NAekTpomnéiong (coagulation) (Ewova 5).
[ TNV aItopuyT) €YKAOUATOG OTO ONHEIO eTAPNIG TNG
yeiwong tng StaBepyiag pe To déppa Tng 06¢dpvo¢ Tou {wou,
1 Yelwon TIPETeL V& KAAUTITETAL {e HeYAAN TTOOOTNTA
YéAnG. H o0ykAeton tou xelpoupytkod Tpadpatog yivetat
KOt Tor yvooTd. MeteyyelpnTikég entmAokég ouviBng
dev SlamotovovTal eKTdG [0WwG aItd KAToLo TapoLaio
owdfparog otnv meploxn. To amotéAecpa tng eméppaong
eNéyyxeTat aKTvoloyLkd otepa ad 12-14 prjveg.
Extipéron 61in JPS, petd oo evdeheyn mpoeyxelpn Tk
eKTI{NON Kt (LEC0r 0 GLYKEKPLHEVAL OpLa, eVl Lo XGOS
KO OTOTEAEOUOATIKI XELPOUPYLKT) TEXVIKT) YL TNV TTPOANY
¢ exdniwong g AL H JPS, epdoov xpetaotei, Sev
aTtoKkAeiel T LEANOVTIKT) AN TIpOoDETWV HETPWV YL TNV
avtipetwmon g Al (Manley et al. 2007, Vezzoni 2007).

T pumAn uehikn) ooteotour (triple pelvic osteotomy - TPO)
H TPO eivau puior TeXVIKG Qo tnTIKe eépPoon Ko 0Komdg
NG eivon va e€aleiyet To vte€dpBpnpa Tou Loxiov TPty aTtd
NV epPavIon SeVTEPOYEVAOV EKPUALTTIKGOV OANOLOTEWY.
AvTo emITUYXAVETAL [ TNV TIEPIOTPOPT TNG KOTUANG O€
Béomn mou var TTpoadEpel TIAT p1) KAALYN OTNV KEPAAT TOV
Hnptaiov, wote va avéndel To epPado Twv apbpodevwy
ETILPAVELDY TOV LOXIOU Kot 0t SUVAHELG TIOU AvITTUOCOVTAL
KATA TN pdon TNG pOPTIONG TOL AKPOL VO KATAVEUOVTAL
opald og OAnN TV apBpikn empdaveta TnG KoTVOANG. To
yeyovdg auto av€dvel T otabepdtnTa TG dpbpwong
Kot tpohapBavet T Snpovpyior OA.

H emhoy tov voyndiov Paciletat, 6Twg Kot 0Tnv

surface of the pubic symphysis is applied, corre-
sponding to '/, up to */, of the cranial segment of
the pubic symphysis which is comprised of cartilage,
and thermal necrosis is applied to the symphyseal
cartilage by monopolar electrocautery, pre-set at
40-50 Watt. The electrocautery electrode is inserted
into the full thickness of the symphysis (up to the
spatula) in consecutive intervals every 2 mm. Every
entry point is cauterised for 10 sec by pressing the
electrocautery button in coagulation mode (Fig-
ure 5). In order to prevent a thermal burn on the
point of contact of the electrocautery grounding
plate with the skin of the lumbar area, the ground-
ing plate should be covered with a large amount
of gel. Incision is closed routinely. Postoperative
complications are not usually noted, except for the
development of oedema on the surgical site. The
effect of the procedure is evaluated radiographically
12-14 months later.

It is considered that JPS, after extensive preop-
erative assessment and within certain limitations,
is a safe and effective surgical procedure in order
to prevent HD. When JPS is required, it does not
exclude any further steps of HD management (Man-
ley et al. 2007, Vezzoni 2007).

Triple pelvic osteotomy - TPO

TPO is a technically demanding procedure in-
tended to eliminate hip subluxation prior to the
development of secondary degenerative lesions.
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Ewkdva 5. Kautnplaopdg tng nPIkng oupeuaong (mpoowmikd apyeio ouyypagéa AK).

Figure 5. Cauterization of the pubic symphysis (personal file of the author AK).

TIPONYOUEVT TEXVIKT, TNV NALKIA TOU {®OV, TA KAVIKA

EVPAHATA KAl OTNV aKTWoAOYIKN e€éTaon. KatdAna

Ylor TNV TpAYRATOTI0iNoN TG eméppacng eivat veapa {ma

nAiog 5-12 pnvev, Ta omoia taoxouy artd Al e kaBohov

1 EAAXLOTA AKTIVOAOYLKE EVPHAHATO EKPUALIOTIKHG VOGOU

KOl OXETIKA& EMAPKT KAALYN TNG KEGAATG TOL Hnplaiov

a6 TNV KOTOAN. O aKkTvoAoYIKAG ENeyyog ephapPavel

™ ANYn aKTvVoYpaPnpdTey Tov Woxinv ot Stddpopeg

TIpoPorég, OTwG:

a) ZUpHeTpPIKT) Kohtoppaxtaia TTPooAT) TG TUENOU (e Ta
omioBia dkpa o €KTAON, YL TOV ENey X0 TG Tapovaiag
EKPUAIOTIKOV ANOLOCEWV KAL TN HETPNOT) TG Ywviag
Norberg xat

B) Paxtatokothiakr) pooAr) Tou paylaiov xeiloug Tng
kotUANG (DAR), yla tn pétpnon g Khiong tou.
OLTIEG TV HETPOVHEV®V YWVIWV L€ PAOT) TIG OTTO{EG

ev8eikvutal n epappoyr g TPO eival y ) ywvia

avata&ng vre€apOprpartog (AR) 20°- 40°, ylo T yovia
niporAnong vre€apBprparog (AS) 10°-30° ka yior Tr yovia

DAR 8°-20°. H ywvia Norberg éxet Kuping TpoyvwoTiko

XAPOKTHPOL KO GUYKEKPLHEVOL OG0 HEYOADTEPT lvart, TOGO

KaAUTEP €lva 1) HETEYXELPNTIKT) EKPaon.

Texvikn [katd Slocum & Slocum (1998), ehadppd tpo-
mortotnpévn and toug ovyypadeic]. Ztnv TPO yivetal

XELPOLPYIKN TTPOCTIENACT) TNG TTVENOVL O Tpia OHdTTAELPL

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog2 « 2021

This is accomplished by rotating the acetabulae at
an angle which offers full coverage over the femoral
head, in order to increase the area of the articulating
surfaces of the hip joint and to distribute the forces
applied to the hind limbs during the load bearing
phase evenly to the entire articulating surface of
the acetabulum. This increases joint stability and
prevents the manifestation of OA.

The selection of candidates is based on age,
clinical signs and radiographic evaluation, just like in
the previous procedure. Appropriate candidates in
order to perform the procedure are young dogs 5-12
months of age, which are affected by HD without
any or minimal radiographic findings of degen-
erative disease and relatively sufficient coverage
of the femoral head by the acetabulum. During
radiological evaluation, radiographs are obtained
in various projections, such as:

a) Symmetric ventrodorsal projection of the pelvis
with hind limbs extended, in order to search for
degenerative lesions and measure the Norberg
angle, and

b) Dorsoventral projection of the dorsal acetabular
rim (DAR), in order to measure its slope.
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Ewkdva 6. Ixnpatikn mapdotacn twv topwv otny Tpumhr Muehikry Ooteotopn Kat n €§w
oTPOPN TNE KOTUANG (MopToKaAi BEANOC).

Figure 6. Schematic representation of incisions in the Triple Pelvic Osteotomy and the lateral
rotation of the dorsal acetabular rim (orange arrow).

onpelo Kot 1 TEPLOTPOPT) TNG KOTOANG oTn véa Béon
TNG TIPOY LA TOTIOLEITAL VOTEPX ATTO HEPLKI) OOTEKTOUN)
TOU NPIKOD 00TOV, OGTEOTOWT TOU LOXIAKOD 00TOV Katt
ooteoTopn Tou Aayoviov ootol (Eikdva 6).

H eméppaon Eexivd pe tnv ootektopn ToL NPIKov
ootol. To clototyo omicBio dKkpo cuykpateital oe
ATTOYWYT) KOl EKTEAEITAL TOT TOL SEPUATOG UKOVG 5-6
cm, aKpIP®E &V aItd To NPLKS 00To, KABeTN PO TOV
eMpnKn &€ova Tou {Wov Kal avipesa 0TOV KTeviTn Kal
Tov loxvo pu. O krevitng Staxwpiletal and toug Yopw
1oToUG Kot SlaTépveTal n €KPuor) Tov artd To NPLKG 00TO,
OOTE VA Yivel eldpavig 1 Kohtakr poipa Tov ooTob. Me
BonBeta maAivdpopou TTpLovion i} 0GTEOTOHOL Kot GPUPLOD,
adatpeitat THRH TOL NPIKOL 00TOL prKoLS 1-2 cm, TO
omoio Siaxtnpeitat KatdAAnAa woTe va xpnotporolnBei
G HOOXELHA KATH TNV 00TE0aUVBEDT) TOL Aayoviov, oTn
ouvéxela tng emépPoong. Amatteital Leyahn tpocoxn yia
VO ITOTPATIEL 1) KAKWOT) TV AYYEIWY KAL TOV VEDP®V TNG
nieploxn¢ Kat eldikd Tov Bupoetdovg vevpou, To ormoio
diepxetal keparikd Tov Bupoedoug TprpaTog. Yotepa
arto TN oLPPAPH TOL XELPOLPYLKOV TPAVHATOC AKOAOLDE]
n Sevtepn pdon g emépPocng, SnAadr n 0GTEOTONN TOV
Loxlorkol 0oTOU.

H toun tov &éppatog yivetat akpipog mave and 1o
Loxtakd dykwpa Kot K&Oeta mpog autod, oe HKogG 5-6 cm.
211 ouvéxela armoKoANGTAL 0 €é0w Bupoeldng pHug arod
T paxlaia empavela Tou LoXLaKoL 06ToV, KaBwG Kat ot
NHIHeUPPavaSNE KAl TETPAYWVOG HUES OITO TNV KOLALOKT
ETLPAVELL TOU Kot arToKaAUTITETAL TO Bupoeldég TprpaL
Me 1 xprjon makivépopov mploviot 1) ooteotdpov Gigli
EKTENEITOL OOTEOTOT OTO LOXLAKO OOTO TTAPAAANAQ TTPOG
Tov empikn &€ova Tov {wov. Exatépwlev avtrg kat oe
anméoTacn 5 mm artd To LOXIXKO YKo, StavoiyovTal
dvo omég 0To LoXLaKkd 00TO Kat TomoBeTeiTon HETAAAIKO

The values of the measured angles based on
which performing TPO is indicated should be for
the angle of reduction of subluxation (AR) equal to
20°- 40°, for the angle of subluxation (AS) equal to
10°-30° and for the DAR angle equal to 8°-20°. The
Norberg angle mainly has prognostic value and in
particular, the wider it is the better the postoperative
outcome will be.

Procedure [according to Slocum & Slocum
(1998), minimally modified by the authors]. In TPO
the surgical approach of the pelvis is through three
unilateral sites and rotation of the acetabulum to its
new position is performed after partial osteotomy
of the pubis, the ischium and the ilium (Figure 6).

The procedure begins with pubic osteotomy.
The corresponding hind limb is abducted and an
incision is made through the skin, 5-6 cm in length,
right over the pubis, vertical to the longitudinal
axis of the dog and between the pectineus and
gracilis muscle. The pectineus is isolated from the
surrounding tissues and its insertion in the pubis
is resected, in order to reveal the ventral aspect of
the bone. With the aid of an oscillating saw or an
osteotome and hammer, part of the pubis 1-2 cm in
length is removed, which is properly preserved so
that it can be used as a bone graft during iliac fixa-
tion, in the next stage of the procedure. Great care
is demanded in order to prevent damaging of the
blood vessels and nerves of the area and especially
the obturator nerve, which passes dorsally through
the obturator foramen. Closure of the surgical site
is followed by the second stage of the procedure,
i.e., pubic osteotomy.

The skin incision is made exactly over the ischial
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Eikova 7. Ixnuatikri mapdoTacn 00TEOTOUNG AAyoviou (KOKKIVN

Eikdva 8. MetaAhikr maka TPO (30°, R).

ypappn), KAOeTn 0Tn ypaupn n omoia @épetat amod Ty dvw
EMPAVELQ TOU LOXIAKOU OYKWHATOG TIPOG TO OPLO TOU KATW TPITOU
™G Aaydviag akpoho@iag (Lavpn SIOKEKOUUEVN YPAUUR).

Figure 8. Metal plate TPO (30°, R).

Figure 7. Schematic of a pelvic osteotomy (red line),
perpendicular to the line drawn from the upper surface of the
ischiatic tuber to the border of the lower third of the iliac crest
(black dashed line).

pappa, To 0110{0 dpwG Sev OPIYYETAL EVER TO XELPOUPYLKO
TPAVHO TTXPUHEVEL AVOLKTO HEXPL TNV ONOKANpWOT) TNG
EMOEVNG P&oNG TNG emépPaong.

Yotepa and é€w mpoaTéNacr Tov Aayoviov 06ToU Kat
TNV AITOKOANNOT) TV YAOUTIOWY HUGV ATTO TO COHA KAl
v K&tw- tpdobia poipa TG TTépuyag Tov Aayoviou, pe
™ BoriBeta Ttk ivpopou TIPLOVIOD EKTENEITAL OOTEOTONN
TOL Aayov{ou OToV auxéva Tov, akpLpag TTiocw ard v
teporaydvia &pBpwar). H ooteotopr| mpéret va eivat kaBetn
oto ofelaio emimedo kat T ypappr, n orola pepetart oo
TNV AV ETLGAVELQ TOV LOXLOXKOV OYKDHATOG TTPOG TO OpLo
TOU KATw TP{ToL TNG Aayoviag akporodiog (Ewkova 7). Me
QUTOV TOV TPOTIO, TO THNHA TG TTVEAOL TIOV TIEPLEXEL TNV
KOTUAN elevBepmvetal Kat pe r PorBeta ooteorafidwy
nieplotpédetal oTn véa B¢on Touv Kat otabeporoteital
pe eldikd oxediaopévn TAdKa ooteocvBeong, n omoia
tomoBeteital 6to oo Tov Aayoviov (Ewova 8). H ywvia
TIEPLOTPOPNG TNG KOTUANG e€aptdTat ammd tov Pabpd tov
urte€apBpnparog kat vrtohoyiletal amd tov péso dpo tng
AR ot g AS. ZuviBwg, avtr eivat 5° - 10° pikpotepn
an6 v AR. Ta tedevtaio xpovia vmtapxet n Téon ot
TIAGKEG TIOL XPT)OLHOTIOLOVVTOL VoL U1V TIEPLOTPEPOLY TNV
KOTUAN TEpLocdTEPO atd 20°-30°, SidTt éxet amodeiyOel
OTL 1 peyalUtepn Teplotpodr] Sev Tpocpépel vplTEPN
KEAUYN TG KEPAANG TOL pnplaiov, eve avtiBeta meptopilel
TO €0POG TNG ATTAYWYTG TOV &KPOUL. XTN CLVEXELQ,
GUPPATITETAL 1] XELPOUPYLKI) TOHI TOL Aayoviou KaTd
OTPOHATA, odpiyyeTal To cUppa 1oL eixe Tipo-Ttormobetn el
OTO LOXLOKO 00TO KL CUPPATITETAL 1] TOWT) OTNV TEPLOXT
TOU LoXlaKoL oyKopatog (Ewdva 9).

H peteyyxetpnuikn aywyrn nephapBavel eploptopd g
KWNTIKAG SpaoTnplotnTag Tou OKOAOL Yo 10 nuépeg Kat
O CLVEXELA ENeYXOHEVN doKnon (TTep{maTog fe KOVTo
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tuberosity and vertical to its axis, 5-6 cm in length.
Then the obturator internus muscle is detached
from the dorsal aspect of the ischium, as well as
the semimembranosus and the quadratus femoris
muscles from the ventral aspect and the obturator
foramen is revealed. With the aid of an oscillating
saw or a Gigli osteotome, osteotomy of the ischium
is performed parallel to the longitudinal axis of
the animal. To each side of the osteotomy and at 5
mm distance from the ischial tuberosity, two holes
are drilled into the ischium and metallic sutures
are inserted, which are not tightened, whereas the
surgical site is not closed until the completion of
the next part of the procedure.

With a lateral approach of the ilium and the
resection of gluteus muscles from the body of the
ilium and the ventral-rostral segment of the gluteal
surface of the ilium, with an oscillating saw, iliac
osteotomy is performed at the neck, directly behind
the sacroiliac joint. Osteotomy should be perpendic-
ular to the sagittal plane and the line, which passes
through the dorsal segment of the ischial tuberosity
is directed toward the edge of the bottom third of
the iliac crest (Figure 7). With this method, the
section of the pelvis which includes the acetabulum
is exposed and with the aid of bone holding for-
ceps, it is rotated to the new position and fixed in
place with a specially designed osteosynthesis plate,
which is placed on the body of the ilium (Figure
8). The rotation angle of the acetabulum depends
on the severity of subluxation and is calculated by
the average of the AR and AS. Usually, this equals



Ewkdva 9. Aktivohoyikd anotéAeopa TPO (mpoowiko apxeio AK).

Treatment of canine hip dysplasia

Eikéva 10. Metalikn maka DPO (25¢, L).

Figure 9. TPO post-op x-ray (personal file of the author AK).

Figure 10. Metal plate DPO (25°, L).

Aovpi) yia 6 efdopades. Emumhokég mov Oa pitopovoay va
untapEouy etvat 1) xohdpwon Twv LAIKGV 00TeoahvVBeoNG Kal
1 KAKWOT) TOU LoXLaKOD Kol Tow Bupoetdoig vevpou (Slocum
B & Slocum TD 1998). Xe mep{ntwon appotepOmAELPNG
VOGOU, TO ETEPOTTAELPO GKPO UTTOpEL Vot XelpovpynOei 4-6
epdopddeg petd To TPWTO.

Ta televtaia xpévia éxet mpotabei pia mopaday
¢ TPO, n Surhr) muekikr) ooteotopr) (double pelvic
osteotomy - DPO), n omoia éxet T iSieg evdeilelg pe Tnv
TPO. H dwadopd tnG ovviotatal 6Tnv TapdAnyn tov
Sevtépou oTadiov TG XeLPoLPYLKNG emépPaonc, Sniadr
TNG OOTEOTOIG TOV LOXLXKOD 00TOV Kot OTNV LITOXPEWTLKT)
xprion mhakag pe acpaiilopevoug koxhieg (Etcova 10).
‘Etol pelwvetal o Xpovog TNnG XeLpOUPYLKNG eMEUPAONG
Kat emiPapveral AyodTepo 10 {00, eV 1) HETEYXELPNTIKT
¢aon e€eliooetal oparotepa. Zuvibwg epapudletal oe
{oa nhikiag 5-8 unvaov, Sdtt Ta 0oTd TNG TTLVENOUL Elval
o evmhaota (Vezzoni et al. 2010).

AMNAEG XELPOUVPYIKEG TEXVIKEG

Z1nVv Katnyopla TwV TPOANTITIKGV XELPOVPYLKMY TEXVIKOV
avrKoUV Kot 1 SITPOXAVTH Ll 00 TEOTOT TOL Hrjplatiou,
1 EMUAKLVOT) TOL ALXEVA TNG KEGAANG TOL Hnplaiov Kal
n apBpomhaoTiki Tov paxlaiov XefAovg TnG KOTUANC.
Ot TexvIKéG auTEG €xoLy XpnotportownBei oto TopeAbov,
oA\ TTAéOV XpnotpoTolobvTatL oTtdvia, Kabag oe Pdbog
XPOVOL T AITOTENECHATE TOUG Kp{ONKaY ) IKAVOTTOLNTIKA
(Anderson 2010).

TapyyopnTiKéS 1 aVaAKOVPLOTLKESG TEXVIKES

OLTeXVIKES AUTEG EPAPUOLOVTAL OTAV GUVTPEXOUV GUYKE-
KPLUEVOLAOYOL, OTIWG OLKOVOLKOL Kat Staxelptotikol (Tr.x.
ENeyn xpdvou Tou ISLOKTH TN, aSLVapio HETEYXELPNTIKNAG
utooTpLEng Tou {wov). Xe k&Be TepinTwon, o IBLOKTATNG

5°-10° less than the AR. In recent years, there is a
preference for selected plates to avoid rotating the
acetabulum more than 20°-30°, because it has been
proven that increased rotation does not offer more
extensive coverage of the femoral head, whereas
it limits the range of limb abduction. Afterward,
there is layered closure of the ilium surgical site,
tightening of the wire that was placed previously
through the ilium and the incision at the level of
the ischial tuberosity is sutured (Figure 9).

Postsurgical care includes limiting the dog’s
physical activity for 10 days and then controlled
exercise (walk on a short leash) for 6 weeks. Potential
complications include loosening of the osteosynthe-
sis and damage to the sciatic and obturator nerve
(Slocum B & Slocum TD 1998). In cases of bilateral
disease, the contralateral limb can undergo surgery
in 4-6 weeks after the first.

In recent years, a modification of TPO has been
suggested, the double pelvic osteotomy - DPO,
which has the same indications as TPO. The dif-
ference between the two is that the second stage
of the procedure is omitted, i.e., the osteotomy of
the ischium, and the mandatory use of a bone plate
with locking bone screws (Figure 10). Therefore,
the overall procedure time is reduced and with a
less negative impact on the animal, with a smoother
post-surgical recovery phase. It is usually performed
on dogs 5-8 months old, because the pelvic bones
are more pliable (Vezzoni et al. 2010).

Other surgical procedures

The category of prophylactic surgical procedures
includes femoral trochanteric osteotomy, femo-
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Ewkdva 11. Zxnuatikn mapdotaon tng HETapopdg Tng loxVog Tou
KTevitn puog dlapéoou Tou pnplaiou oTo Loyio.

Figure 11. Schematic representation of the transfer of power of the
pectineus muscle through the femur to the hip.

ToU {®ov TIpETeL va evipepwOel OTL e TIG TEXVIKEG AUTEG
N BeAtiwon g KAVIKNG elkOvag Tou {wou ouvrBwg eival
TIPOCWPLVT).

MugKTOUR TOU KTEVITH MUOG

H Texvikn avt aItookoTel oTnv avakoLpLon amd Tov
TIOVO TIOL TTPOKAAEITAL, OTAV aTtd T GVOTIAGOT) TOU KTEV(TN
HLOG (TTPOCAYWYOG), 1) LOXVG TOU HETAPEPETAL SLAPETOU
TOU pnplaiov oTo toxio Kat wOel TNV Kepakn} TOL pnpLaiov
TIPOG Tot £€w Kot palaicr, pe TeEAKO armodékTn g Svvaung
auTtng To paxtaio xeihog tng kotOANG (Etkova 11). Me tnv
TAVOT TNG AELTOVPYIAG TOU KTEVITN HLOG TTOU EMEPKETAL
0VoTEPA ATTO TN eMEUPOT) AUTH, N KEPAAT TOL pnplaiov
edpdletal fabitepa oty KoTtOAN. Etot avEdvetat to epfado
ETMAPTNC TOV APOPIK®V ETLPAVELDY TOV LOXIOV, YEYOVOG TIOU
ouvTeAel OTNV OHOAOTEPT) KATOVOUN TV SUVAHE®DV TTOU
aockovvTal otn apbpwon. Qotdoo, emeldn n dpbpwon Tov
oxiov e€axolovBel va eivar aotadng, n e€EMEN g OA dev
avayattifetat Kat og SLapopo Xpdvo o TIOVOG EMIOTPEPEL.
Zuvenag, Ta mibavd OeTikd amoTe éoHaTA TNG ETEHPAOTG
KpivovTot TapodIKd, YeYovogs IOV KAVEL TT) LUEKTOT TOU
KTEVITI HLOG VXX EXEL TIEPLOPLOEVT) OEIX OTNV OV TILETWTILON
™ AL

Texvikr). H mpoomnélaon g eivat n idix pe avt g
paTNG Ppdong g TPO Kkat akolovBei n puekTopr Tov
KTeviTn pudg, 1 ool TPOTIHATAL OE OXEDT) HE TN HLUOTOMT,
TNV TEVOVTOTOUN 1) TNV TEVOVTEKTOWT TOU IOV €TTIONG
nieptypagovral (Wallace 1971).

AnoveOpwon TG KOTVANG
H texvikr) autr) mephapfdvel TNV adaipeon ToL TIEPLOCTEOL

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog2 « 2021

ral neck lengthening and dorsal acetabular rim
arthroplasty. These techniques have been used
in the past, however nowadays they are rarely
performed, considering that on a long-term basis
their results were deemed to be unsatisfactory
(Anderson 2010).

Palliative relief or salvage procedures

These procedures are performed when particular
reasons apply, either financial or of management
(e.g., lack of free time on the owner’s side, inability
for post-surgical care and support). Whatever the
case may be, the owner must be informed about
the fact that with these procedures any improve-
ment in clinical signs is usually temporary.

Pectineal myectomy

This technique aims in relieving pain caused from
the contraction of the pectineus muscle, the forces
of which are relayed to the hip through the fem-
oral bone and drive the femoral head laterally
and dorsally, and finally these forces are applied
to the dorsal acetabular rim (Figure 11). When
the pectineus muscle function ceases due to this
procedure, the femoral head settles deeper into
the acetabulum. Therefore, the contact surface of
the articular surfaces of the hip joint is increased,
a fact which contributes to the smoother distri-
bution of forces exerted on the joint. However,
because instability remains in the hip joints, the
progress of OA is not hindered and pain returns




Eikdva 12. Ztnv amovelpwon TnG KOTUANG N apaipean Tou MEPLOOTEOU
TOU paxlaiov xeihoug TNG KOTUANG yiveTal KAtd MKog TNG KOKKIVNG Kal
TNE TIPACIVNG YPOHUAG.

TOou paxlaiov xeilovg NG KOTVANG, pe ™ Ponbela
Kkoxhapiov andeong (Ewodva 12). Kataotpépoviag Tig
atoOnTIKES VeupLKES ammoAri€elg Tov Tpdadiov yrovTiaiov
KoL TOU LOXLAKOD VEUPOU, ETIITUYXAVETAL AHEDT) PHEPLKT T)
TANPNG avorynaoia TnG KOTOANG, avaKoO(LoT aTtd TOV
TIOVO Kot Peltinon NG KAVIKAG elkovag Tou (wov. Ta
QITOTEAECHOTO TNG EMEUPOONG, OV KAL EVIVTIWOLAKA, €ivat
TIG TIEPLooOTEPES PopEG TTapodika Kat ampdPhenta (Kinzel
et al. 2002).

Xe aUPOTEPES TIG TTAPATIAV® TEXVIKES, EHPOCOV
amoatteitat, n enépPaon yiveral tavtoxpova Kot ot dVo
oxia. H peteyyxetpntiki aywyrn tovg Sev Sladpépel amo
aUTA HLOG ATTATG XELPOUPYLKNG ETTEUPAONG.

2WOTIKEG TEXVIKES

Ye auTég TIG TEXVIKEG B KaTapUyeL 0 Xelpoupydg, OTay
Ta gVpAHATA aTtO TN SLayvwoTikr Slepelivnon Tov
{wov amoxAeiovy v TOAVOTNTA €TLITLXOVG £KPaoNg
TV TIPOANTITIK®V XELPOUPYLIKDV TEXVIKAOV, OTAV TA
QITOTEAEOUATA TWV TIXPIYOPNTIKMV XELPOUPYLKMV TEXVIKOV
Oev elvalL LKOVOTIOLNTIKA Kot OTV 1) oUVTNPNTIKY Staxeiplon
éxeLamoTuyeL 1) OeVv elVaL TILX PAPHOCLHN. TNV KaTnyopia
auTH TTEPINAHPAEVOVTAL 1] EKTOUN TNG KEPAANG KL TOV
avxéva Tou Unplaiov Kat 1 oAk apBpomAaoTiky Tov

toxiov.

Extour tTng KEGaAng K&L TOU aUYEVX TOU
unpwxiov (femoral head ostectomy - FHO)

Me TnVv TEXVIKN auTh KaTapyeital n enadn avapeox
OTIG TTAoX0VOEG apOpLKeG eTpdveleg TOV LOXIOL Kal
dnprovpyeital pia veodpBpwon. Ta {wa avakovilovtal
amo ToV TTOVO, A& To 0pOg TNG Kivong Tou toxiov
nieplopiletat, ot pveG NG TEPLOXNG ATPOPOLY KAl [l
erappd XOAOTNTA eVEEXOHEVWG VA TP LEiVEL
KatérAnhot voyndrot yia FHO eivar evihika {oa, pe
KAWVIKE cupntopata OA kot cwpatikd Bapog éwg 25 kg,

Hellenic Journal of Companion Animal Medicine «
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Figure 12. In acetabular denervation, the periosteum of the dorsal
acetabular rim is removed along the red and green line.

after varying time intervals. Therefore, any positive
results of the procedure are considered to be tem-
porary, and due to this fact pectineal myectomy is

of little value in managing HD.

Procedure. The surgical approach is the same as
that of the first stage of TPO, followed by myectomy
of the pectineus muscle, which is preferred over
myotomy, tenontotomy or tenontectomy which

have also been described (Wallace 1971).

Denervation of the acetabulum

This procedure includes removal of the periosteum
of the dorsal acetabular rim (Figure 12). By destroy-
ing the sensory nerve endings of the cranial gluteal
and sciatic nerve, partial or complete analgesia of
the acetabulum, pain relief and clinical improve-
ment are immediately obtained. The results of the
procedure, even though they are impressive, are
most often temporary and unpredictable (Kinzel

et al. 2002).

If it is required, the procedure is performed on
both hips simultaneously in both of the techniques
described above. The postoperative treatment is not

different to that of a standard surgical procedure.

Salvage procedures

The surgeon will turn to such procedures, when
findings of the diagnostic investigation exclude
the possibility of a successful outcome for any of
the prophylactic procedures, when the results of
palliative procedures are unsatisfactory and when
conservative management has failed or can no
longer be applied. This category includes femoral

head ostectomy and total hip replacement.
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Eikéva 13. Ixnuatikn mapaotaon Tou mpooavatoAlopoU g
00TeKTOURG otnv FHO.

Eikéva 14. Aktivoloyikd armotéheopa tng FHO (mpoowmikd apxeio
AK).

Figure 13. Schematic representation of osteotomy orientation in FHO.

Figure 14. FHO post-op x-ray (personal file of the author AK).

ota oroia n cLVTNPNTIKA aywyn Oev elval amotekeopa-
K. H edpappoyn g texvikng oe veapa (wa pe Al Sev
TipoTIpdTaL oVPwva e TN SIKA Hag TPOcEYYLoT, Xwpig
va onpaivet 0Tt dgv Tipaypatonoteital ard K&Ioloug
Xelpoupyolg kat avtd ylia Svo Adyoug. IlpaTov, oe
€vol ONHAVTIKO TTOGOO0TO TV OKVAWV e Al 1 KAk
elKOVA PEATIOVETAL [e TNV TIPodo TOL XpOvou, (0wg
Aoyw ¢ Snpovpyiag meptapBptkng ivwong tkavig va
otabeportotoet TNy dpBpwon Kat SevTepov, KATA TN
Sradwkaoio NG eMOVAWONG TNG OOTEKTOUNG UITOPEL vt
SnpovpynBei evpeyEdNG 00TEWVOG TIWPOG e ATTOTENEGHA
1 Aela eTpaveLa TG 00TEKTOUNG Vo KaBioTatat avmpain
Kal va TpoKael GAyog kata tnv Kivnon tou {wov. Ot
TIEPLO0OTEPOL OKVAOL pe Al avrKOUV O€ peYXNOOWILEG KAl
Yyavtdowpeg GLALG, He CwHATIKO Pdpog HeyallTepo
and 25 kg. H FHO pitopel va epappootel kat ota (oo
AUTE Kol 08 OPLOHEVEG TIEPUTTOOELG VO €XEL ATTOOEKTA
KAwvika amoteéoparta (Farese 2006, Fitzpatrick 2009,
Anderson 2010).

Texvin). Tt FHO yivetat mpoobia-¢€m mpooméhaon
otV &pBpwon tou oxiov Xwpig TeEvovToTOUn TWV
YAouTiaiwVv HLU@V Kol 0T CUVEXELX HE TN XPNoN
T VS popoL TIPLOVIOD 1} 00TEOTOUOL KAl apupLoy, adat-
peitat n kepadn Kat o avxévag tou pnptaiov (Eikoveg 13
& 14). AkohoUBwG, av 1 enmpaveLo TNG 0GTEKTOUNG Oev
efval opoAT), AElaiveTal EMAPKAOG He TN XPHon pAOTIG.
Eniong, oe mapouvoia peydwv neptapOpikov 0oteopUTwY
OoLOTAVETAL T apaipeot) TOUG. MEeTEYXELPNTIKA TIpoTEivETalL
1 dpLean, AN apXIKE T, XPrOT) TOL AKpoU, 1) Slevépyela

Tatpikn) Zowv Zvvtpodidg « Topog 10 « Tevxog2 « 2021

Femoral head ostectomy - FHO

With this procedure there is no longer any contact
between the affected articular surfaces of the hip
joint and a neoarthrosis is formed. Pain relief is
achieved, however the range of motion of the hip
joint is limited, surrounding muscle atrophy occurs
and some mild lameness may remain.

The appropriate candidates for FHO are adult
dogs, with clinical signs of OA and body weight
up to 25 kg, for which conservative treatment is
ineffective. Performing the procedure on young
animals with HD is not preferable according to
our approach, although it can be applied by some
surgeons and this is due to two reasons. First, in
a significant number of dogs with HD the clinical
signs improve over time, perhaps because of the
formation of the formation of periarticular fibrosis
sufficient to stabilise the joint and secondly, during
the process of healing post ostectomy a large bone
callus can be formed resulting in roughness of the
smooth surface of ostectomy and causing pain
during motion. Most dogs with HD belong in large
and giant breeds, with body weight over 25 kg. FHO
can also be performed in these animals and in some
cases, it may have acceptable clinical results (Farese
2006, Fitzpatrick 2009, Anderson 2010).

Procedure. FHO begins with a craniolateral
approach to the hip joint without tenontotomy of
the gluteus muscles and then with the aid of an




Ewkéva 15. Z0otnpa mpoBepdtwy Biomedtrix®.

Treatment of canine hip dysplasia

Ewova 16. Yuotnpa mpoBepatwy Kyon®.

Figure 15. Implant system Biomedtrix®.

Figure 16. Implant system Kyon®.

TaABONTIKOV KIVHTEWV GTO LOX{0, 1) XOPNYNON AVAAYNTIKGV
GAPHAKWY KL 1 EPAPUOYT) KATCAANA®V TIPWTOKOAAWY
¢uolkobeparteiag yla TNV TAXVOTEPN XPNOLHOTIOMNON TOV
GKPOL KAl TNV AVTIHETOTILOT TNG HLiKAG atpodiag (Krystalli
et al. 2019).

OMikn apOpomAacTik TOU toXiov (total hip
replacement - THR)

ITpdKeltal ylot pior TEXVIKA oTToUTNTIKY EMEUPOOT), Yo TV
orofa artatteitat akptPoG e€OMAOUAIG Kot AVOADOLHN, KL
nipaypatoroLeital amd e€elSIKEVHEVOUC KAl EUTTELPOLG
KTNVIATPOUG. YTIAPXOUV OPKETEG TEXVIKEG, AVAAOYOL LLE THV
eTaLpior KATAOKEVNG TwV epyaleiwy Kal Twv Tpobepdtwv
Kot SloKpivovTal 08 QUTEG TTOL XPTOLHOTIOLE(TalL 0OTIKO
TOLHEVTO, 0 aUTEC TIOL Sev XpNOLHOTIOLEITAL TOLUEVTO
kot ot VBpdikég (Ewodveg 15, 16, 17). H emthoyr) tng
Texvikng e€aptatal and Tn GpuANR Tov {wov, TNV NAkia
Tou Kot TNV TipoTipnor tou xepovpyo. H THR Bewpeitat
HéBoSog emhoyng yia evihika {wor pe coPopn KALVIKA
eicdva OA, ota omoia n cuVTNPNTIKY aywyr Sev eivat
aIoTeENECHATIKY Kal emiinteital n amovoia TOVOL Kat
XOAOTNTOG TTpOKeLpévoL va StatnpnBei 1 poikn pala kat
10 €VpOG Kivnong Tou Loxiov (Vezzoni et al. 2010).
Texvikn). Ave€apTHTOG TNG TEXVIKIG TIOL XPNOLHOTIOL-
eltatyto v THR, yivetat mpdobia-¢€w mpoomélaot g
&pBpwaong Tov Loyiov, Héow TG omolag TpayaToToLeiTal
OGTEKTOT TNG KePAANIG Kot TOL auXéVar TOL pnplaiov, fe
OVYKEKPLUEVO TIPOOAVATOAGHO TToL KaBopiletatl amd
elOLKO epyarheio. XTr) GUVEXELR, YiVETal N KATAAANAN TTpoE-

oscillating saw or osteotome and hammer, the head
and neck of the femur are excised (Figures 13 & 14).
Then, if the ostectomy surface is not smooth, it is
sufficiently rasped. Moreover, in case of extensive
periarticular osteophytes their removal is recom-
mended. Postoperatively it is suggested to begin
immediately, but with initially mild use of the limb
and passive range of motion movements, as well as
to administer analgesics and to apply appropriate
physiotherapy protocols in order to use the limb
sooner and to prevent the manifestation of muscle
atrophy (Krystalli et al. 2019).

Total hip replacement - THR

This is a technically demanding procedure, for
which expensive equipment and expendable
supplies are required, and is performed by
experienced veterinarian specialists. There are
several techniques, depending on the tool and
implant manufacturer and they are classified
into those in which bone cement is used, those
in which bone cement is not used and into hybrid
techniques (Figures 15, 16, 17). Procedure selection
depends on breed, age and surgeon preference.
THR is considered to be the procedure of choice
for adult animals with severe clinical signs of OA,
for which conservative treatment is ineffective and
the absence of pain and lameness are required in
order to preserve muscle mass and hip joint range
of motion (Vezzoni et al. 2010).
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Eikéva 17. Z0otnua mpoBepdtwv Kyon®.

Figure 17. Implant system Kyon®.

TOLHOGI, opXLKA TNG KOAOTNTOG TNG KOTUANG KO KATOTILY
TOU HUEAIKOD QUAOD TOL pnptaiov, pe T Xprion elsikav
Stevpuvtrpwv (opBomatdikég pdoreg). H npoetotpacio
yivetat pe okomo va epappocBolv ta mpobépata tng
TEXVNTNAG KOTVUANG Kol TOL HNpLlaiov OTEAEXOUG, €lTeE e
™ péBodo NG evaprvwong, eite e T Xpron 0GTIKOD
TOLHEVTOV, E(TE [LE TN XP1)OT) KOXA®V, AVAAOYQ [E TIG TIPO-
Saypadég Twv ipobepdtwv. TéNog, apov TomobetnOei o
KATGAANAO p€yeBog KEPAATG GTO GTEAEXOG TOU (N pLatiou,
»oTe va ernitevXBel &plotn epappoyr) e TV KOTOAN,
yivetal éAey oG TOU eUPOVG TV KIVITewY TNG ApOpwang
KOUL TO XELPOUPYIKO TPADHN CLPPATITETAL KATH OTOLRASEG.

Av kat oovnBug Ta {wa eival IkKavé va tepnaTroouvy
HEPIKEG WPEG [ETA TO XeLpoupyelo, ertBAMNeTal TieplopLopdg
NG KVNTIKOTNTAG TOUG Yo TI§ TTpwTeg 6 efSopade.
ZvoTthvertat akTivohoykog eeyxog 6 efdopadec kat 6
unveg peteyxetpnTikd (Ewova 18), eve otav vmdpyxet
évdeln yx apdotepomievpn THR, n Sevtepn emépPoon
nipaypatornoteital botepa and 6-12 efdopddes.

Afilet va onpelwBei 1L To TOCOGTO emiTLXIAG TNG
enépPaong eivat mepimov 85%, kabBng dev otepeital
ETUTAOK®V, OTIWG LOALVOT] TOU XeLpoLpYLKoL Tiediov, orn-
TITIKN 1} &ONITTH XOAAPOOT TwV TTPOodepdTmV, KATayHa TOU
Hnptaiov, e€&pOpnpa Tov TEXVNTOL LOXIOUL KAl KAKWGT) TOU
LoxtakoL vebpov. Ol eNMITAOKEG aUTEG oPeilovTal Kuping
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Eikova 18. Kothioppaylaia akTivoypagia muéhou mou Seiyvel oNkn
apBpomhaoTik Tou €10V 10Yi0U LE EPPUTEVUATA TOIUEVTOU
BioMedotrix (CFX) ka1 tng aploteprg apBpwaong Tou 1oxiou pe
EUPUTELHATA XWPIC TOlEVTo BioMedtrix (BFX) (Roush 2012).

Figure 18. Symmetric ventrodorsal projection of the pelvis showing
total hip arthroplasty with BioMedtrix (CFX) implants in which bone
cement is used and left hip joint with BioMedtrix (BFX) implants in
which bone cement is not used (Roush 2012).

Procedure. Regardless of the technique used
for THR, a cranio-lateral approach of the hip joint
is made, through which ostectomy of the femoral
head and neck are performed, at a specific angle
which is defined by a special surgical instrument.
Then the appropriate preparations are made, first of
the acetabular fossa and then of the femoral med-
ullary cavity, with the aid of specialised rasps. The
preparation is made in order to apply the implants
of the artificial acetabulum and femoral shaft, either
through press-fit technique, or with the aid of bone
cement, or with the use of screws, according to
the requirements of the implants. Finally, after the
correct size of femoral head has been fixed onto
the femoral shaft, so that perfect contact with the
acetabulum is ensured, an evaluation is made of
passive range of motion movements of the joint
and the surgical site is sutured in layers.

Although the animals are usually capable of
walking some hours post-surgery, restriction of
physical activity is mandatory for the first 6 weeks.
Radiographic evaluation is recommended at 6 weeks
and 6 months post-surgery (Figure 18), whereas
when there is indication for bilateral THR, the
second procedure is performed 6-12 weeks later.



o€ TEXVIKA GO, Ta ommola WItopel var Yivouv akoun Kat
artd Toug TIAEOV EUTTELPOUG XelpoupyoUG. T'I¢ TeplocdTepeg
GOPES, YA TNV TTOKATAGTOOT) TWV EMITAOKGY, APALPOUVTAL
T TTPOBE AT KAl ETTOVATOTTO0ETOUVTAL 1) TO pnpLaio 00TO
Tapapével Xwpig kepahn oxnuatitovrag yevddpbpwon
otnv meploxn g dpbpwong Tou toxiov.

ZUVOTITIKA 0 0AyOPLOHOG TWV XELPOLPYLKMV ETTAOYRV
yia ) Al mapovatalovtat otnv Ewdva 19.

Hellenic Journal of Companion Animal Medicine « Volume 10 « Issue 2+ 2021

Treatment of canine hip dysplasia

Eikova 19. AA\yoplBuog XElpoupYIKNG
QAVTIPETWTIONG TG SuomAaaiag Tou
Loxiou.

It is worthy of note that the success rate of the
procedure is about 85%, considering that compli-
cations may occur, such as infection of the surgical
site, septic or aseptic loosening, femoral fracture,
luxation of the artificial hip joint and sciatic nerve
damage. These complications are usually due to
mistakes in technique, which can be done even by
the most experienced surgeons. In order to manage
complications, it is most common to remove the
implant system and restore it, or the femur remains

Figure 19. Algorithm for surgical
treatment of hip dysplasia.
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Oepaneia duomhasiag Tou ox{ou oTov oKUAO

Yvunepdopata

To peyalvtepo Papog otnv avtipetomnion e Al Ba
nipémel va Sivetal otnv mpoAnyn ¢ ekdiiwong ne. H
owoth Staxeiplon kot Siatpodr), ov Eektvd ortd TNV TTOAD
Hikp NAKia Tov {wou, aAAd Kat i) éykatpn Sidyvwon tng
vooou (otnv nAia tov 15 efSopadwv) eival Oepeimdelg
KOl OUCLOOTIKEG eVEPYELEG KAl TTpolmoBéTouy TNy dploTn
ovvepyaoia Tov kndepdva pe Tov KTnviarpo. E€atpavrag
TIG TIPONNTITIKEG XELPOUPYLKEG TEXVIKEG, OL OTIOlEG TIPETIEL
va epappofovral oTnv KatdMnAn niio Tov {Gov dtav
Tot SLAYVWOTIKA EVPTUATA TO ETUTPETIOVV, 1) AVTIUETAOTILON
¢ Al Eekivdel mévtote ouvinpnTika. H minBwpa tov
GAPUAKEVTIKDOV OLOLAV, PLOAOYIKOV TTOHPAYOVTWV Kol
TEXVIK®V PUOLKNG CITOKATAGTAONG, TTAPEXOLV OLPKETE OTIAX
OTOV KTNVIATPO, Yo TOV EAEYXO TWV KAVIKOV CUUTTTOHATOV
Kat 11 BeAtiwon g mototnTag {whig Tov {hou Kat Tov
kndepdva. Oty OpmG 1 oLVTNPNTIKY aywyn Oev emapkel
yi Ty e€aopailon Twv ovvinK®V avtwv, Adyw NG
e€€éNEng g OA, 1dTe Kat 6V 0 KTNVIXTPOG KaTadeDyel
OTO Xelpoupyelo, yla Tn Slevépyela Tapryopn iKY (e {wa
HEYGAOU COUATIKOV PAPOUG wC OLKOVOULKE TTpoatTh) AVoT)
1) CWOTIKOV eNEUPETEDV.

XUYKpPOUOT) CUHPEPOVTWV

Otovyypadeic dnhwvouy twg Sev vmapyel Kapio cOyKpov-
OT) CUHPEPOVTWV.

without the head forming a pseudoarthrosis at
the level of the hip joint.

The algorithm of surgical options for HD is
briefly summarised in Figure 19.

Conclusions

When treating HD, greater emphasis should be
given on the prevention of its manifestations.
The proper management and diet, which start
from a very young age, as well as the early di-
agnosis of the disease (at the age of 15 weeks)
are important and essential actions and require
excellent cooperation of their owner with the
veterinarian. Excluding prophylactic surgical
procedures, which should be performed at the
appropriate age, with the aid of the diagnostic
findings, the management of HD always begins
conservatively. The multitude of drugs, biologic
agents and rehabilitation techniques, provide an
arsenal for the veterinarian in order to control
clinical signs and improve quality of life for both
the dog and the owner. However, when sympto-
matic treatment is insufficient in ensuring these
conditions are met, due to the development of
OA, is the only case when the veterinarian turns
to surgery, in order to perform palliative (in large
dogs as the financially viable solution) or appro-
priate procedures.
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Anaesthetic management of dogs and cats with
intracranial pathology (brain injury, tumours, seizures)

Maria Kotsidou DVM, Alexandra Tsitsilianou DVM, George Kazakos DVM, PhD

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

Iepidnyn

H otaBepomoinon tov evdokpaviakol 6yKou Kal KaTd
OUVETIELX TNG EYKEPAAIKNG aLpaTiknig porig (cerebral blood
flow, CBF) eivat kpioun oe acBeveig e evSokpaviakeg
naBnoelg katd n Siapketa ¢ avatoBnaiog. TTaporo mov
n evokpaviakr) vriéptaon Sev eAéyxetat, wtopei va Sia-
YVOOTEL KAVIKE 0TO TNV aVOry VOPLOT) TWV CUITTOHATWV.
EmANTITIKEG KPIOELS, KPOVIOEYKEPANIKEG KAKMOELS KoLl
VEOTIAAOHATA €{val OL TILO oLXVOL AGYOL Ylot TOUG 0TIo{0UG
T aoBevr) {wa e evSokpaviakn vitéptact vrtofalAovTat
oe yevikn avatoOnoia. Katd tnv mpoavaisOnrtikn nepiodo,
ot aoBeveic mpérel va e€eTalovVTaL CLOTNUATIKG HETE TNV
apxkn) Stahoyr). Oa mpée va ipolappdvovTal n undtaon
Kat 1 vtooykatpia, Kot Oa mtpéret va e§acpaifovrtat n ofu-
YOV®OT) Kal 0 TEXVNTOG agpLopog. O vItepaepIlopog ptopet
va artatteital oe enelyovoeg epunt@oel. H evdokpaviakn)
UITEPTAOT) HITOPEL VO LETPLAOTEL e HIKPT) avOYwaoTn TNg
KEPAANG o€ cuVOLAGHO e artopuyn K&Be avénong otnv
KevTpikn PpAefixr) mieon. H pavvitdin oe apyég evSophé-
Breg epamal eyXVOELS KAL O LITEPTOVOG PUTLONOYIKOG 0POG
(3,5%-7,5%) eivar e€{cov amOTENECHATIKG OTN HEIWOT TNG
evdokpaviakng tieong (intracranial pressure, ICP). H urep-
YAUKatpio eivat évag TpOTTog eKTipnong tng PapltnTag g
BA&Png o avtotg Toug acBeveic kat yiax To Adyo auto Sev
nipémet va enmidetvavertat. H mpdkinon vtoBeppiag pmopel
va xpnotporolnOei oe emeiyovoeg Kataotdoelg. EmAnmrikég
KPIOELG TTOL EKSNADVOVTAL DOTEPA ATTO KPAVIOEYKEPANLKEG
KAK®OOELG TTPETTEL va avTiLeToTtilovTarl pe Peviodialemiveg,
eve 1 pavoPapPLrdin Kat n AeBETIPAKETANN HITOPOLY Vi
xopnynBouv wg Beparteia cuvtrpnong. Ot feviodialemniveg
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Abstract

The stabilization of intracranial volume and
therefore cerebral blood flow (CBF) is crucial in
patients with intracranial pathology during an-
aesthesia. Even though intracranial hypertension
is not monitored, it can be clinically identified
through clinical signs. Seizures, brain traumas
and tumours are the most common reasons for
patients with intracranial hypertension to be
anesthetised. In the preanesthetic period, patients
should be systemically assessed after they are
triaged. Hypotension and hypovolemia should
be prevented, while oxygenation and ventilation
should be performed. Hyperventilation can be
established in urgent situations. The mitigation
of intracranial hypertension can be performed
through slight head elevation combined with
avoidance of any increase in central venous pres-
sure. Mannitol administrated in slow boluses or
hypertonic saline (3.5%-7.5%) are both efficient
in intracranial pressure (ICP) reduction. Hy-
perglycaemia is a measure of damage in these
patients so it should not be exacerbated. Induced
hypothermia can be utilized in emergency situ-
ations. Seizures manifested after brain traumas
must be treated with benzodiazepines, while
phenobarbital or levetiracetam can be used for
maintenance. Benzodiazepines and opioids are a
good choice for sedation and analgesia of such pa-
tients as they have a low impact in cardiovascular



Kot Tor oTTLoeLST) oTOTEAOVV pLa KOAT) ETTLAOYT) Yot TNV n)pé-
HNOT KL TNV avakynoia autev Twv acBevov, kabog éxouv
eNAXLOTEC EMUITTWOELG OTN AeLTOVPYIA TOL Kapdloy YelaKo
ovothpatog. H aketvlompopadivn dev avtevdeikvuTal
TAéov, aAAG e€akolovBel va aTtartTeiTo TTPOCOX T KATA T1)
xopnynon ng. Ota-2 aywviotég Sev mpoTipdvTaL e€attiog
TNG KATAOTOANG TOL KarpSlary YeLaKoU GUOTHHATOG KOL TV
ELETOV TIOL TIpOKaAoVV. Evéotpa avaloOnTikd papuaka
OTIWG 1 TTPOTTOPONN KAt 1) ETOOATN efvoart piar Kohr) eTtL-
Aoyr) kabwg petdvouv Tnv CBF kat mpootatevovy Tnv
eYKEPAALKT oLTOPPVOLLOT), EVED TA TITNTIKAE ovaloOnTIKG
HITOPODY EDKOAX VA TIPOKAAETOVY eYKePAALIKT aryyelodia-
OTOAN Kot Katé ovvémela av€non tng ICP. H ketapivn Sev
anayopeleTal TAEOV, WOTOCO TIPETIEL VAL XPTOLULOTIOLETAL
pe poooxn. H ohikn) evdodpAéPia avaioOnoio cuvnBug
TIPOTIUATOLL O€ GOYKPLOT) He ToL TITATIKG avaloOnTike, aAG
o€ K&Be TEPIMTWON CLUOTHVETAL OTEVT] TTapakoAovBnon,
TiThomoinom Tng 860NG Kot TEXVNTOG oepLopdg.

Anesthetic management of dogs and cats with intracranial pathology

function. Acepromazine is not contraindicated
anymore but still must be used with caution.
Alpha-2 agonists are not preferred due to the
cardiovascular depression and the emesis they
cause. Injectable anaesthetics such as propofol
and etomidate are a good choice as they reduce
CBF and protect cerebral autoregulation, while
volatile anaesthetics may easily lead to cerebral
vasodilation and therefore ICP increase. Ketamine
is not prohibited anymore but should be used
with caution. Total intravenous anaesthesia is
usually preferred than using volatile agents but,
in any case, close monitoring, dose titration and
mechanical ventilation are appropriate.

MeSH keywords: anesthesia, dog, cat, intracranial hypertension

Ewcaywyn)

Znv KAIKT 1Tpadn, oL KTnviatpol eviote €X0UV va avTL-
petwrticovy {wa pe eviokpaviakég abroelg Tov mpérel
va vtoBAnBovv oe avaiobnoia, eite 6To MAaiclo dtoryvw-
OTIKGOV TEXVIKOV TL.X. HoryvnTikr) topoypadio (MRI), eite
XELPOLPYLKGOV ETMEUPATEMV OL OTIOIEC AV TIHETWTTIOVY GAEG
ntaBrjoelg o ptopei va suvurtdpyouv (1.x. evioBwpakikd
Kot evOoKo K& Tpavpata 1) otabeportoinon Katayp&twy)
1 akdUn Kat yloo Ty St tn vevpoloyikr) mabnon (r.x.
kpaviotopr). O otdxX0¢ TG Tapovsag PPAOYpadIKiG ava-
OKOTINONG €lvaL Vo avaADGEL TNV TIEPLEY XELPNTIKT Staryeiplom
KAt TIG oavaloOnTIKEG eTAOYEG TIOL eival SlolB€aipieg ylo Toug
acBeveig pe KpavioeyKePpaAKEG KAKWOELS, VEOTTAACHATA
1 EMANTITIKEG KPIOELG.

Evdokpaviakr naBopuoioloyia

O eyképalog eykAeleTal 0TV KOIAOTNTA TOL Kpaviou Kal
aroTele{Tal Ao Tpia CLOTATIKA CTOLKEIN: TO EYKEPQ-
AKO TIap€yXupa, To eyKepalovwTiaio vypod Kal To aipa
(aptnplaxd kat pAePio). Ipokepévou va dtatnpnbei n
evdokpaviakr) Ttieon oe GpLCLOAOYIKA eminmeda, avTd TQ
otolyeia mpémel va apapévouv otabepd. Me Bdon to
d6ypa Monro-Kellie, kaBe av€non oe ¢vav and avtovg
TOUG TAPAYOVTEG TIPETEL VA koA oLBeiTal artd eiwon eite

Introduction

In clinical practice, veterinarians occasionally
have to deal with animals with intracranial dis-
ease that should be anaesthetised, either to apply
diagnostic techniques e.g., magnetic resonance
imaging (MRI) or for surgical treatment of other
co-existing conditions (e.g., intrathoracic and
intra-abdominal injuries or fracture stabilization)
or even for the neurological condition itself (e.g.,
craniotomy).The aim of this review is to analyse
the perioperative management and anaesthetic
options being available for patients with brain
injury, tumours or seizures.

Intracranial pathophysiology

The brain is enclosed in the intracranial cavity and
consists of three components: cerebral parenchy-
ma, cerebrospinal fluid and blood (arterial and
venous). In order to keep the intracranial pressure
at normal levels, these components need to be
constant. According to Monro-Kellie Doctrine,
any increase in one of these factors should be
followed by a decrease in either one or both of
the other two, in order for intracranial volume
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AvaioBnTikr Slayeiplon OKUAWV Kal yaTwy He evEOKPavIaKES MTaBAoELS

o€ évav a1td Toug GAAoug SV, gite Kot 6Tovg SVO, €TOL WOTE
o0 evSokpaviakodg dykog va mapapével otabepdg (Mokri
2001). H datrjpnon tng eykepaikig apatikng pong (CBE)
efvat évag aIrd Toug ONUAVTIKOTEPOUG OTOXOVG KATH TN
diapketa TG avalodnoiag. MaAoTa, LTIGPXEL CUOXETION
petay CBE, mieong Sapdtwong tov eykedpdrov (CPP)
Kal NG avTioTaong Tov eykedpalkav ayyelwv (CVR):
CBF = CPP / CVR. EnumAéov, f CPP vroloyiletal amnd tnv
apaipeon g evéokpaviakig mieong (ICP) amd n péon
aptnplak iieon (MAP): CPP = MAP - ICP. Zvvenag, n
datrpnon tng CPP amattei emapkr éAeyxo tng Kopdt-
ayyetakng Aettovpyiag, Tng mieong Tou aipaTog Kot NG
OUGTNHATIKAG Ay YelaKG avTioTaong Kot Tr) SIdpKeLx TG
avatoOnoiag (Ghanbari et al. 2017). Etot, diatrjpnon g
CPP o¢ evpog petadd 50-70 mmHg eival amapaitnt oe
acBeveig Tov T&oxouv amtd evookpaviakeg adnoelg (Smith
2015, Depreitere et al. 2018). Enurhéov, n avtopptfpion
¢ CBF vgiotatar 6tav n MAP Swatnpeital og edpog
60-160 mmHg. O pnxaviopodg autog datnpeital ortd v
avTamdKpLon TV EYKEPAAIK®V ayyeiwv oTIG HeTaBoAEG
NG GLOTNHATIKAG TTiean ¢ (ayyeloSlaoToAr oe pelwon Kal
ayyetoovonaon oe av€nomn). Ot evdoxpaviakég PAaPeg
(TT.X. VEOTTAQOHOTA, TPOLHATIONOL), 1) LITEPKATTVIA, 1) UTTO-
€ia, ol coPapéc petaPolég oy Tiieon TOL ailaTog Kot 1
XPrion MTNTIK®V avalotntikev e§ovdetepwvouy avTo Tov
TPOOTATEVTIKO UNXAVIOUS, Kot Kot ovvémela Ba mpérmel
va artopevyovtat (Dagal & Lam 2009, Armstead 2016).
H CBF eivat avaloyn TV analtioewy Tou eykep&hov
o€ 0§LY6VO KaBKOE Kat TOL TTOCOOTOL HETABOALGHOD TOL (Ce-
rebral oxygen and metabolic requirements - CMRO, ). Katd
ouvérnela, KaBe SpaotnpldTnTa TOL eyKEPAAOL TTOUL oLEAVEL
Tov CMRO,, axkolovbeitat amtd av€non tng CBE Avto eivat
YVwoT6 wg ovlevén CMRO,/CBE. Katd ) Sidpkela tng
avatoBnoioag To TTNTIKE avaleOnTIKG péppoka TTpoKaAovY
petaPolég oe auth) TN oxéon. Mopolv va tpokalécouy
peiwon otov CMRO, 1ov odnyel og 106100M peiwon g
CBFE. 001600, 1 aYYeloOLOTOAT TTOL TIPOKAAEITAL OUTTO
T TTNTIKA avotoOntikd avéavet tavtoxpova v CBE.
Zuvenawg, 1 CBF eite mapapével otabepr eite peiwvetar eAd-
xtoto (Shardlow & Jackson 2011). H CBF emiong ennpedletat
aro TN HepLK) Tieon) Tou 0€LYGVOL OTO APTNPLUKO Aipiot
(P,0,), 6Tav n televtaia eival K&Tw amd 50 mmHg. H
eYKePOaALKT oryyelodlaoTOAT oL TTpokaeitart artd vrtoio
(tng T&éng KdTw and 50 mmHg), odnyei oe avEnon tng
CBF kat Oa mpémet va amopebyetot Katd TN Staprela
¢ avaloOnoiag. Amd tnv GAAn, n vepofuyovatpio
axkolovBeital and ayyeloovomaon 1oL dev eivart KAWVIKAG
onuaoioag (Czosnyka et al. 2017). AvtiBeta, ot emunTwoelg
™G pepikng mieong tou dtofetdiov Tov avBpaka oto
aptnplaxd aipa (P.CO,) otnv CBF enépyovrat Taxutepa.
H vmnepkamvia mpoxakel eykepahikr oyyeloSlaoToAn Kal
av€non otnv CBE kat tnv ICP. MdAiota, yla k&Be 1 mmHg
avgnong otny P,CO2, n CBF avfdverat katd 10-15 ml
min' 100 g™! eykedpaikol 10To0. ATt6 TNV GAAN, n ooPapr
UTTOKATIVIOL €XEL WG ATTOTENETUA TNV VIOV EYKEGANLKT
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to remain stable (Mokri 2001). The preservation
of the cerebral blood flow (CBF) is one of the
most important aims during anaesthesia. In fact,
there is a relation among CBE, cerebral perfusion
pressure (CPP) and cerebral vascular resistance
(CVR): CBF = CPP / CVR. In addition, CPP re-
sults from the subtraction of the intracranial
pressure (ICP) from the mean arterial pressure
(MAP): CPP = MAP - ICP. As a consequence,
maintaining CPP demands the appropriate con-
trol of the cardiovascular function, blood pressure
and systemic vascular resistance during anaes-
thesia (Ghanbari et al. 2017). Thus, keeping CPP
to a range between 50-70 mmHg is mandatory
for patients experiencing intracranial disease
(Smith 2015, Depreitere et al. 2018). Furthermore,
autoregulation of CBF occurs when systemic
MAP is maintained in a range between 60-160
mmHg. This mechanism is preserved by cerebral
vascular responses to the changes in systemic
arterial pressure (vasodilation in decrease and
constriction in increase). Intracranial damage
(e.g., tumours or injury), hypercapnia, hypoxia,
serious changes in blood pressure and the use
of volatile anaesthetics eliminate this protective
mechanism and as such they should be avoided
(Dagal & Lam 2009, Armstead 2016).

CBF is proportional to cerebral oxygen and
metabolic requirements (CMRO,). As a result,
any brain activity that increases CMRO,, is fol-
lowed by an increase in CBE. This is known as
the CMRO,/CBF coupling. During anaesthesia
volatile agents induce changes in this relationship.
They may cause a decrease in CMRO, which is
followed by an equivalent decrease in CBE. How-
ever, in the meantime the vasodilatation induced
by volatile agents increases CBE. Therefore, CBF
remains either stable or it is slightly decreased
(Shardlow & Jackson 2011). CBF is also affected
by arterial oxygen partial pressure (P O,), when
the latter is below 50 mmHg. Cerebral vaso-
dilation caused by hypoxemia (levels below 50
mmHg), results in CBF increase and it should be
avoided during anaesthesia. On the other hand,
hyperoxaemia followed by vasoconstriction is
not clinically important (Czosnyka et al. 2017).
In contrast, the effect of arterial partial pressure
of carbon dioxide (P,CO,) on CBF is more rapid.
Hypercapnia causes cerebral vasodilation and
an increase in CBF and ICP. In fact, for every 1
mmHg P CO, increase, CBF increases by 10-15
ml min! 100 g of brain tissue. On the other
hand, severe hypocapnia results in intense cer-
ebral constriction and as a result less oxygen is



QYY€ELOOVOTIAGT) KOt KOT& CUVETTELQ TNV TIOLPOXT] LIKPOTEPTG
006TNTAG 0§LY6VOL oTOV yKédaro. O éleyxog g P CO,
elvat kpiotpo onpelo katd Tn Sipretar TG avatoOnoiog Twv
aoBevov pe evdokpaviakég tabnoets. T Ty amoduyn
NG eYKEPAAIKNG XYYELOSIAOTOANG TIOU TIPOKAETAL ATIO
TNV vrepkarmvic, Oa Tpémel va Statnpeital voppoKaTtvia
1) Tt vToKaTvia, Katd Tn Sidpketar TG avaicOnoiag, pe
T xpron texvntob agplopot (Tameem & Krovvidi 2013).
Ye pualoloyikég ouvOrkeg, n ICP oToug okOAOLG Kat TIG
yéreg kopaivetat ota 7-12 mmHg (Armitage-Chan et
al. 2007). Ot kpaviogyKePpaALKEG KAKMOELS, TO LOXALHIKS
eYKePaALKO emeloddlo, n eyKedpahikn atpoppayio, Tor ve-
om\dopata KaBm¢ Kat To oidnpa tov eykepdov eival
OpLOHEVA aTTO TA KUPLX atiTLax TNG av€Npévng evOokpovi-
axng mieong (Freeman 2015). Xtnv kAwvikn mpdaén, n ICP
ovviiBwg Sev eléyyetar e€attiog Tng SuokoAiag Kot Tov
KOOTOUG TNG ATIOTOVNEVNG TEXVIKNG, 1] OTtoior TIEpLAapl-
Bavel v TomoBéTnon evdg kabetrpa eVTog TOL Kpaviov
(Ghanbari et al. 2017, Kuo et al. 2018). Qo1600, 1) av€npévn
ICP yivetal avTIANTITA HEOW KALVIK®V EVPNUATWY, OTIWG 1)
KATATIT®OT), 1) VAUTI, O €UETOG, KAl Ol AVATTVEVOTIKEG Kal
kapdiayyetaxég Statapayés. Oplopévol aobevelg pmopel va
edpavicovy oidnpa TnG omTIKNAG ONANG, péoa o€ Aiyeg wpeg
peta tnv avénon g ICP. Ot acBeveig mov mpookopifovral
oe ABapyo 1 kopa pénet va otabepomotovvrat apeca. H
XPNON TWV AITELKOVIOTIKWY HECWY TOU £yKePAAOL e€UTIN pETEL
OTNV eVIOTILoN TNG PAAPNG, EIOIKA av LTIEPXOLY TTIPOPAVEIG
veupoloYIKES Statapayés. Kabag avaverar n ICP, pumopei
VoL TTPOKVYOLV EMTAOKEG OTIwG 1) pelwon Tng CBE 1 akopn
KOl O €YKONEATHOG (HETATOTION EYKEPANKMOV THNHATOV
TIPOG TIEPLOXEG XAUNAOTEPNG EVOOKPAVIAKNG oV TIOTAONG)
Kot ) oxotpio (Freeman 2015). H evSokpaviakn vméptaot
TIPOKOAEL TNV TNV AVTOITOKPLOT) TOL VEUPLKOV CUOTHHATOG
IOV glval YVwoTh wg avtavakhaoTtikoé Tov Cushing. Avto
mepAapBavel TNV adENOT TNG CUOTOALKNG aPTNPLAKHG
TtieonG, TN Helwon TNG SLKGTOAIKNG pTNPLOKTG TIEECTG, T
Bpadukapdia kal Ti¢ avarnvevoTikég Slatapaxés. Oewpeital
OTL TpohapPavel epaltépw PA&PeG Twv oTOV efattiag
¢ toxatpiag (Freeman 2015). H av€nuévn ICP kat ot
OUVETIELEG TNG HITOpOUV Vot eivat Barvartnpopeg kat Bo pértel
Vo aIropeVYoVTaL 1) V& AVTIHETOITI{OVTAL TO CUVTOHOTEPO
duvatov.

2Ny kAWK TIpaén, ot KTnviaTpol Tipéel evioTe va
untoPdAlovv oe yevikn avatoOnoio acbevr) (oo pe 1oTo-
PLKO ETANTITIKOV KpioewV, oL BpiokovTat uTo aywyr). Ot
ETANTITIKEG KPIOELG TTpOKAAOVVTAL ATTd TTAPOSIKES, oL vi-
Oleg, oLYXPOVIOHEVES &ppLOES NAEKTPIKES SleYEPTELG TV
VEUPOVWYV TOU eYKEPAEAOL, e TIOIKIAN atttohoyiot. Atokpi-
vovTal og TpwToyeveic Kat Sevtepoyeveig (Lane & Bunch
1990). Ot mpwToyeveic emANTTIKES Kpioelg opeilovTal oe
YEVETIKOUG TIolp&yovTeg Kot 0 TNV W8tomadn emAnyia, eve ot
devtepoyeveic Umopel va TpoKOTITOLY e§aTiog LETAPOAKWY
Slatapaxadv, cuxvotepa efaltiag voyAvkatpiog, 1 Aoyw
ToEIKWoEWY, OTIWG amd HOAUPSO 1) atBLAEVIKT YAUKOAN.
Neom\aopaTIKA, PAEYHOV@OT), Y YELXKA, TPOUHATIKA KAl
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provided to the brain. Controlling P,CO, is a
critical point during anaesthesia in patients with
intracranial disease. To avoid cerebral vasodila-
tation caused by hypercapnia, normocapnia or
mild hypocapnia should be maintained during
anaesthesia with mechanical ventilation (Tameem
& Krovvidi 2013). Normally, ICP in dogs and cats
ranges between 7-12 mmHg (Armitage-Chan
et al. 2007). Traumatic brain injury, ischemic
stroke, brain haemorrhage or neoplasms and
brain oedema are some of the main causes of
intracranial hypertension (Freeman 2015). In
clinical practice, ICP is not usually monitored
due to the difficulty and the cost of the required
technique, which includes the placement of a
probe into the skull (Ghanbari et al. 2017, Kuo et
al 2018). However, raised ICP may be diagnosed
by clinical findings such as depression, nausea,
vomiting and respiratory and cardiovascular ab-
normalities. Some patients may manifest papillary
oedema within a few hours after the increase
of ICP. Patients presented with coma or stupor
should be stabilized immediately. Brain imaging
is mandatory in order to identify the damage,
especially when there are obvious neurological
signs. As ICP increases, complications such as
decrease in CBF or even herniation (transloca-
tion brain parts to areas with less intracranial
resistance) and ischemia may occur (Freeman
2015). Intracranial hypertension is responsible
for a response of the nervous system known as
Cushing’s effect. It involves increased systolic
arterial blood pressure, decreased diastolic arte-
rial blood pressure, bradycardia and respiratory
abnormalities, in an attempt to prevent further
ischemic damage (Freeman 2015). Raised ICP and
its consequences, can be life-threatening and they
should be avoided or treated as soon as possible.

In clinical practice, veterinarians sometimes
have to anesthetise patients that have a history of
seizures and are on treatment. Seizures are caused
by temporary, sudden, synchronous irregular
electrical activity of brain neurons, with variable
aetiology. They are distinguished in primary and
secondary seizures (Lane & Bunch 1990). Primary
seizures include genetic factors and idiopathic
epilepsy, while secondary seizures may be caused
by metabolic disorders, more often hypoglycae-
mia, or intoxications such as lead poisoning and
ethylene glycol toxicity. Neoplastic, inflammatory,
vascular, traumatic and infectious conditions can
lead to brain damage, manifested with seizures.
Anticonvulsant therapy depends on the frequency
and severity of seizures and is usually life-long
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Aotpmdn voorpata, prtopobv v odnyrfoouy oe eykedpa-
Aikég PA&Peg TOL ekSNAGVOVTAL [e EMANTITIKEG KPIOELS.
H avtiemAnmrikn) Oepameio e€aprdral and 1n ovuxvotnta
Kot TN PapuTnTa ToV Kpicewv Kat ouvhBwg etvat Star Biov
(De Risio et al. 2015). Optopévo avTIETANTITIKG pAppaKa
emnpedlouy TNV Nratikn Aettovpyla Kot auTod TIPETEL Vot
Aappavetot voyn kot T Siapkela TnG avatodnoiog
(Lane & Bunch 1990).

Ot kpaviogykepahikés kakwoelg (KEK) eivat ouxvd
TIPOPAN O TTOL TIPOKAEITAL ATTO EEWTEPIKEG SUVALLELG TIOV
aoKOLVTOL OTNV KePaAn KaTd TN SIdpKela aTLUXNUATOY,
TITWOEWY, AAKTIOHAT®Y, akopo Kat Snypatwv. H mpwtoye-
VNG PAGPN TTPOKDTITEL AUECHG HETE TO APXIKO TPAVHATIKO
yeyovog odnyavtag oe pn avaotpéyiun PAapn. Amo v
GAAn, n Sevtepoyeviig PAGPN mou Tpokaeital artd TV
av€non vevpodLXPIRACTOV OTIWG TO YAOUTAHLVIKO TO OTT0{0
av€A&veL To VATPLO Kol To aoPE€0TLo, 1) eTion g amd Tnv adén-
o1 ToL povoEeldiov Tov alOToU, TN YAAKTIKH 0EEwo, TIG
SpaoTikég pileg 0€uydvou Kot TN pelwon TNG TPLPWOPOPIKHG
adevooivng, TPOKOTITEL ApYOTEPLL Kot ETILOELV@VEL TN PAGSN
Tou vevpikoL totov. H av€npévn ICP, ) vdtaon, n vmo€ia,
petopévn CPP, ot pAeypovodels HeTaBoAEg, ) LitepyAukattio
1) n vtoyAvkatpie, 1) vitepBeppiic, Kat n vITOKaTTVia 1) UTTEP-
KaTvia efvat oplopéveg armo Tig devtepoyeveic peTaBoAég
TIG OTTOIEC €XEL VA AVTIHETWITIOEL O KAVIKOG TIPOKELUEVOU
va petwoet Toe mocootd Bvnopdtntag (Kuo et al. 2018).

To TpwTOYEVH) VEOTAAOUATA TOVL EYKEPAAOL TrOrpar-
TNPOLVTAL 0TO 5% TwV OKOAWYV TTOL TTpooKopifovTal yia
vexpoyio. To cuxvoTepa atd avTd eivot Ta VLY YL@Ho-
ta (50%), Ta yhowwpoata (35%) kat Ta VEOTAATHATA TOU
xoploeldovg mAéypatog (7%). Oco ylx ta Sevtepoyevn
VEOTTAGGHOTO TOV EYKEGAAOV GTO OKVAO, GUXVOTEPQ Elval
TO alpayyeloodpkwpa (29-35%), to Aépdpopa (12-20%)
KOl TO LETAOTATIKA KapKivopoata (11-20%) (Miller et al.
2019). To pnviyyiwpoa eivat To GUXVOTEPO EVOOKPAVIAKO
VeoTAGHa Kal 0TS yateg (Motta 2012). TTapdAo mov ta
evEOKpOVIAKA VEOTIAAOUAT [ITOPEL VA EUPAVIOTOVY OE
K&Be nhikia 1 puAR, oLXVOTEPA TTpOTPANNOVTAL GKUAOL
Kol yateg tpoxwpnpévng nhikiog. Ot puAég okvAwv Golden
retriever, Boxer, Miniature Schnauzer, English kot French
bulldogs, Boston terriers, Bull Mastiffs kot n) kowvr} evpw-
TIAKT) OTIG YATeg efvat LYNAOD KIVEDVOU Yia VEOTTAGGHOTO
Tov eykepalov (Motta 2012, Miller et al. 2019). Ektog arto
TNV aokovpevn Ttieon kat Tr Steioduon oTov eyKePAAIKO
10TY, Tt eVEOKpAVIAKAE VEOTTAACHATA HITOPOVV eTTiONG V&
TIPOKOAECOVV EYKEGAALKO 00N, EVOOKPAVIAKT] ALUOp-
payia, pAeYHOVH TOV VEUPWV®V 1) akdun KAl UEPOKEPGANO.
ZUVenwg, Ta {oa auTd HItopoV va ekONA®OOLY éva elPog
ovuntepatoy (Miller et al. 2019). Oplopéva pn etdikd
CUUITTOHATA IOV ptopel va tapatnpnBovv mepthapPd-
vouv Tnv avopetia, TNV anwlela Papoug Kot To ABapyo
(Miller et al. 2019). EmturAéov, okOMOL e VEOTTAGOUATA TOU
eykedpalov ovviiBwg exdnAdvouy emAnmrikég Kpioelc. To
atbovoaio cOVEpopo, oL peTaBoréc oUUTTEPIPOPES KAl 1)
atadio eniong mapatnpovvtat ovxvé (Troxel et al. 2003,
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(De Risio et al. 2015). Some of the antiepileptic
drugs affect hepatic function and must be taken
into consideration during anaesthesia (Lane &
Bunch 1990).

Traumatic Brain injury (TBI) is a common
problem caused by external forces exerted to the
head from accidents, falls, kicks or even bites. Pri-
mary injury occurs right after the initial traumatic
event leading to irreversible damage. On the other
hand, secondary injury caused by the increase of
neurotransmitters such as glutamate that raises
sodium and calcium, or even from nitric oxide in-
crease, lactic oxidosis, reactive oxygen species and
reduction of adenosine triphosphate, occur later
and aggravate the damage of the neuronal tissue.
Increased ICP, hypotension, hypoxia, decreased
CPP, inflammatory responses, hyperglycemia
or hypoglycemia, hyperthermia, hypocapnia or
hypercapnia are some of the secondary injuries
that a clinician has to deal with in order to reduce
the mortality rate (Kuo et al. 2018).

Primary brain tumours are observed in 2-4.5%
of dogs admitted to post-mortem examination.
The most common of them are meningiomas
(50%), gliomas (35%), and choroid plexus tumours
(7%). As for the secondary brain tumours in dogs,
hemangiosarcoma (29-35%), lymphoma (12-20%),
and metastatic carcinomas (11-20%) are the most
frequently found (Miller et al. 2019). Meningioma
is the most common intracranial tumour in cats
too (Motta 2012). While intracranial tumours
may appear at any age or breed, middle aged
dogs and cats are mostly affected. Golden retriev-
ers, Boxers, Miniature Schnauzers, English and
French bulldogs, Boston terriers, Bull Mastiffs
and domestic shorthaired cats are at high risk
of developing brain tumours (Motta 2012, Miller
et al. 2019). Except from pressing and invading
in brain tissue, intracranial tumours may also
cause cerebral oedema, intracranial haemorrhage,
inflammation of neurons or even hydrocephalus.
Therefore, these animals manifest a variety of clin-
ical signs (Miller et al. 2019). Some non-specific
signs that may appear are anorexia, weight loss
and lethargy (Miller et al. 2019). Moreover, dogs
with brain tumours usually have seizures. Vestib-
ular syndrome, behavioural changes and ataxia
are also frequent (Troxel et al. 2003, Motta 2012).
Cats with brain tumours usually are presented
with altered consciousness, cycling, seizures and
lethargy. As tumours increase in volume, the
pressure autoregulation mechanism is abolished
and, as a result, intracranial hypertension occurs.
Raised ICP induced by tumours, followed by



Motta 2012). Ot yateg e VEOTTAAOHATA TOU €YKEPAAOUL
ouviiBwg eppavifouy petafolég TG oLVEIONONG, KUKAL-
KEG KIVIOELS, eMANTITIKESG Kpioelg kat AnBapyo. Kabog
T veomAdopata avédvovtal oe péyefog, o Hnxaviopuog
aLTOpLBOLLONG TNG EVEOKPAVIAKTG TIEEGTG KATOADETAL KA,
¢ arroTéAeopa ekdnAwvetat evdokpaviakn vréptaon. H
avEnpévn ICP, mov mpokaeitat amnd veomhdopata, ako-
AovBolpevn amd pewwpévn CPP, evbovovtal Kuping ylo
Vv eykepaiikn PAaPn (Troxel et al. 2003).

IpoavaioOntikn ektignon acOevav
(owv pe avEnuévn ICP

Jvotnuatikn a§ioAdynon

Ta acBevn {wa pe evdokpaviakég madnoelg mpémet va
vrtoB&ANovTal o€ eKTIENON TNG KATAOTAGCTG TOUG TIPO-
Kelpévou va otabeporondel 1600 1o Kapdiaryyetakd 6Go
KoL TO avarmvevoTiko cvotnpa. H extipnon amatreitat yio
VA VoY VOPLOTOUV KAL VO QVTIHETWITIIOTOVV ETTElYOUTEG
KATAOTAOELS ETKIVOLVEG Yia T {wr) TOL (Do, OTIWE peTa-
TPAVHATIKOG TTVELHOBWpaKaG, AtoB®PaKAG 1) KATAYHATH
mAevpwv. Oplopéves Paotkég e€eTATELS poLTIVAG ivat
QIOPALTNTEG YLOL VA TIOLPEXOLY TTANPOPOpieg TTOL aipopolv
TN YEVIKY Katdotaon Tov acBevoig. ITio ouykekpipéva,
delypata aipatog Kal ovpwv TIpETeL va ANdOoLV TpoKel-
pévou va atoroynBovv kdmotlot Pacikoi SeikTeg, OTWG N
OUYKEVTPWOT) TNG YAUKOLNG 0TOV 0pd TOL Q{{ATOC, O alLpLor-
TOKPITNG, OL OAMKEG TIPWTEIVEC, OL NAEKTPOADTEG KAt TO ELSIKO
Bapog Tov ovpov. Otav otabeporoindei o acBevg (o€u-
Yévwon, agplopldg, OYKog ailatog), Hitopovy va AngOovv
axkTvoypadieg TnG Kothiog Kat Tov Bwpaka TPOKeLUEVOL
va StepeuvnBovy Bava TPALHATA, XWPOKATAKTNTIKEG
aA\OLWOELG, LYPEC CUANOYEG KATL. (Sande & West 2010). H
vevpoloytkn e€étaon mpémel va yivel xwpic Tn xopriynon
avaloOnaoiog, 600 avtd eival epikto. H Tpomomoinpévn
Khipaxa Kopatog Iaokopng (Modified Glasgow Coma
Scale, MGCS) eival éva armd Ta 71O XPr)OLHA TTPOYVWOTL-
K& epyaleia pokelpévou va atoroynBei n vevpoloyikn
KAT&oTaomn touv acfevoig {wov. Iepthapfavet 3 otddia
e€étaong (eminedo ovveidnong, Kvntikny SpactnplotnTa
KO QVTAVAXKAQOTIKE TOL OTEAEXOVG). Zuvohkdg fabpog 18
vrtodnhwvel 6TL To {wo eival puotoroykd. BaBuog MGCS
{00G e 8 péoa 0TI TIPWTEG 48 WpeG eival £vag KAAOG TIpo-
YVOOTIKOG Seiktng yia v emPiwon (IMivakag 1). Ocov
apopd otV afovikn Topoypadia Tov eykedpdrov, dev
QITULTEL TTAVTA YEVIKTA avaloOnoia TpoKelévou va TauTo-
motnBolV KpavioeYKePAALKEG KAKOOELG o€ avTiBeon [e TN
HOY VI TIKT) TOHOYpadio TTov TTatipvel TTEpLocOTEPO XPOVO Kol
arautei yevikn avaioOnoia. H vevpoloyikn mapaxkolotOnon
Kat n enovaflodoynon kéde 30-60 Aemtd emiParletal ylo
avTolG Toug acBeveig TpoKelpEVOL va ekTLUNOEL 1) artoTe-
Aeopatikotnta ¢ Bepaneiag (Kuo et al. 2018).
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decreased CPP are mainly responsible for the
brain damage (Troxel et al. 2003).

Preanesthetic considerations
of patients with increased
ICP

Systemic assessment

Patients with intracranial pathology need to be
triaged in order to stabilize both the cardiovascu-
lar and the respiratory system. Triage is required
to identify and address life-threatening situations,
such as post traumatic pneumothorax, haemotho-
rax or rib fractures. A minimum baseline would
be necessary to provide information concerning
the patient’s general condition. More specifically,
blood and urine samples should be collected in
order to assume some basic indicators, such as
serum glucose level, packed cell volume, total
proteins, electrolytes and urine specific gravity.
When the patient is stable (oxygenation, ven-
tilation, normovolaemia), radiographs of the
abdomen and the thorax can be performed in
order to investigate for possible traumas, space
occupying lesions, effusions etc. (Sande & West
2010). Neurological assessment must be done
without administering anaesthesia when feasible.
The Modified Glasgow Coma Scale (MGCS) sys-
tem is one of the most usable prognostic tools in
order to evaluate the neurological condition of the
patient. It includes 3 stages of examination (level
of consciousness, motor abilities and brainstem
reflexes). A total score of 18 indicates a normal
animal. A MGCS of 8 in the first 48 hours is a
good prognostic indicator for survival (Table 1).
As for the brain, computer tomography scanning
does not always require general anaesthesia to
identify head trauma while magnetic resonance
imaging takes more time and demands anaes-
thesia. Neurological monitoring and evaluation
every 30-60 min are mandatory for these patients
in order to estimate treatment effectiveness (Kuo
et al. 2018).

Medical therapy

Intravenous fluids in patients with raised ICP
and traumatic brain injury are used to prevent
secondary brain damage by improving CPP and
oxygenation (Van der Jagt 2016). The goals of fluid
therapy include instant correction of hypovolemia
and hypotension, while avoiding a raised ICP. A
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Mivakag 1. H Tpomomoinuévn KAipaka Kwpatog Maokofng (Modified Glasgow Coma Scale, MGCS) (Platt et al. 2001).

AVTaVaKAAGTIKA TOU OTEAEXOUC

Eninedo ouveidnong

Babuog  Kivntikn dpactnpiotnta

6 DuCI0AOYIKOC BNUATIOUOG, PUOLOAOYI-
K& vwTiaia avTavakAaoTIKG

5 Huumapeon, tetpandpeon 1 aveykepa-
Nk akappia

4 M\d&yla katakAion, katd dlaoTrpata
AKAPPIO TWV EKTEVOVTWY LWV

3 MAGyla KatakAion, Hovipn akappia
TWV EKTEVOVTIWV HUWV

2 M\@yta KatakAon, Jovin akappia
TWV EKTEIVOVTWV LUWV UE OTTIOBOTOVO

1 MA&yla KatakAion, UmoTovia Twv HUwY,
HElWMEvVa 1 amévTa vwTiaia aviava-
KAQOTIKG

DuoIOAOYIKO AVTAVAKAAOTIKG TNG KOPNG TOU
0pBAAUOU Kal 0PBANIOKEPANKO QVTAVAKAQOTIKO

KaBuoTtépnon ato avtavakAaoTikd Tng Kopng Kat
(QUGIONOYIKO 1} HEIWHEVO OPOANUOKEPANIKO avTa-
VAKAAOTIKO

AUQOTEPOTTAEUPN N QVTATIOKPIVOLEVN LU0, HE
(QUOLONOYIKS T EIWEVO OQBANUOKEPANIKO QVTa-
VOKAQOTIKO

Kdpec og évtovn LUoN pe PElWPEVO 1y anwv opBah-
LOKEPANIKO QVTAVOAKAAOTIKO

ALQOTEPOTIAELPI LN AVTATIOKPIVOLEVN Hudpiaon
UE LEWUEVO 1) amiv 0QBAAIOKEPANKS avTava-
KAIOTIKO

AUQOTEPOTIAEUPN LN QVTATIOKPIVOUEVN Hudplaon
LE HEIWHEVO 1) amiV 0POANUOKEQAAIKS avTava-
KAOTIKO

Mapouoia mepIvSWV PUOIOAOYIKIAC CUVEION-
ONG He avTamdkplon oTo TepIBaAov

Katdmwon A mapaiobnola, umopei va
avtanokpiveTat ald n avtidpaon dev eivat
(QUGIONOYIKN

Hukwpat@ong katdotaon, mou avianokpive-
Tal o oTTIké epebiopata

Hulkwpatmdng katdotaon, avtanokpivetal
Hdvo o€ aKouoTIKG epebiopata

Y€ NUIKWHATWEN KATAGTAON TTOU QVTATIOKPI-
vetal pdvo og emavalappavopeva enwduva
epebiopata

Y€ KWUQ, Xwpi¢ avtamokplon og emavalappo-
vopeva enwduva epebiopata

Table 1. The Modified Glasgow Coma Scale (MGCS) (Platt et al. 2001).

Score Motor activity Brain stem reflexes Level of consciousness
6 Normal gait, normal spinal reflexes Normal pupillary light reflexes and oculocephalic ~ Occasional periods of alertness and
reflexes responsive to environment
5 Hemiparesis, tetraparesis, or Slow pupillary light reflexes and normal to Depression or delirium, capable of responding
decerebrate activity reduced oculocephalic reflexes but response may be inappropriate
4 Recumbent, intermittent extensor Bilateral unresponsive miosis with normal to Semicomatose, responsive to visual stimuli
rigidity reduced oculocephalic reflexes
3 Recumbent, constant extensor rigidity  Pinpoint pupils with reduced to absent Semicomatose, responsive to auditory stimuli
oculocephalic reflexes
2 Recumbent, constant extensor rigidity  Unilateral, unresponsive mydriasis with reduced to ~ Semicomatose, responsive only to repeated

with opisthotonus

1 Recumbent, hypotonia of muscles,

absent oculocephalic reflexes

Bilateral, unresponsive mydriasis with reduced to
absent oculocephalic reflexes

noxious stimuli

Comatose, unresponsive to repeated noxious
stimuli

depressed or absent spinal reflexes

Dappakevtikn Oepaneia

H evdopAéPia xoprynon vypov oe acBeveic e avénuévn
ICP Kot TpavpaTIKEG KPOVIOEYKEPONKEG KAKWDOELS TIPOAXL-
Bdvertnv e€ENEN TG devTepoyevole eyKepahikng PAAPNG
pe tn Bertiwon tng CPP kot tng o€vydvwong (Van der Jagt
2016). Ot otdxot TG Bepameiog pe vypd epthappdvovy
TNV GUECT) OVTIETOTILON TNG LITOOYKALHIAG Kot TNG LITO-
TAOTNG, EVG TauTOXpOova amodedyetal n avénon tng ICP.
Z1ov GvOpwTo TI GLOTOAKNAG TIiEaNG XAUNAITEPT ATIO
90 mmHg eivat kpiowpn kat Oa mpémel va ammodevyeTal
Kat oTa {@a. UOTAVETAL APXIKA 1) XOPTYNOT) LOOTOVRV
KpuoTahAoeldwv, 6To 25% NG 860NG TTOL XpnotpoToLelTaL
YLOL TNV QVTLHETOTILON TG KUKAoPoptKn katamAniog (20
ml kg oto oxkOAo kat 10 ml kg! otn yata) oe Siotnpa
10-15 Aenttoyv. H vnidtaon Ba npémet va amrodedyetat av-
otnpd. O LTTEPTOVOG GUGLOAOYIKOG 0POG TTPOTLHATOL Yot
v Toyeio dpdion kat T enidpaot) Tov oTNY evSokpaviaK
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systolic blood pressure lower than 90 mmHg is
critical in humans and it should be avoided in
animals too. In the beginning, isotonic crystalloids
are recommended in 25% of the shock dose (20
ml kg! in dogs and 10 ml kg™ in cats) over 10-
15 min. Hypotension should be strictly avoided.
Hypertonic saline is preferred for its rapid action
and its influence on intracranial pressure (see
below), although, like isotonic crystalloids, it
has a limited duration of action (less than 75
min). It is administered in dosages of 4 ml kg as
7.5% NaCl and 5.3 ml kg*! 3% NaCl, with a slow
intravenous injection (over 10-15 min). Albumin
administration should be avoided as it seems
to increase the mortality rate (Kuo et al. 2018).

Normoxaemia (P O, > 80 mmHg and pulse
haemoglobin oxygen saturation - SpO, > 94%)



Tiieon (BAére TOPAKAT®), WOTOCO, OTIWG Kol TAL LOOTOVA
KPLOTOANOELDT), £XeL TIEPLOPLOEVT) SLdpKela SpAonG (KATw
arto 75 Aentd). Xopnyeitat oe dooelg Twv 4 ml kg™ wg 7,5%
NaCl kat 5,3 ml kg 3% NaCl, apyd evdopAeing péoa oe
10-15 Aemtd. H xoprjynon Aevkopativoy Ba mpémel va
anopevyetal kabwg dpaiverat 6Tt av€dvouy ta TOGOOTA
Bvnowotntag (Kuo et al. 2018).

®uatoloyikn ofuyeovwon (PO, > 80 mmHg kot ok~
HIKOG Kopeopdg atpoodalpivng oe o€uyovo - SpO, > 94%)
Kat aeplopog (P CO, 35-40 mmHg) cuotvovtat oe acbev
{oa pe KEK mpoketpévou va otabepomownBel to avamvev-
oTIk6 ovoTtnpa. H xopriynon ouyovou flow-by eivot kahd
avekTr) amo To ieplocotepa aobeviy {oa. OLevSoppuvikol
kaBetrpeg Oa pémel va ammopevyovTal kabwg mpokahoy
nTappo Kat awéavouy v ICP. ZuvnBwg amatteitar ouvexng
maipakolovBnon, cuvenmg ot KhwPoi ofuydvou Sev eival
nipakTikn emhoyr). Ot aoBeveig mov mpookopifovTal oe
Kopa f ABapyo Xwpig avTavak Ao TIKO KATATTOONG TTPETTEL
va Staocwinvaevovtat. H mpoowpivr) Tpaxelootoptio ptopet
emiong va eivat Beparrevticn emdoyn (Kuo et al. 2018). O
TPOANTITIKOG LTIEPAEPLOHOG Bt TipéTret var ammoevyeTal,
KaBag TTpokahel ayyeloocVoTIOOT TTOL AKOAOLBEITAL ATTO
eyKepaAkn oxatpio Kat Seutepoyeveig allolwoelg oTov
eyképaro. H emidpaorn Tou vmepaeplopot oe aobevelg pe
avlnuévn ICP eivatl &peon Kot AOTENECHATIKY O€ KATA-
0ThoElG emIKivOLVEG Yl TN {wr). ZUVETIOG, TTpoTElvETAL OF
ETELYOVOEC KATAOTATELG KB WG KAL OTN VELPOXELPOVPYIKT),
TIpoKeLEVOU va elaytoTorolnBei o Kivouvog eyKepaAkoD
ol HaTOG, eVed N voppokartvio Bo ipémet va amokabioTatal
TO OCUVTOHOTEPO SLVATOV, TIPOKELHEVOL VA ATTOGEVYOVTAL
Tuxov apevépyeteg (Oertel et al. 2002, Curley et al. 2010).

Awaxegipion TG av€nuévng evOoKPavIaKng

migong

"Exet detyBei o1t i avOywon g keparng oe yovia 30
Hotp&V eivat atoTeeopatikn oe aobeveic pe avénpévn ICP,
SlevkoAbvovTag TNV Tapoxétevon GpAefikon aipartog (Ng
et al. 2004). KaBe avénon otnv kevtpikn GpAefikn mieon
prtopel va mpokadéoel avénon otnv ICP. Zuvenwg, n ov-
prtieon Twv odpayitiSwv pAeBov (L. Katd TNV atpoAnyia),
o Brixag, ot mTapol, Kot 1) xprjon mepthatpiiov Bo mpémel va
amodevyovtat (Dayrell-Hart & Klide 1989).

H poovvitdAn eivat éva @opwTikd dloupnTikd mov mpo-
Kohel peTakivnon 1oaTog artd To Sdpeco Kot Tov evOoKUT-
TAPLKO XOPO TOL EYKEPAAOU TIPOG TO Ay Yetakd SiKTLO Kall
TENOG TIPOG TN CLOTNHATIKY KukAopopia. Emiong avldvel
1 CBF pe v apaiwon tou aipatog (peiwaon tou i€wdoug)
Kot KATG GUVETTELX TIEPIOGOTEPO 0ELYOVO TINPEXETAL GTOV
eyképaro.Etol, mpokvmtet ayyeloovomaot. Olot avtoi ol
HNXaviopoi cuvelopépouy aTny peiwon tng avénpévng ICP
(Rosner & Coley 1987). H pavvitohn éxel évapn Spdaong
oa 15-30 Aemté peta v €yxvon g Kat diaxpkei 1,5-6 h
1) Kat axéun neptocotepo (Bratton et al. 2007). Z1ig na-
pevépyeleg TepIAAPEVOVTAL 1) LTTOOYKALHIQ, 1) LTTOTHGT),
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and normoventilation (P CO, 35-40 mmHg) are
recommended in TBI patients, in order to sta-
bilize the respiratory system. For oxygenation,
flow-by oxygen administration is tolerated by
most patients. Nasal cannulas should be avoided
as they may evoke sneezing and increase ICP.
Continuous monitoring is usually required; thus,
oxygen cages would not be a practical option.
Patients in coma or stupor without gag reflex are
intubated. Temporary tracheostomy may also be
a treatment option (Kuo et al. 2018). Prophylactic
hyperventilation should be avoided as it induces
vasoconstriction, followed by cerebral ischemia
and secondary injury. The effect of hyperventi-
lation in patients with raised ICP is rapid and
effective in life-threatening situations. Thus, it is
suggested in urgent cases, as well as neurosurgery
in order to minimize brain swelling, while nor-
mocapnia should be restored, as soon as possible
in order to avoid any side effects (Oertel et al.
2002, Curley et al. 2010).

Management of intracranial
hypertension

It has been shown that a slight head elevation at a
30 degrees angle is effective in patients with raised
ICP, facilitating cerebral venous outflow (Ng et
al. 2004). Any increase in central venous pressure
may cause an ICP increase. As a result, jugular
occlusion (e.g., for blood sampling), coughing,
sneezing, and the use of collars should be avoided
(Dayrell-Hart & Klide 1989).

Mannitol is an osmotic diuretic that causes
water to move from interstitial and intracellular
areas of brain tissue to intravascular compart-
ments, and finally to systemic circulation. It also
increases CBF by blood dilution (reduced blood
viscosity) and as a result more oxygen is delivered
to the brain. Therefore, cerebral vasoconstriction
occurs. All these mechanisms contribute to the
decrease of the elevated ICP (Rosner & Coley
1987). Mannitol has an onset of action of 15-30
minutes after its infusion and it lasts for 1.5-6
h or even more (Bratton et al. 2007). The side
effects may include hypovolaemia, hypotension
and a reduction of CPP after excessive diuresis,
pulmonary oedema from plasma expansion in
patients with heart diseases and nephrotoxicity.
It is preferred to be given in slow boluses of 0.2-
1.0 gr kg* over 20-30 min (Grape & Ravussin
2012). Nevertheless, patients with elevated ICP
sometimes have compromised blood-brain bar-
rier and mannitol leaks into brain parenchyma,
which leads to an increase ICP, known as rebound
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n peiwon tng CPP katémy ekteTopévng S1ovpnong, To
mivevpovikd oidnpa eattiog TG adENoNE ToL GYKOL TOL
mAGopaTog oe acBevi) {wa pe KapSLOAOYIKA vooTpaTa Kal
n veppotolikwon. ITpoTipdral va xopnyeltat pe opyég edd-
nta eyxvoelg twv 0,2-1,0 gr kg™ oe Siotnpa 20-30 Aemtav
(Grape & Ravussin 2012). TTapoda avtd, Ta acBevr) {wa
e avénuévn ICP oplopéveg popég Exovv Slatapaypévo
QUUATOEYKEPANLKO PpPayHO Kol 1) HOVVITOAN Sloppéet TTpog
TO £YKePAAIKO TTAPEY XL, TTpokahwvTag avénon tng ICP,
IOV efval yVwoTr wg avTipporo anotéleopo. ITapd Tov
Kkivéuvo autd, ot katevBuvTrpLeg 0dnyieg yior TV LITEPW-
OHWTIKY Oeparteiot GTIC TPAVUATIKEG KPOVIOEYKEPOALKES
Kakwoelg oo Ttnpifovv T xprion tng (Palma et al. 2006,
Balloco et al. 2019).

O vméptovog puoloroytkdg opog (3,5%-7,5%) xpnot-
potroteital emiong ya va pewwoet tnv ICP pe unyaviopd
TapOOLo pe TNG pavvitdAng. Lo Tnv axpifeta, mpoka-
Ael peTaxivnon Tov vepol HEOw TOL AULHATOEYKEGAALKOD
ppaypo Kal Helmvel Tov dYKO TOL VPO GTOV EYKEPGOAO.
EnumAéov, mpokohei av€nomn Tou 6yKov Tou TAGOUATOG Kol
OLVETIOC SLEVKOAUVEL TV oA TIKT por). e aoBevi) (oo pe
UTTOVATPLALHA, O UTTEPTOVOG PUOLOAOYLKOG 0pdG pITOpEL VX
TIPOKOAETEL KEVTPIKT) LUEAIVOALOT TNG YEPUPOLG, KAL YLoL TO
Aoyo auté n voppovatplatpia o mpénet v e€axadpahiletat
niptv Tnv €yxvon (Bratton et al. 2007). O vnéptovog opdg
elval armoTeAeoHATIKOG eiTe O€ epamal eyxvoelg eite oe
ouvexn xoprynon evidg 48-72 wpwv (Grapes & Ravissin
2012). Oewpeital 6TL gival O ATTOTEAETUATIKOG ATTO T1)
HOVVITOAN, KaBAOG éxel LOXLPOTEPT KAL TTLO TIPATETAHEVT)
dpdon otnv ICP Kat yiot To AOY0 auTO TIPOTILATAL OTTO
0pLOLEVOUG KALVIKOUG 0e aoBevi) {ma pe KpaviogyKedohi-
K£G KAKWOELS, ®0TO00 To Bépa avto e€akolovbei va eivat
apptheyopevo (Mangat et al. 2019).

Ye eyKePaAIKO ayYelOYEVEG OIS A TTOL TTpOKaElTAL
atd VEOTIAAOUATA TOU £YKEGEAOD, T YAUKOKOPTIKOELST
omwg n OeCopebalovn eivatl Kakn emAoyT) TTPOKEILEVOU Vot
QVTIHETOTILOTEL TOOO TO oidnpoa 6oo Kat n avEnpévn ICP.
Qotdoo, n xpron Toug eival PramTtikr) oe acBevi} (oo pe
KPavIoeyKepohlikés KaKmaels Kol Ba pémet va amopevyetal
(Czosnyka et al. 2017)

H vmtepyAukatpia Heté TV KpoavioeyKepaAK KAKWOT
elvat ovxvn ota (oo kat Bewpeital OTL TpoKaeiTal ortd TV
artévTnon oupnadnTikov-envedppidiwy HeTd TOV TpavpA-
Tiopo. Ta avEnuéva emineda yAvkdlng cvoxetiCovrat pe
Xelpotepn vevpohoylkr PAaPn. H umepyhukaupio emdetvavel
NV eYKEGAALKT) LoXALHa IOV TTpoKael avaepoPia YAUKS-
Avon n omoia 00nyei oe eykedpaikn oféwon (Syring et al.
2001). H pérpnon tov emutédwv yYAukdlng to cuvtopdTepo
SuvaToV PeTA TOV TPALHATIONO eivar éveln TG PaputnTog
TV aANotwoemV, AN OxL TN Tehkng ékPaong (Syring
et al. 2001, Sharma & Holowaychuk 2015). O kAtvikog O
nipéel va atodpevyel peBodoug Kat Gpappaka Tov utopel
va emSeVOOOLY TNV UTtepyAUKatpia, OTtwe Tn xoprynon
YAUKOKOPTIKOEWV Kat SlohvpdTwv de€Tpdlng. Amd tnv
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effect. Despite this concern, the guidelines for
hyperosmotic therapy in traumatic brain injury
support its use (Palma et al. 2006, Balloco et al.
2019).

Hypertonic saline (3.5%-7.5%) is also used
to decrease ICP in a way similar to mannitol.
Actually, it makes water move through blood-
brain barrier and reduces brain water volume.
Moreover, it causes plasma volume expansion,
so it facilitates blood flow. In patients with hy-
ponatremia, hypertonic saline may cause central
pontine myelinolysis, so normonatraemia should
be established before the infusion (Bratton et al.
2007). Hypertonic saline is efficient either given
by boluses or by continuous infusion over 48-72
h (Grapes & Ravissin 2012). It is believed to be
more effective than mannitol, as it has a stronger
and longer effect on ICP, so it is preferred by some
clinicians in patients with traumatic brain injury,
but this matter is still controversial (Mangat et
al. 2019).

In cerebral vasogenic oedema caused by brain
tumours, glucocorticoids such as dexamethasone
are a good choice in order to deal with both the
oedema and the raised ICP. However, their use is
harmful to patients with traumatic brain injury
and should be avoided (Czosnyka et al. 2017).

Hyperglycaemia after head trauma is common
in animals and is assumed to be caused by the
sympatho-adrenal response following trauma.
Increased glucose levels are associated with a
worse neurological damage. Cerebral ischemia
causing anaerobic glycolysis leading to cerebral
acidosis is exaggerated by hyperglycaemia (Syring
etal. 2001). Measurement of glucose levels as soon
as possible after the trauma is an indicator of the
damage that happened but not for its outcome
(Syring et al. 2001, Sharma & Holowaychuk 2015).
A clinician has to avoid ways and medications that
may exacerbate hyperglycaemia, such as corticos-
teroids administration and dextrose solutions. On
the other hand, insulin administration in order to
decrease glucose levels is not yet recommended
in veterinary medicine (Syring et al. 2001).

Installing mild hypothermia (32°C-35°C)
decreases brain metabolism, CBF and ICP as
well. It also reduces neurotransmitters, such as
glutamate, it minimizes inflammatory cytokines,
and it preserves blood-brain barrier. Therapeutic
hypothermia can be induced by cooling devic-
es such as blankets or even nasogastric lavage
(Sande & West 2010). It is not the first choice
for these patients, as it has side effects such as
pneumonia, electrolyte disorders, arrhythmias,



GANN TIAELPE, 1) XOPHYNON WWGOLAIVNG Yl TN Helwon Twv
emTédwVv NG YAUKO(NG Sev ovoTAHVETAL AKOUN OTNV KTN-
viatpikr) paén (Syring et al. 2001).

H eyxatdotaon frag vroBeppiag (32°C-35°C) petovel
10 peTaPoAlopo Tov eyKkepalov, Tnv CBF kat tnv ICP. Emi-
ONG HELWVEL TOUG VELPOSIAPIBAOTEG, OTIWG TO YAOUTAUIVIKO,
HELWVEL TIC PAEYHOVAOSELG KUTTOPOKIVEG Kal Slotnpel Tov
atpatoeykedpolikd ppaypd. H Bepamevtikn vroBeppio
Hrtopei va ipokAnBel amd YukTIK HEoa OTIwG KOUBEPTEG
aKOpn Kot prvoyaoTpikég mhvoelg (Sande & West 2010). Aev
elva n Tp@TN eMAOYN yla avTong Toug aobeveic, kabwg éxel
TIXPEVEPYELEG OTIWG TIVEVHOVID, NAEKTPOAVTIKEG StaTapayEg,
appubpieg, vrooykatpia, kat BpopPorvttapornevio (Hayes
2009). H vrtoBeppiia eivat pioe AOon ylo eputtwoelg oTig
oroieg omolodnTote GANO HETPO £Xel ATTOOELKTEL OTL HTOV
avermapKkeG Kot Sev Oa pérel va XprotpoTIoLEiTAL WG HETPO
TpOANYNG. Ot acBeveig pe voBeppio Oa Tpémet va eXéy-
XOVTAL OOTE Vot TTPOAApBAVOVTAL Kol VA v TIHeTwITi{ oV Tort
OTIOLECONTTIOTE TIOPEVEPYELEC TTOL pITOpEl v ekdnAwBovv. H
datnpnon g vroBeppiog yla 24 dpeg eivat evepyeTIK,
aANG o acBeviig Ba Tpémel va emavaBepuaviei petd amod
avtd 1o Sikotnpa. Katd to Sidotnpo avtd, 0 Puikdg Tpopog
KoAOTepa va atodevyeTal pe omoetdr), Peviodialemiveg
1) TpOTIOPOAN. Ze Kdbe TEPIMTOON, O TTUPETOG TIPETEL VOt
amodpebyerat o€ auTovg Toug acbeveig kKabwg embevavel
TNV KATAGTAOT TOL VeupLKoL cuoThpatog (Sande & West
2010).

AvrtiemmAnmuikn Oepaneia

OLemANTITIKEG DOTEPX ATIO TPAVHATIKEG KAKWOOELG 1) £€0t-
Tiag WSlonafotg emAnyiag eivat ouxvd Gpavopevo, T6G0o
070 OKOAO 600 Kal aTn YaTa. Mmopolv va ekSnAmvovTal
AKOUN KAl OHECWG HETK TOV TPAVHATIONO (eVTOG 7 NHEP®OV)
1 apyotepa (peta Tig 7 npépeg) (Kuo et al. 2018). @a mpé-
TIEL VO AVTILETOTTI(OVTAL TO CLVTOHOTEPO SLVATOV, KAXBWG
oL TIapeVEPYELEG TOVG OTIWG 1) LTtepBeppia, n vroia, To
eyKepako oidnpa kat o av€npévog petafolikdg pubpdg
av€avouv tnv ICP. Avtd ta aoBeviy (oo pémet va tibevtal
U6 TaparkoAovBn o kat 1) Bepareio TOvG va efvat evTaTiKr
Kot GLLEDT), OTIOTE EKONAWVOLV EMIANTITIKT SpaaTnploTnTaL
(Sande & West 2010). Ot Beviodialemiveg eivat pia Kohn
emloyn ylx TNV taxeia Oepareior Twv GUVEXOHEVWY ETTL-
ANTTiKoV Kpioewv, eve petd Oo mpémet va Eekivdel aywyn
ouvtrpnong (Kuo et al.2018). H tumkr 86on Stoemding
otav opnyeitat eviopAePiwg eivar 0,5 mg kg™ (1) ko Te-
pLocdTEPO v Xopnyeitat 10N parvoBapPLréin) kat n aro-
TEAEOUATIKOTNTAL TNG Olapkel ouvrBwg 30 Aemtd. Metd amd
auto 1o di&koTnua, 1) St 8don pmmopel va emavoknpOei. H
Tumikr) 860 G pdaloldapng eivat mepimov 0,2 mg kg™
evBophefing (Barnes Heller 2020). H ¢poatvoPapBirain
pitopel va xopnynOel oe apyiki} cLVoAKN npepriota doon
16-20 mg kg evloplefing, mote va ¢pracet oe otabepd
enineda 610 MA&O0 TO cLVTOHSTEPO SUVATOV. MeTd artd
auto, propel va xopnynbei oe §6on 2-3 mg kg Sto ¢po-
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hypovolaemia and thrombocytopenia (Hayes
2009). Hypothermia is a solution to situations in
which any other measure has been proven inef-
ficient and should not be used prophylactically.
Patients in hypothermia must be monitored to
prevent and treat any side effect that may oc-
cur. Maintaining hypothermia for 24 hours is
beneficial, but the patient should be rewarmed
after that period. During that time, shivering is
better to be avoided by opioids, benzodiazepines
or propofol. In any way, fever must be avoided
in these patients as it worsens the neurological
condition (Sande & West 2010).

Anticonvulsant therapy

Seizures occurring after traumatic brain injury or
because of epilepsy are a common phenomenon in
both dogs and cats. They may occur even immedi-
ately after the injury (within 7 days) or later (after
7 days) (Kuo et al. 2018). They should be treated
as soon as possible, as their side effects such as
hyperthermia, hypoxemia, cerebral oedema and
increased metabolic consumption increase ICP.
These patients need to be observed and treated ag-
gressively whenever they develop seizure activity
(Sande & West 2010). Benzodiazepines are a good
choice for rapid treatment of ongoing seizures,
while a maintenance medication should be started
after that (Kuo et al. 2018). The standard dosage
of diazepam when given intravenously is 0.5 mg
kg (or higher if phenobarbital is already used)
and its efficiency usually lasts 30 min. After that,
the same dosage may be repeated. The standard
dose of midazolam is about 0.2 mg kg intrave-
nously (Barnes Heller 2020). Phenobarbital can
be used in an initial total daily dose of 16-20 mg
kg intravenously to reach stable plasma levels,
as soon as possible. After that, a dose of 2-3 mg
kg twice daily can be used. Respiratory depres-
sion from phenobarbital should be considered,
so these patients need to be monitored (Sande
& West 2010). Levetiracetam administered after
benzodiazepines at 30-60 mg kg intravenously
may be another option (Kuo et al. 2018).

Anaesthetic considerations

Sedation and analgesia

Acepromazine is a phenothiazine with long action
used for premedication or sedation in animals.
Historically and anecdotally, it was strictly con-
traindicated in animals with seizure history, as
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pég TNV npépa. H kataoToAr) Tou avamvevotikov efattiog
™G patvoPapPiraing Oa mpémel va AngOei vmoyn wote va
TiBevtal vmd apakorovOnon avtoi ot acbeveic (Sande &
West 2010). H Aefetipaxetaun xopnyolpevn evSopreing
Het& Tic Peviodialemiveg oe d6on 30-60 mg kg™ umopel va
etvat pio axopn emhoyn (Kuo et al. 2018).

AvaioOnrikn diaxxeipion

Hpéunon kot avaynoia

H axetvlompopalivn eival i pavoBetalivn pe paxpd
Olépkelor pAoNG TIOL XPNOLUOTIOLEITAL OTNV TIPOVAPKWOT)
1 TNV NPéUNon TV (O®v. 10 TapeABov Kal AVETIOTH®OG
UTTHPXE AVOTN PN AVTEVOELEN 0€ (DX e LOTOPLKO ETUANTITIKGV
Kploewv, kabwg Bewpobvtav Ot peldvel tov ovdd
Twv Kpioewv. Qotdo0, He Pdon TpooPaTeg LeNETEG, N
akeTvAoTpopalivn amodeixtnke 0Tt Sev emdevavel TNV
eMANTITIKA SpaoTNPLOTNTA, EV® OE OPLOEVES TIEPUTTAOTELG
prtopei emtiong va otapatioel TNV epddavion tng (Tobias et al.
2006). A1t TNV &AAn TTAELPE, N akeTVAOTTPOpAliv pITopEl
va 0dnynoeL 6e LTTOTAOT 1) oTTo{X Efvat Kpiotpn yia aoeveig
pe avénuévn ICP kat éTot amatteitol n mapakolovdnon Twv
{owv (Bolaji-Alabi et al. 2018).

Ot Bev{odialemiveg xpnolpomotobvtal GLUXVE Yl TNV
AYXOAVTIKN KAl NPEUOTIKN TOLG dpdor), eVd £XOUV HIKPN
eMiOPAOT OTO AVATIVEVOTIKO GUOTNHA, TO KAPSIXYYELKO
obotnpa kot v ICP. Xe ouvduaopo e iporopoAn, pelm-
VOUV TIG OOOELG TNG, Kol ETOL HELOVOVTAL OL TILPEVEPYELEG TNG
TIPOTTOPOANG, OTIWG 1) LTTOTAOT) KAt 0 uTtoaepLopog (Kuo et al.
2018). Zto okv)o, ) wdalordun (0,1-0,5 mg kg™?) petover tnv
CBF petvovtag TNV KatavaAwor 0Eyovou Kot TpooTATEVEL
TOV eYKEPAAO ATTO TNV LTTOEIA HETW TOL UNXAVIOHOD AUTOD
(Nugen et al. 1982, Robinson & Borer—Weir 2013). Ztig y&Teg,
1600 1 pdalohapn 600 kot n Stalenapn xpnotlonolovval
0e OLVOLAGUO E TNV TIPOTIOPOAT, £TCL WOTE VA HELWCOUV
™ 8601n ¢ (Robinson& Borer—Weir 2015).

Ora-2 aywVIoTEG eival YVwoTol ylo TNV NPERLIOTIKT, oty-
XOAUTIKT) Kait avaAynTIKn Toug Spdion, evey eV KATAGTEANOUY
TO avamveLOTIKO cbotnpa. H avaotpéyipn Spdon toug eivat
emiong éva amd T TTAEOVEKTAHATA TOUG. Agv eival guxvi
EMAOYT| OTIG HETATPAVHATIKEG KAKADOELG, KAOWE Utopel va
odnynoouv oe cofopr) KATAGTOAT) TOL KapSLay YELAKOD Kal
va petwoovv tnv CBE. H 8e€pedetopdivn (0,5-3 pg kg* h,
kat ot ovvéyeta 0,5-1 pg kg™ h') mpémet va amogetye-
Tot Kot O TpéTtel var yopnyeltal Hovo epocov Oev LTTEPXEL
GAAn emmhoyn (Kuo et al. 2018). Ertumhéov, oL a-2 aywvioTEQ
HITOpEL VA TIPOKAAECOLY VAUTIA KAL EUETO, KATL TTOV eival
avermBupnTo Kat pénet va avtipetonilerat (Sinclair 2003).
E€autiog Tou yeyovotog dti ot a-2 aywvioTéQ eTildpolv aTov
vrtopé ava tomo (locus ceruleus) kat dxt oTov eykeparikd
GAoLo, purmopovv va xopnynbouv oe acBeveig e Ll0TOPLKO
EMANTITIKOV Kpioewv (Greene 2010).

H avovynoia eivat onpavtiki otn Staxelpton avtev tov
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it was assumed to decrease seizure threshold.
However, according to recent studies, aceprom-
azine was proven not to exacerbate seizure ac-
tivity while in some cases it may even stop their
occurrence (Tobias et al. 2006). On the other
hand, acepromazine can lead to hypotension
which is critical for patients with raised ICP
and thus monitoring is mandatory (Bolaji- Alabi
et al. 2018).

Benzodiazepines are frequently used for
their anxiolytic and sedative action, while they
have little effect on the respiratory system, car-
diovascular system and ICP. In combination with
propofol, they reduce its dose, so they prevent
propofol-caused side effects, such as hypoten-
sion and hypoventilation (Kuo et al. 2018). In
dogs, midazolam (0.1-0.5 mg kg*) decreases
CBF by reducing brain oxygen consumption
and it protects the brain from hypoxia through
this mechanism (Nugen et al. 1982, Robinson
& Borer-Weir 2013). In cats, both midazolam
and diazepam are used in conjunction with
propofol, so as to decrease its dose (Robinson
& Borer-Weir 2015).

Alpha-2 agonists are known for their seda-
tive, anxiolytic and analgesic action, while they
do not depress the respiratory system. Their
reversible action is one of their benefits too.
They are not a common choice in TBI, as they
may lead to significant cardiovascular depres-
sion and reduce CBF. Dexmedetomidine (0.5-3
ug kgt ht, followed by 0.5-1 pg kg™ h*) should
be avoided and should be only used if there is
no other choice (Kuo et al. 2018). Moreover,
alpha-2 agonists may induce nausea and em-
esis, which is undesirable, and it needs to be
controlled (Sinclair 2003). Due to the fact that
the alpha-2 agonists affect the locus coeruleus
and not the cortex, they can be used in patients
with a history of seizures (Greene 2010).

Analgesia is important in the management of
such patients, because pain and stress increase
ICP. Opioids are mostly preferred as they have
a low cardiovascular impact and their action
may be reversible. They may induce depression
of the respiratory system and they should be
given with caution. Gag reflex and the ability
to swallow need to be checked frequently, so
as to avoid aspiration pneumonia. Continuous
infusion of fentanyl in dose of 2-6 pug kg h'' is
suggested to provide analgesia and avoid high
blood levels of opioids (Kuo et al. 2018). Bu-
prenorphine can be used at the dose of 0.01-0.02
mg kg every 8 h intramuscularly (Kuo et al.



aoBevav kabwg o mdvog Kat to otpeg avfavouv v ICP. Ta
omoetdr) poTipovVTAL KUplwg KaBwg éxouy pikpn emidpaon
0TO KapdloryYelako Kat 1 §pAot) Toug eival avaoTpéyipn.
Mrtopei va TTpOKAAEGOLY KATAOTOAN TOU OtVATTVEVGTIKOD
oLOTHHTOG Kot Ba TTpértet va xopryoovtat e ipocoxr). To
QVTOVAKAKOTIKO TNG TIVIYHOVHG KL 1) LKAVOTN T VAL KATA-
Tiivouv ta (oo Oa TIpETTEL VoL EAEYXOVTAL GUXVA, ETOL WOTE VX
arropevYeTaL 1) eloppOPNTIKY Ppoyxomvevpovia. H cuvexrig
éyxvon patvtaviing oe §éon 2-6 pg kgt h't cuotverat y
NV avokynoio Kat TNy amoduyn LYNAGOV CUYKEVTPOOEWY
omoeldav oto aipa (Kuo et al. 2018). H Poumpevoppivn
propel va xopnynOei oe 86on 0,01-0,02 mg kg h'* k&bOe
8 h IM (Kuo et al. 2018), woTd00 1 $pTOXN AVIATOKPLON
oty avTioTpodn NG dpdong g pe varofovn Ba mpérmel
va AapPaverat vitoyn. H pouvtopdpavorn pmopei va xopn)-
ynOei oe 860n 0,2-0,5 mg kg (Leece 2016) e emavainyn
K&Oe 2 mpeg 1) ovxvoTtepa (Sande & West 2010). H popoivn
elval aywvio TG TwV oTTLoeld Vv TTov XproLpoTtoteital yia TV
avalynoio fe TV Tapevépyela Tov epétovy. H mporinon
epéTou oe aoBeveic pe evdorpaviakég mabnoelg pmopei va
emdetvaoel Ty (N avnpévn ICP kat pumopei va eivar emi-
kivéuvn ylx 1 (o) (Leece 2016).

Evéopua avaroOntika

H mtpomtopohn kat n eToptdaTn petdvouy ket ot dvo tig CMR
kot CBF kat Statnpotv kakr) cuoyétion petadd Tng pong Tou
aipatog Kat Tou petaPoliopot (Greene 2010). Eidikdtepa,
n pono¢pon (0,1-0,4 mg kg min™) eivar pia kahr emho-
y1), kaBog Pedtiotomotel Tnv CPP, Statnpei Tnv eykepaiki
auTOPPLOLOT Kot €XEL TOCO VELPOTIPOCTATEVTIKI OGO Kotl
avtioeldwtikn dpaon. IMapevépyeteg, 6TTwG LITOTAON Kol
UTTOOEPLONOG, B TIPETTEL VX ATTOPEDYOVTQAL [UE TN CUVEXT
mapakolovBnorn tov {®ov, TV TiTAomoinon tng §dong Kat
He TNV LTTOoTAPLEN TOL KAPSLAYYELKOD Kotl TOL AVATTVEVOTL-
ko0 (Kuo et al. 2018). Otav xopnyovvtal oe cuvdvaopd e
omoeldn), OTwG 1 GpavToVVOAN o€ CLVEXTH OT&YdNV Xoprynon,
Ba mpéret va mpohapPdvertat n urtepSoaia TG TPOTTOPOANG
(Greene 2010).

H xprion Tov PapPlrovpikmy pumopel va €xet mopevép-
YELEG OTIWG O LITOAEPIOUOG KAL 1) UTTOTAOT), TTOL HITOPOVV
va TpoAn¢Bovv pe mapakolovOnomn, TexvnTod aeplopd Kot
untoo T pLEn Tou Kapdiayyetako (Sande& West 2010). Eivat
ETIONG YVWOTA Yior TNV TapateTapévn Siapkela avavnyng, n
omola eivat avermBVunTn oe aobeveic pe KpavioeyKepalkég
Kakwoelg (Armitage-Chan et al. 2007).

H xoprjynon g ketapivng (2-10 pg kg™ min™) (Kuo et al.
2018) fTav meploplopévn ya Xpovia oe oauTh TV Katnyopia
acBevav (Hwv, kabwg Bewpovvtay dttavave Ty ICP, mapd
TIG eMISPAGELG TG OTO KAPSLOY YELOKO KAL TO VATIVEVOTIKO
ovotnue. ITAéov, n xoprynon tng oe meplotatika TBI éxet
avabewpnBei, kabBwg pmopet vo pnv eivat 1d6co emikivduvn
600 vrotifetat 41t frav. H xoprynor) g tavtoxpova e
TeXVNTO aeplopd mpoketpévou va Statnpnbei n) voppokamvia
Kat o€ GLVSLACUO e GANA NPEUIOTIKE GEPHAKA UTTOPEL V&
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2018), but poor response to naloxone reversal
should be considered. Butorphanol can be ad-
ministered at 0.2-0.5 mg kg* intramuscularly
(Leece 2016), repeated every 2 hours or more
frequently (Sande & West 2010). Morphine is
an opioid agonist used for analgesia with the
side effect of emesis. Emesis in patients with
intracranial pathology can aggravate raised ICP
and it can be life threatening (Leece 2016).

Injectable anaesthetics

Propofol and etomidate both reduce CMR and
CBF and they preserve a good relationship
between blood flow and metabolism (Greene
2010). More specifically, propofol (0.1-0.4 mg
kg' min™) is a good choice as it optimises CPP,
it maintains cerebral autoregulation and it has
both neuroprotective and antioxidant action.
Side-effects, such as hypotension and hypoven-
tilation, should be avoided by continuous mon-
itoring, titrating doses and cardiovascular or
respiratory support (Kuo et al. 2018). When
given in conjunction with opioids such as fen-
tanyl constant rate infusion, propofol overdose
must be prevented (Greene 2010).

Barbiturate use may have side effects such
as hypoventilation and hypotension, which
can be prevented by monitoring, mechanical
ventilation and cardiovascular support (Sande
& West 2010). They are also known for their
prolonged recovery time, which is not desirable
for patients with head trauma (Armitage-Chan
et al. 2007).

Ketamine (2-10 pg kg* min?) (Kuo et al.
2018) was restricted for years in such patients,
as it was assumed to increase ICP, despite its
effects in cardiovascular and respiratory sys-
tem. Nowadays, its use in TBI is reconsidered,
because it may not be as dangerous as it was
supposed to. Its use along with mechanical
ventilation in order to preserve normocapnia
and in combination with other sedative agents
may be useful in neuroanaesthesia (Chang et
al. 2013).

In general, total intravenous anaesthesia
is a good option for patients with intracranial
pathology.

Volatile anaesthetics

Volatile anaesthetics such as isoflurane and sevo-
flurane have a dose-dependent effect on CBF
and ICP. When used in concentrations below
the minimal alveolar concentration (MAC), CBF
is minimally affected (Greene 2010). However,
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elvat xpriowun otn vevpoavaioOnoia (Chang et al. 2013).
Y YEVIKEG YPAHUES, 1) OMIKT) evEOPAEPLa avaoBnaia eivat
Hior Kokt eTihoyt) o€ aoBeviy (oo pe evSokpaviakés mabnoelg.

IMTnTtiké avalodnTika

To mTnTIKG avouoOnNTIKéE 6T TO LGOPAOVPAVIO Kat TO Oe-
Boprovpdavio éxovv Socoeaptapevn Spdon otig CBF kat
ICP. Otav xopnyolvTal 6€ GUYKEVIPOOELG KAT®W ATIO TNV
ehaxtotn kuyeldikn ovykévipworn (MAC), n CBF emnpe-
aletar ehdtota (Greene 2010). Qoté00, 1 ICP avdvetal
eve n CPP petwvetat, 6tav ot dooelg Eemepvoiv 1o 1,5 MAC.
Ewdikotepa, mave and tnv tipy MAC, emépyetat ayyelodi-
aoToAr) Tou eyKkeparov kat avéavetart ) CBF kot n ICP, evo
urtepaeplopdg Kat virokarvia e€attiag g avalodnoiog evi-
oxvouv auth TN dpaot). Ta mTNTIKE avaoOnTiKd oe LYNAéG
d060oelg 0dnyolV 0NV KATAPPELON TNG aLTOPPLOLONG TNG
eYKePAAIKAG SIAUUATOONG, He ATOTEAETHA 1) SlALUATWOT) Vot
e€apTaTal ammod TNV CLOTNHATIKY apTnptakn mieon. To too-
provpavio datapdooel v avtoppvdpion oe 1 MAC, evo
10 oefodovpavio oe 1,5 MAC. Emumhéov, To oefoprovpdvio
elval 1o LSOATOSIXNVTO Katt €TGL, N AVAVNYN elvarl TaXOTePN
OLYKPLTIKG e To loopAovpavio (Armitage-Chan et al. 2007).
Ze aoBevr) {wa pe av€npévn ICP, T etlomrvedpeva avaiodn-
Tika Oa pémet va StatnpohvTal oe XapnAég GUYKEVTPWOELS, GE
oLVOLACHO e KATAAANAN ovaTTVELOTIKT Kol Kapdlayyelakr
vnootiplen. Otav n ICP dev avfdvetal, n ayyelodlaoTOAT
TIOU TTpoKae(TalL pITopel akdpn Kot va StevkoAO Vel Tn SlaLpé-
Twot) Tov eykedpdrov. Ta avaloOntikd mpwToKoAa oL TIE-
pAapPAavoLY ITNTIKE avaloOnTikd o€ {wa fe eVOOKpavIaKES
naOnoelg mpénet va artopevyovtal (Armitage-Chan 2007).

AvaioOntikég emloyég yia
ovyKeKpLpéveg tabnoeig

KpavioeyKeGaAMKESG KAKOOELS

H emhoyn tou katéAAnAov avaloOntiko mpwTokOAAOL yla
TOUG aoeVelQ pe KPaVIOEYKEPUAIKEG KAKWOELS OTTALTEL Eval
ouvSLAOHO avaloONTIKGV TTOL HITOPOVY va SLATNPHCOLY
TNV Kapdloryyelakr) Kot TNV avarvevoTIKn Aettovpyia, Tig
ALHOSUVAHLIKEG TIOPAUETPOVG TOL EYKEPANOU KAL VO €XOLV
VELPOTIPOOTATEVTIKEG IOLOTNTEG, £TOL OOTE VA TIPOAAUPAVOLY
Vv oxatpio Tov eykedpdrov. Ta omoeldr) oe cuvdvacud
pe Peviodialemiveg amotelodV i Ko TpoavaloOntikn
eMAOYT] Y& TOUG aioOeVeiG e KpavioeyKEGUAKEG KAKWOTEL,
e 1 xwpic avénuévn ICP (Armitage-Chan et al. 2007). H
XOpNyNot Touvg eraxtoTonolel Ti§ 8O0eLS TwV avaloOnTik®v
yia Siatripnon ¢ avaiodnoiog (Covey-Crump & Murison
2008). Zvykekpipéva, oe aoBevi) {wa pe evEOKpavIaKT) LITEP-
TooT), TA OTTL0ELdT) TIPETIEL VO XPNOLHOTIOLODVTAL O XOUNAEG
OO0ELG, TIPOKELHEVOL VXX ATTOPEDYOVTOL TIPEVEPYELEG, OTIWG 1)
KATAOTOAT) TOL avaTTveuoTikoL Kat 1 uitdtaon (Sande & West
2010). a v elcaywyn otnv avaicdnoio, mpotipovvTaL N
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ICP increases, while CPP decreases, when doses
are over 1.5 MAC. Specifically, above MAC,
cerebral vasodilation occurs and increases CBF
and ICP, while hyperventilation and hypocapnia
from anaesthesia enhance this effect. Volatile
anaesthetics in high doses lead to the abolish-
ment of cerebral perfusion autoregulation; as a
result, perfusion depends on systemic pressure.
Isoflurane disrupts autoregulation at 1 MAC,
while sevoflurane at 1.5 MAC. In addition, sevo-
flurane is more water-soluble, and thus recover
from anaesthesia is more rapid compared to
isoflurane (Armitage-Chan et al. 2007).

In patients with increased ICP, inhalant an-
aesthetics should be kept in low concentrations
in conjunction with appropriate ventilatory
and cardiovascular support. When ICP is not
increased, the vasodilation caused may even
facilitate cerebral perfusion. Protocols including
volatile anaesthetics in animals with intracranial
pathology should better be avoided (Armit-
age-Chan 2007).

Anaesthetic considerations
for specific conditions

Head trauma

Choosing the appropriate anaesthetic protocol
for patients with traumatic brain injury demands
a combination of anaesthetic agents that can
preserve the cardiovascular and the respiratory
function, maintain cerebral hemodynamic fac-
tors and have neuroprotective abilities so as to
prevent brain ischemia. Opioids in conjunction
with benzodiazepines are a good preanesthetic
combination for patients with head trauma, with
or without increased ICP (Armitage-Chan et
al. 2007). Their use decreases the required dose
for maintenance of anaesthesia (Covey-Crump
& Murison 2008). Specifically, in patients with
intracranial hypertension, opioids should be
used in low doses, in order to avoid side effects,
such as respiratory depression and hypotension
(Sande & West 2010). For anaesthesia induction,
thiopental or propofol are preferred (Greene
2010). Propofol has a more rapid recovery than
barbiturates, but in high doses it may lead to
brain ischemia. Dosage titration and arterial
blood pressure monitoring should be applied
during their use. Maintenance of anaesthesia
may include a combination of propofol with
fentanyl or even barbiturates (Armitage-Chan



Belomevtdhn 1 n tpomtopoin (Greene 2010). H mporropoin
epdovilet TaxOTepn avavnyn artd T fapPLrovpikd, oA o€
vynhég 8doelg prtopei va o8nynoet oe eykePpalkr) toxatpio.
H tithomoinon tng 860n¢ Kat o EAeyX0G TNG apTNPLAKAG
niieong mpémel va epapuodlovrat Kata T Xprion te. H
Statrpnon g avaloOnoiog pmopel va epthapPavet to
oLVSVLAGHO TNG TTPOTTOPOANG He T GALVTOVOAN 1) akdun
Kot pe o PapPrrovpika (Armitage-Chan et al. 2007). To
LOOPAOUPAVLO Kot TO GEBOPAOVPAVIO Te XAHUNAEG TUYKe-
VIPWOELG, [LE TNV TAUTOXPOV LTTOOTHPLEN TNG APTNPLAKIG
TI{EONG KOl TOV OVATTVEVGTIKOV, €XOUV ENAXLOTEG ETITTWOELG
OTIG ALLOSLVAHLKEG TIXPAPETPOUG TOU eYKepdAov. QoTOCO,
Sev amotehei enthoyr yla acBeveig pe avEnpévn ICE, kabag
prtopel va v emidetvooovv (Kuo et al. 2018).

Koatd t Stayeipton evog acBevoig (mou pe tpavpa-
TIKEG KPOVIOEYKEPAALKEG KAKWOELG TA AITAPA{TN T HETPX
niepLAapPavouy T ouvexr apakolovdnomn, el (e
KOITVOUETPIQ Kol HETPNOT) TNG APTNPLAKNG TTieonG TOV
alpatog, pe TNy vroo T pLEn Tou KapdiayyelaKkoL He LYpA
KOt LVOTPOTIOL GAPHAKO KAL TNV LITOOTAPLEN TNG AvaTTvev-
oTIKNG Aettovpylog pe TexvnTo aeplopd (Armitage-Chan
et al. 2007).

NeomAdopata Tov eykepaAov

Onwg avadépbnke mapamdvw, n Xoprynon KopTIKOoTe-
poedwv oe aobeveic e veorAdopata Tov eykepaAov eivat
evepYeTIKN, KaBAOG Teplopilel To eykePpoakiko oidnpor Kal
pewvel Ty avénpévn ICP. H mepleyyelpntiki xopriynon
nipedvilordvng pmropel va BonBnoet otov éeyxo tng CPP
kot TG ICP katd T Stdpretar TNG XELPOLPYIKNG eMEUPAOTG
(Czosnyka et al. 2017). Tax omt10€101) paivetal va eivat KaAn
em\oYn yia TNV npéunon Tétolwv acBevmv {wwv Kat po-
povv va cLvSvacToVV pe Peviodialemiveg, HetdvovTag T
d6aon Twv avaroOnTIKOVY papudrwy (Abelson et al. 2008). H
TIPOTTOPOAT [rtopel va XopnynOel «péxpL armoTeAéopHATOG
€w¢ OTOL 1 Xahaon TG yvaBou emttpémnel T SlaowAnve-
on g tpaxeiag. [or T Statfipnon g avaiodnoiog, n
Xoprynon mporopoAng oe cUVOLACHO HE £Va OTILOELOEG
elvat pa aopang Tpoaéyylon, elSIka ylo aoBevry (oo pe
OUHUTITOHOTO TTOL LTTOSNAGVOLY EVEOKPAVIAKT LTTEPTA-
on. Ot 860elg Toug e€apT@vTaL atd TIG HeTAPONES OTNY
kapdtaxr ouxvotnTa Kat T MAP. H MAP ypetdletal va
Statnpeital peta€d 80-100 mmHg (Raisis et al. 2007).Ta
TITNTIKG avaloOnTIKA TTOV XPNOLHOTIOVVTAL 08 GUYKE-
VIpWOELS amapaitnTeg yia Tn dlatrpnon enapkoig fdboug
avatoOnoiag, propei ebkola va 0dnyrcovy oe ab€non tng
ICP xou peiwon tng CPP e€attiog TG SocoeapTapevng
dpaong toug oty ICP (Abelson et al. 2008).

EmAnnuikég Kpioeig
H axetvlompopalivn Sev avtevdeikvutal mAéov oe TéTolN
{oa, ovvenag ptopel va xopnynOet yuax npéunon (Tobias
et al. 2006).

H Se€pedetopudivn éxel veupoTipOGTATEVTIKEG OLOTNTEG

Anesthetic management of dogs and cats with intracranial pathology

et al. 2007). Isoflurane and sevoflurane in low
doses, along with blood pressure and ventilation
support have minimal effects in cerebral hemo-
dynamic factors. However, they are not the first
choice for patients with increased ICP, as they
may aggravate it (Kuo et al 2018).

When managing a patient with head trauma,
continuous monitoring especially capnometry
and arterial blood pressure measurement, car-
diovascular support with fluids and inotropes
and respiratory support with mechanical ven-
tilation are deemed necessary (Armitage-Chan
et al. 2007).

Brain tumours

As mentioned above, the use corticosteroids in
patients with brain tumours is beneficial as it
restricts cerebral oedema and reduce increased
ICP. The peri-operative use of prednisolone may
help control CPP and ICP during surgery (Czos-
nyka et al. 2017). Opioids seem to be a good
option for sedation of such patients, and they can
be combined with benzodiazepines, decreasing
the doses of the anaesthetic agents (Abelson et
al. 2008). Propofol can be administered “to ef-
fect” until the jaw is relaxed, and endotracheal
intubation is feasible. For the maintenance of
anaesthesia, propofol in conjunction with an
opioid is a safe approach, especially for patients
with signs indicated intracranial hypertension.
Their dose depends on changes in heart rate and
MAP. MAP needs to be maintained in the range
of 80-100 mmHg (Raisis et al. 2007). Volatile
anaesthetics used in concentrations needed to
maintain adequate anaesthesia depth can easily
lead to an increased ICP and a decreased CPP due
to their dose-dependent effect on ICP (Abelson
et al. 2008).

Seizures

Acepromazine is not contraindicated anymore
to such patients so it can be used for sedation
(Tobias et al. 2006).

Dexmedetomidine has neuroprotective prop-
erties, causing cerebral vasoconstriction and
reducing brain oedema. It can also reduce cere-
bral excitatory neurotransmitters by decreasing
sympathetic action and releasing noradrenaline
(Gioeni et al. 2018). There is one study indicating
that alpha-2 agonists, such as dexmetomidine,
can be used for controlling the status epilepticus
in both dogs and cats (Rusbridge et al. 2014).
Dexmedetomidine infusion can be used for se-
dation and muscle relaxation in dose rates 3-7
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TPOKAXA@VTAG AYYELOOVOTIOGT) TOV €YKEPAAOU KAL HELWVO-
VTOG TO eYKEPAAIKO oidnpa. Mropel emtiong va [elwoel Toug
SleyepTikovg vevpodlaPLPaoTEG TOL EYKEPANOU He T eI
G Spdong Tov ovpmadnTiKo Kat TNV eAevBépwong vopa-
dpevaivng (Gioeni et al. 2018). Ymdpyet povo pia Heétn
TIOL oV PEPEL OTL OL A-2 AYWVIOTEG, OTIwG 1) Se€pedeTopudivn,
prtopovv va xopnynBolv yla Tov éNeyX0 TG CLUVEXOHEVNG
emANTTIKNG dpaoTnpldTnTag (status epilepticus) oTo kAo Ka
otn yata (Rusbridge et al. 2014). H éyxvon Se€uedetopudivng
Hrtopel va xpnotpomotnBei yia TNV TPOKANGCT NpEUNoNg Kol
puoxaiaong oe 8oomn 3-7 pg kgt h't. Qotdoo, meplocdtepeg
épevveg Ba ipémel va yivouv mipokelpévou va xpnotporotn et
G TUTTKO TIPWTOKOANO 0TV KAWVIKT TIP&En ylo Tov €AeyX0
TV eMANTITIKOV Kploewv (Gioeni D et al. 2018).

O1 Beviodialemiveg eivat Kahn emthoyr NpepLOTIKOD €
aocBevi} {Oa e 1OTOPLKO EMANTITIKOV Kpioewv, kabag eival
YVWOTO OTL KATAOTEANOLY TNV ETANTITIKY) SpaoTnptoTnTA.
O TIpETTEL VO XOPNYOUVTOL OE TIEPITTTWOT) CUVEXOUEVWY ETTL-
AnmTikov kpioewv (Kuo et al. 2018).

H eyxatdotaon g avaicOnoiog pmopei va yivel e mpo-
TIoPOAN 1) aKkOpn Kat BelotrevTdn av eivat epmopika Stabéopn,
kaBmg kat ot o €xouv evepyeTikr) Spdon oTo va avéavouv
Tov 0V006 TV eMANTITIKOV Kpioewv (Ilkiw 1992, Bergamasco
et al. 2003). H olikr} ev8opAéPia avaioBnaia e TpomodpOAn
elval oLV Kol dGPaArG ETAOYT] Yia TT) GLVTPNOT AVTGV
1wV acBevav {wwv (Bergamasco et al. 2003). [a toug aoBeveig
TI0L eKONAWVOLV OLVEXT ETUANTITIKY) SpaoTnploTnTA (Status
epilepticus) kat ev avtamokpivovtatl otic Beviodialemniveg,
1 yeviki avalodnoia pe Tpomopoin popel va eival amote-
AEGUATIKI TIPOCWPLVY, ®OTOCO OL KPIOELG HITOPEl VA ETTAVEN-
Bouv apyotepa katd TV avavnyn. H ketapivn oto mopeAdov
elxe avtévdelln yla aobevr) (oo pe eviokpaviakég nadnoelg.
Qot1600, 1) XPNON TNG UITOPEL VX £XEL EVEPYETIKO OITOTENE-
OHX O€ TIEPLOTATIKA LI oV TATIOKPLVOpEVOU status epilepticus.
AlaBéTel vevpoTIPOOTATEVTIKEG (OLOTNTES, TIPOAXUPAVOVTAG
TOV KUTTAPIKO O&vaTo Kot PElmVoVTag T dpaoTnploTnTa TOL
YAouTapLvikol, To o1roio eKKpiveTal O TiEpioOELor KATE TO U
avtamokplvopevo status epilepticus. H ketapivn padi pe Se€-
pedetopudivn éxel amodelytel OTL eivat XprjoLog GUVOLAGHOG
oe tpeic aobevelg pe pn avramoxpvopevo status epilepticus
(Gioeni et al. 2018). H ketapivn (1 mg kg?) oe cuvdvaopd pe
de€pedetopdivn (3 pug kgt h') umopei va xopnynOei evtog 5
Aenttwv. O cuvdLAGHOG TOUG ptopel va xopnynBel wg ovvexnig
evOoPAEPLa éyxuon Yl Xpovikd Siaotnpa 12 wpwv (Gioeni
D et al. 2018).

YX0yKpovon cupPEPOVIV

Ot ovyypageic SnAdvouv OTL 8ev LTTAPXEL TLYKPOLOT) CUK-
PepOVIWV.
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g kg h™. However, more research has to be
done in order to use them as a routine protocol
for controlling seizures (Gioeni D et al. 2018).

Benzodiazepines are a good sedative choice
in patients with a history of seizures, as they are
known for suppressing seizure activity. They
should be given in case of ongoing seizures
(Kuo et al. 2018).

Anaesthesia may be induced with propo-
fol or even thiopental if available in the mar-
ket, as they both are beneficial in increasing
seizure threshold (Ilkiw 1992, Bergamasco et
al. 2003). Total intravenous anaesthesia with
propofol is a common and safe choice for the
maintenance of such patients (Bergamasco
et al. 2003). For patients in status epilepticus
unresponsive to benzodiazepines, anaesthesia
with propofol may be effective temporarily,
but seizures may reappear at recovery. Ket-
amine is usually contraindicated in patients
with intracranial pathology. However, its use
can be beneficial in cases of refractory status
epilepticus. It has neuroprotective properties
by preventing cell death and it also decreases
glutamate activity which is released excessively
during refractory status epilepticus. Ketamine
in conjunction with dexmedetomidine seemed
to be a useful combination for three patients
with refractory status epilepticus (Gioeni et
al. 2018). Ketamine (1 mg kg*) with dexme-
detomidine (3 pg kg* h') can be given over a
5-minute period. Their combination can be
given as a continuous infusion for a period of
12 hours (Gioeni D et al. 2018).
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IIpw exiviioete

HOwn o1 Snpoocicvon

+ 'Eva xelpoypago Ba e€etdletal ya dnpocievon povo
€V TO £pYO TIOV TIEPLY PAPETOLL OE AVTO CUHHOPPOVETAL
e 11 KatevBuvinpleg O8nyieg mpog Zvyypadeig yla
v HBwr) kot Evlwia tov Zowv oe Kinviatpika Ie-
pLodIKa, ToL £€xouv avartuyOei arnd tn Aedvi Evewon
Krnvidtpwv Exdotov. Ot cuyypadeic Ba mpémel va
avadEPOLY 0aPWG OTO Kelpevo Tt Exouy akoAovBnoelL
auTEG TIG 0dnyieg, emmAéov TG SAWONG OTL 1) LEAETN
O1e€nxOn ovppwva pe tnv eBvikn vopobeaia.

+  Otovyypageic Ba mpemet va Snhodvouy pe cadrvela
OTL 10 Keipevo dev éxel Snpocotevtel TPONYOLHEVWLG,
ovTe £xet LTOPANBel oe AANo TiepLodiko Y kpiomn (St
adopeTika mpémet va dobel e€fynon ota ZxdAo 1OV
AtevBuvt Zovtadng).

o Ola ta Kelpeva TOU LTTOPAANOVTOL ENEYXOVTAL YLot
AoyokAom) pe KATAAANAO AOYLIoULKO.

o Otovyypadeic eivat LTTOXPEWHEVOL VO AVAKAAEGOVY
Keipeva 1 va StopBmoovv Aabn, edv amoartnOel.

o O Exd6tng kat o AtevBuvtig Zovtagng Aappavovv
HETPA YLOL TOV EVTOTILOHO Kal TNV aIoTpoTn ¢ On-
HooleVONG KELLEVOVY, OTAV €XEL TIPOKDYEL EPEVVNTIKO
TP ATITWLOL.

o Zemepintwon mov o Exd6tngn o AtevBuvtnig Zovtalng
TOU TIEPLOOLKOV eVNUEPWOOUV Ylar TUXOV LOXVPLOHOVG
yior eaporpévn €pevva, Oa ehéyEouv KATAANAX avTovg
TOUG LOXUPLOHOUG.

o Zemepintwon anodedetypévng eopalpévng dnpoatev-
HEVNG HEAETNG, 0 Ek8OTNG kat o AtevBuvTig Zovtadng
Ba v avakarécovy kat Ba v SnAdoovy wg «aTto-
OLPUEVT».

Tomor dnpoocievoemv

1) ApBpa cOvragng

Zovtopa dpBpa oxolacpol 1) Kpiong enikatpwy epdtwy,
Ta ool cuvtdocovTat ard T AtevBuvon Zovtalng (A.X.)
1 VoTEPA ATTO TTPOOKANGT) TNG.

2) ZuCTNUATIKEG AVATKOTIOELS
[Mpokettal yia epyaaieg mov cuvoyifouvv Kat a€lodoyovv
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v tpéxovoa PIBAoypadia, Paclouéve oe ETGTNLOVIKEG
amodei€elg. Ipémel va mapovoi&lovv Tig Mo mpdodateg
SaBéotpeg mAnpodopie ylo évor CUYKEKPLHEVO KTNVIATPL-
KO KAVIKO TIpOPAN O KAl HTTOPODY va GLVOJEDOVTAL ATTO
peta-avahvorn. H éktaon Tou kuping Ketpévov Sev mpémel
va gival peyalvtepn Tov 8.000 Aé€ewv kat ) PtpAtoypadic
va pnv vrepPaivet Tig 50 avopopég.

3) Epevvnuikég KAWVIKEG gpyacieg

[Mpdretral yla pwtdTLTIR ApBpar KAVIKHG épevvag, TTpo-
OTTIKOD 1) avadpopikol xapaktipa. H éktaon Tou kuping
Ketpévou dev Tpérel va eivat peyalvtepn Twv 5.000 Aé€ewv
Kot 1 BipAoypadia var unv vriepPaivet Tig 40 avadopég.

4) XOvtopes avadopig

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

5) Ev3iadépovoeg mepmtooelg

ATIOTENOVY OTIAVIEG TTEPUTTWOELG VOO UATWV 1] EGAPHOYT
VEWV Sty Voo TIKGOV HeBddwV 1) BeparevTikodv HETpwy /
TEXVIK®OV TIOL apopolV O VA €WG TIEVTE TIEPIOTATIKA.
E&v o apiBpog Twv meplotatikov vriepPaivel Ta mEVTE 1)
HEAETN LTTAYETAL OTNV KATNYOpIot TNG EPEVVNTIKNG KALVIKTG
gpyaciagn Tng ovvTopung avapopdag. H éktaon Tou kupiwg
Ketpévou dev Tpérel va eivat peyalbtepn Twv 3.000 Aé€ewv
Kot ) BipAoypadia var unv vriepPaivet Tig 20 avadopég.

6) Ipappa tpog tn A.X.

ITepiéxel kploelg yla SnHOOLEVEVEG IEAETEG OTO TIEPLOSIKA 1)
o€ GA\a eToTnpoviKd dnpootebparta. H éktaon Tov Kupiwg
Ketpévou dev Tpérel va eivat peyalbtepn Twv 1.000 Aé€ewv
Kot 1) BLPAtoypadio ver pnv vtepPaivel g 5 avadopég. Av-
T€G pItopel va elval TepLy padEg vEou e€OTTALOHOD, KALVIKEG
TIPATI P OELG, CUVTOHES AVAPOPEC TTEPUTTAOTEWY 1) TXOALN
TIOU 0 OLYYpadéag ToTeVEL OTL ElVAL YEVIKOD EVOLAPEPOVTOG
yia Tov avayvaootn. H A.X.armodpaocilet edv kat e mota
Hop¢r Ba SnpootevTel Kat n atdPACT) AVTH Eival ) TEAIKT).

IlpoeTopacia Tng epyaciag

K&Be epyaoia vtoBaietat otn Bpetavikr AyyAir yYAodooo
oe apyeio PDE. To keipevo mpémel va eivat StaptoppmLévo
oe SUTA6 SaoTnpa, pe epldmpto 3 cm artd OAEG TIG TTAED-
pég kat oe ypappatooetpd TimesNewRoman peyéBoug 12
ototxeiwv. H apiBunon tov celidwv npérnel va ivat ouvexng,
va Eekvd artoé T oelida Tou TitAou Kat va paivetat oTny
KaTw Se€id ywvia. Ot ypapég peEmeL v €X0UV GUVEXN
apiBunon oe GAn TNV €KTAOT] TOL KELHEVOL OTO APLOTEPO
nieptBwplo TG oeidag.
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present the most recent information available
and they can be accompanied by meta-analysis.
Systematic reviews should be no more than 8,000
words in length, with up to 50 references.

3) Original clinical study

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

4) Short communications

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

5) Case reports

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

6) Letter to the Editor

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

Preparation of the manuscript

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

Manuscript should include:

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



[MephapPavet:

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

Aé€eig)

2. Tlepidnyn kai Aé€eig evpetnpiov

H éxtaon g dev Ba mpémel va eivat peyalvtepn oo
300 Né€etg, otnv (Sta oehida e ToV TiTAO. AopNpEéveg
TEPIAYELG amaITOUVTAL Yl OAOVE TOUG TOTTOUG TWV
epyactov. H dopr) mpémet va eivat cOppwvn pe tn Sopn
NG epyaoiog (PA. mapakdtw). Katw and tnv mepiAnyn
avapEPOVTaL ATTO TPELS EG TIEVTE AECELG EVPETNpiOU, OL
oTtoleC TIPETEL VA avTLIOTOLXOUV 0TOUG OleBveic dpoug
touv MeSH (Medical Subject Headings, https://meshb.
nlm.nih.gov/search).

. Kuping keipevo

OLoUGTNHATIKEG AVAGKOTIN GELG KEPAAKLOTTOLOUVTAL
o6 e&ng:

i) Emornuovikd mAaioto: Tlepryp&dpovtat ) tpéxovon
KATAOTOOT), OL EMOTNHOVIKEG TTapePAoELs, oL uTToBETELG
QIOTEAEOUATIKOTNTAG, 1) OHAC{X TNG avaoKOTINONG yLot
TOV KALVIKO KTNVIATPO Kal OL GTOXOL.

il) MéBodou: TTapovatdlovTal Ta KpLTrpLor MAOYHG TV
HEAETWV, TO €(00G TWV HENETGOV, TO €id0G TwV {DHWV, TO
€idog Twv BepamevTIK®V TTapeUPATEWY, Ta LETPODHEVT
QITOTENEOUATA, O TPOTIOG AVALNTNONG TOV HEAETWY, T
oUAOYT) Kal avéAvon Tov dedopévwy, N ekTipnon Tov
BaBpob pepolnyiag Kal n OTATIOTIKA avaALoT, e4vV
auTr €xet yivel

iii) Amoredéopara: Tlapovoidlovial oL HeNETEG IOV
niepteANGOnoav, autég ov amneppipOnoay, oL INYEg
Kvd0OvoL peponyiag mov avevpédnaoav.

iv) Zu{Tron: Zulnrovval ta anotedéopata, n edpapo-
Y1 TOUG TNV KAWVIKT TIP&EN, 0 PaBpog alomiotiog Twv
ATMOTEAEOHATWY, THOAVE LLELOVEKTI AT TNG EPYATING KAt
1 CLHPWVIK PE AANEG TIXPOHOLEG EPYATIES, XV UTTAPYXOLV.
v) Zvpumepdopara : TlapovolalovTal ot TPOTATELS TWV
OUYYPAPEWV YLt TNV KAWVIKY TTPAEN, aAN& Kal yior TTe-
PALTEPL EPEVVAL

Ot gpeuvnTIKEG KALVIKEG EPYNTiEG TIPEMEL VX TIEPL-
Aappavovuv:

i) Eioaywy#: Tephapfaver cuVOTTTIKN Teptypadn tng
UTIAPXOLOAG YVOOTG TO OKOTIO TNG LEAETNG HE CAPTVELL.
it) YAixd xar péBodor: Tlepthapfdvouv T Aentopepn
TepLypadr Tov TPOTToL AYNG TWV LAIK®V 1) / Kot NG
eMAOYNG TV {OWV TTOL CLHHETEIXAV OTN HEAETT, Ka-
006 kal ™ cagn meptypadn tng pebodoloyiag mov
ePAPHOOTNKE. LE TIEPITTTWOTN HEAETOV TIOV APOPOVY
OTN XPNON MELPAUATOL®WV TIPETIEL VX AVAPEPETAL O
aptBpog e adetag mMELPAUATIOHOD artd TNV appodia
Kmnviatpikn Apxr). Ze mepintewon KAVIKGOV TEPIOTATIKOV
TpETeL Vo AapPéaveTtal ) cuykatabeon Tou ISLOK T TN TOV
{oov, votepa amd evnuépwon touv. H AX. Siatnpeil 10

Instructions for authors

2. Abstract and keywords

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

3. Main text

Systematic reviews structure:

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

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

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

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

v) Conclusions: Proposals for implementation
and further research.

Original clinical articles should be ar-
ranged as follows:

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

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

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

v) Discussion: The most significant findings
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dwkaiwpa var {ntroel and Toug oLYypadels avtiypado
NG &OELaG TTEPAUATIOHOD 1) SELYHATOANTITIKA EVTUTTO
ovykataBeong Tou I8LOKTATN.

ili) Zrariorikyy avalvon: Tleptyp&povtal AemTopepms
ol pébodol TeplypadIKiG Kot EMAYWYIKNAG OTATIOTIKNAG
avalvone. HAX. Siatnpei to dikaiwpa va {ntroet oo
TOuG ovyypadeic T apyxika deSopéva/eTprioelg Kal
TO apX€elo ATTOTEAEGUATOV TOU AOYIOHIKOD OTATIOTIKIG
avavong.

iv) Amotedéopara: Tpémet va topouatd{ov o pe AoyiKr
OELPA KAL VO ATTOPEDYOVTAL OL ETIOVAATYELG OTO KElEVO,
ToUg Tivakeg Kat TiG etkdveg. To ammotedéopata mpémel
v elvo OXETIKA [Le TO OTOXO TNG EPELVOG, VO AV TOTTOKPL-
VOVTOAL OTIG OITALTTOELG TG KOL VA UV TIoipoLot&ovTal
TIEPITTA 1] AOXETA OTOLXE(OL.

v) ZulhiTnon: Ze autr) oXoA&{ovTal T ONUAVTIKOTEPX
ELPNHATA TNG EPYATING. ZL{NTOOVTAL T ATTOTEAETUATA
o€ oxéon pe To oKoT6 NG epyaociag mov kabopioTnke
otV eloarywyn. Edv viapxouv eupriparto mov Sev avapié-
vovtav 1 eivat avtibeta pe v apyiki vtobeon, yivetal
nipoontafela va e€nynbovv. H oculftnon Sev mpémel
Vo elval Lo oGITAT) EMVAANYT T@V KITOTEAETHATWV.
Evprjpata tou dev meplypadpnKay 0T armoTeENECHOTA
dev TIpETEL VoL avapEpovTal Kal va oxoAtdlovTat oTn
ovlnitnon. Ipémel va yivetar cOYKpLon He Tor AITOTE-
Aéopata GA®V epeLV®V TTAPAAANAN HEe TNV avadopd
TOV EVPNUATOV TNG EPYATinG, OTIWS AVTE TTPOKVTITOLY
and ta anoteéopartd tne. Télog, mpémel va divovTal
T OLHITEPAOHATA TNG epyaoiog Kat n Tiidavr epappoyn
otV KAWIKY TTPAgH.

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

Orevdiapepovoeg epITWOELG TIpETEL Vot eTtLpepilovTa
o€ eloaywyn, eptypadr Kot culiTnon.

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

. Z0YKpoUvoT) CUUPEPOVTIRV

OL ovyypadeic LIToXpeOLVTAL VA ATTOKAAVTITOLV KO
TBAVI) OLKOVOLKT) GUYKPOLOT) GUUPEPOVIWY, YIA TTA-
paSely o LOLOKTNGIa EVPECITEXVIWY, IOLOKTN Ol HETOX WY,
OULPPOVAOVG ) arptolPég oA TAV. TéTolov eidoug okovo-
HLKéG pLOUIoELS [LE ETALPIEG TIOV EIVAL KHLECOL AVTAYWVL-
OTEG Yl 0TI0L0ST|TIOTE TIPOIOV TO OTT0(0 TIEPIAapPBAVETAL
o1n dnpooievon Bewpeital emniong ocbykpovon cupudpe-
pOVTWV. Xe MepIMTwon amovsiog cVyKpovong GUHPE-
pOVIWYV, 0TO onpeio avtd ypaperal «OL ovyypadeig
ONAwvouv dTL Sev LTIAPYEL CUYKPOLGT) CUUPEPOVTWV».

. Evxapiotieg

. BipAoypadikég avapopég

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

Short communications have the same structure
with original clinical studies.

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

Letters to the Editor are not subdivided.
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popég pévo otny AyyAikn yAoooa. Aev emTpéneral n)
Xpnon avagopdg oe eEMNANVIKO 1) dANO Keipevo, pe pe-
T&Ppacn TV oTOLXEIWV TOU (TITAOG, CLYYpaAdE(C, KATL.)
oty AyyAikn yhoooa. Ot avadopég péoa oTo Keipevo
TIAPOLCLALOVTAL e TOL OVOHATH CLYYPAPEWV KAL AKO-
AovBei To é1og Snpooievong (m.x. Jones 1997, Gregory
1999). Onov vrtapyovv o ovyypageis, Ba mpémet va
ovprteptAnpBovv kat ot dvo pali pe Tnv xpovoroyia
(m.x. Pascoe & Bennett 1999). Omouv vndpyouvv Tpeig 1
TIEPLOCOTEPOL CLYYPUPEIG, TO OVOUA TOL TTPWTOL CLY-
ypagéa mov akolovBeitar amd et al. (r.y. Williams et al.
2016). Ot ovyypageig eivat uitebBuvol ylax TNV aKpiPeta
KoL TNV TANPOTNTA TV avadopov. Mn Snpooctevpéveg
TP PHOELG, TIPOOWTIKEG XVAKOLVAGTELG, LTTOBANDEVTX
éyypado mov dev €xouv akdurn yivel SekTa Kat TEPAT-
Yelg Sev pemel va eppavi{ovTaL 0TO TUAHA AVAPOPDV.
O kataloyog avapopwv mepthapPdvel aAdopnTika
(mp&dTOG oUYYpAPENG) TIG PIPAOYPAPLKEG arvadopE,
HE T EMOVLHA TOV OLYYPAPEWV Kol TA ApXLIK& TOUG,
10 £10G, TOoV TTARp) TiTAO TOL &pBpov, TNV emionun ov-
VTN O™ ToL TiTAOU TV TtepLodikoD (o0pdpwva e To Index
Medicus), Tov TOpO Katt TV TTpOTN Kot TeEhevTaio oehiSa
Tou apBpou. Ta kepdhata Twv PiAiwv mapatiBevrat wg
e€iG: ovopaTa GLYYpAPEWY, £TOG, TITAOG TOUL Kepaaiov,
TiThog Tou BiPAiov, cUVTEKTNG (1) CUVTAKTEG), aplOUOS
éxdoomg, ekdOTNG, TTOAN, KAt TTpWTN Kat TeAevTaia oehiSo
TOU KEPAAIOV.

[Moapadetyporto BIPALOYPAPIKGOV ovVAPOPOY GTOV Kot-
TéAoyo:

ApOpo meptodikot

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

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

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

ByfSrio

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

Mropeite va katefdoete To apyeio csl fe To GTUA TwV
avapopwV, TTOL UTTOPEITE VA PN OLUOTIOLOETE e TIG

Instructions for authors

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

Exampes of references:

Journal

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

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

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

Book

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

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

. Tables

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

. Figures

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

7. Tlivakeg
Ot mmivakeg aptBpovvial pe apafikovg aplOpovg (e
OELPA EPPAVIOTIG TOUG OTO KelpEVO. Aev TIPETIEL VA TTEPL-
AappavovTal mivakeg oL omoiot 8ev avadpépovtatl péoa
070 Kupiwg Keipevo. Ot mivakeg mpémel va eivat autdvo-
HOL KoL EMAPK®G eTMECNYNHATIKOL, MOTE VA LITOPOUV VA
dafactovv kat va artodidovv vonpa avelaptritemg Tou
KUPIWG KELLEVOU. XTO EMAV® HEPOG GpEPOLY TOV aplOpod
toug (m.y. ITivakag 1) kat otn ovvéxela Tov Titho Toug
pe meCa ypappata. Epocov vmapyovv ene€nynoeig mov
BonBolv otnv katavdnomn tou mivaka eppavitovtat wg
UTTOOTELWOELG KAl onpaivovTal e cUHPola w¢ ekOéTeg.

8. Eikoveg

Ot pwtoypadieg, Tor oXHHATA Kot T Story pappaTa ovr)-
KOLV OTIG «EIKOVEGY. Ot elkdveg aptBpovvTal pe apafi-
KOUG apLOpoG e Tr oelpd ELPEVLIOTIC TOUG OTO KEHEVO.
Ol elkdveg Tpémel vor aItoaTENAOVTOL O€ HOPPT) jpeg T
tiff kot n) avévor) Toug va eivat tovhéytotov 300dpi. Ot
Ael&VTEG TV EIKOVWV AVAPEPOVTAL HETE TOUG TTIVAKEG.
e k&Be Aelavta mpérel va avapEpeTal n) Ny e
EIKOVAG, EKTOG OV AUTH) TIPOEPYKETAL ATTO TO TIPOCWTILKO
apyelo Tov ovyypadEéwy.

Dappaka, Hovadeg HETPNOTG, CUVTOHOYPAPiES

Ot pappareutikég ovoieg avadepovtal e Baon T SpaoTikr)
ovoia Toug Kot OXL HE TNV EUTTOPLKN ovopaoia Toug. Tnv
TPWTN popd 1oL epdpavilovTal oTo Keipevo akolovbel oe
ntapévOeon 1 eUITOPLKT) OVOHAG{X TOU OKEVATUATOG TTOU
xpnotpomowBnike kat n eraipeio mapaokevng (EUTopIKN
EMWVULHIA 1) ovopacia TTpoldvTog, eTatpeia, TTOAN Kot Kpd-
106). H 8601, 1 0866 Xoprynong Katn ouxvatnta xopnyn-
OT¢ TV OUCLMV TIOL XopnyNOnKay mpénet va torobetodvTal
oe apévBeon péoa oo Keipevo. Ot povadeg pétpnong
TV Stddpopwv peyeBwv akorovBoiv To Stebvég cboTnpa
(SI) (;t.x. mg kg-1). Tix tn) xpnotporoinon onotxadrjrote
OUVTOHOYPUPIAG, TIPETIEL TIPOTYOUHEVWG VoL EXEL XPTOLHO-
mtotn Bl OAOYPAP®C TNV TIPOTN POPE TTOL CUVAVTATAL GTO
Kelfevo, KaTa Tnv onoia 1 cuvtopoypadia tormobeteital
péoa oe tapévBeon.

Kotd tnv vitofoir Sniovovtat ta mArpn ovopata v
ovyypadéwy, ot Tithot Toug, 1 StebBuvon NAEKTPOVIKNG
aAnloypadiag kat 1 B¢on epyaciog Toug, KabBwg Kat o
urtevBuvog alnhoypadiog. Metd tnv vitofolr) Tng, 1 ep-
yaoio Aappavet évav AplBpd Avadopdag tov Kowvortote{tal
otov urtevBuvo aAAnloypadiag, o 0TToiog TOV XPNCLHOTTOLE]
o€ K&Be eTIKOV@VI TOU e TO TTEPLOSLKS. ZTOUS GUYYPADEG
TIPETEL VA TEPAABAVOVTAL HOVO OCOL CUHMETEIXAV OTN
oUAMANYN NG 18¢ag, oTo oXeSIaAopO NG epyaciag, oTtny
EKTENEDT), 0TI CLUANOYT) KAl TNV av&Auon Twv deSopévmv
Kat 0T ouyypadr.
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image must be stated, unless the authors hold
the copyright.

Drugs, units of measurement, and abbrevi-
ations

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

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

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



O)eg ol epyaoieg ov vrroPailovral yla dnpocievon oTo
TePLOSIKO KpivovTal ATt TOLAGKLoTOV U0 KPLTEG, OL OTTOl0L
elvat eldikol yla To Bépa emiotripoveg Kot Sev yvopilouv ta
ovopaTa TwV oLYYpadEéwy. [la To oKOTO VT, OL LYY pOL-
¢elc Tpémel vo Tapaelmovy aé To Kupiwg Keifievo omolo-
drjmote oToLyElo pITOpEl Vo aTOKAAUYEL TNV TIPOEAELOT) 1) TaX
ovopata Twv ouyypadéwy. Ot ovyypadeig eldomolodvTal
0€ EDAOYO XPOVIKO SLAOTNHA YLot TNV artodoxT 1) amoppLymn
NG epyaociog yla dnpoaievor. Ze mepintwon cofaprng Ot-
adpwviag petad Twv 00 KPLTWY, 1) epyacio Ao TENNETAL
yia kpiorn og Tpito kpttr). H Tedikr) amddpoon mopapével on
A2, E¢pOoov anautolVvTol TPOTIOTIOLOELG 1) SLEVKPLVIOELS, 1)
epyooio podi [e TIC TTapaTnpr)oeLg TV KPLTOV EMOTPEPETAL
otov vrtebBuvo aAAnoypadiag. E¢dcov ol cuyypaeig
TPOTIOTIOICOLY TNV EPYACIA TOVG 1)/ KoL ATIOLVTHOOLV OTIG
TPATNPHOELS TV KPLTWVY, TNV emarvLItoBAANovV o€ Ot-
dotnpa tecodpuv efdopddwv. Epdcov n epyaocia yivel
arrodekTr yla Snpocievon, amootéAetat and T A.X. o€
HeTaPpaoTH, Yl va TNy anodwael oTn devtepn YAwooa
ToU Teptodikov. Tnv evBUVN Yl To TENKO peTaPpaATHEVO
Kelpevo Tnv éxouv ol ovyypageig Tng epyaoiog. To keipevo
auTO aITOGTEAAETAL TIPOG £YKPLOT) 0TOV LITELOVVO OAAN-
Aoypadiag, o 0To{og TIPETEL VoL TO ETILOTPEWEL (e TIG TUXOV
dopbaoeig oe Sidotnpa Svo efdopddwy. Ta Svo TeAkd
Keipeva, EAANVIKO Kot oy YAKS, aItoo TEAAOVTAL OTOV LITED-
Buvo adAnloypadiag amnd To Tunoypadeio TPOKeLHEVOL VA
nipaypartorolioet Tov Tehikd éleyyo. Metd 1o otadio auto
Sev grutpémetal Kapio alAayr) oTo Keipevo. Avatura dev
StatiBevrar, oM T TEMKE Kelpievor LETA TOV TUTTOY padLKO
éeyxo artootéAovtal otov LitebBuvo alknhoypadiag oe

nAektpovikn pop¢r (apxeio pdf).

Televraia tpomomoinon: 13 Anmpidiov 2021

Instructions for authors

corresponding author for the final corrections.
At this stage no changes are allowed in the text.
Reprints are not available, but a copy of the fi-
nal manuscript will be provided via email to the
corresponding author (pdf file).
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To No 1 neplhaipio o€
NMMWANCEL OTOV KOGHO!

me i Twv Tou
mpoiévToc.MoloTikn Kai mogoTikn uvBean:Eva Mephaipo Twy 38 cm
(12,5 g) mepiéxer imidacloprid 1,25 g kat flumethrin 0,56 g w¢ SpacTikég
OUiEC DApHAKOTEXVIKN HOPPRTKPI, GOopo mepaiptio Eidn {ewv: [dTec,
oKkolol (< 8 kg).@epameutikég evbei€eic. MaTec: Ma T Bepaneia kal Ty
TIpéANYN TG Mapacttwong ané YuMoug (Ctenocephalides felis) yia 7 pe
8 rvec, MPoCTATEGE To pEGO TEPIBAMOV ToU {WoU EVAVTIA oTNY aVATTTUEN
TWV TPOVULQIK®Y oTadiwy Twv YO yia 10 BSopddec. To Seresto pmopel
va { 0 poG piag Beparneia yia Tov Ekeyxo ™G
ANepyikic ané WoMoug Aeppatindac (AWA). Ekvhot: o T Bepaneia Kat
v mpSAnYn TG it an6 YuMoug (C ides felis, C. canis)
Yia 7 pe 8 privec. Mpootatedel o Gedo mepiBahov Tou {bou evévTia oy
QUATTTUEN TWV TIPOVURPIK&Y TTadiwy Twv YUMWY yia 8 prvee. To Seresto
uropei va ypnotponondei wg péPog piag otpatnyikii Bepantiag yia tov
£ENeyxo TG AMepyikriG amé WiNoug Aepparitidac (AWA). To mpoiéy mapéxel
éppieon mpootaoia evdvria o perddoon Twv naBoyovw Babesia canis
vogeli ka1 Ehrlichia canis ané Tov kp:
LEVOVTAG €101 Tov KIvBLVO NG TPOMACHWONG Tou OKUAOU Kal TG

~g

£phixiwong Tov okuAo yia 7 privecMeiwon Tov kvSGvou pehuveng amo
Leishmarnia infantum o petadidetar ané EABOTSHOUG (OKVIMEQ) Yia €W
Kat 8 privecia T Bepaneia Mapacitwong ané GBEIpE pe CTOHATIKG HopIa

n i agaipeon Tou pmopet va ipotadi,
JEXPL Va EEGQQVIOTODY Ta. GUMTTGHATAZE TION) OTIVIEG MEPITIGGEIC
OTOUC OKUAOUC Kal OF OTIAVIEC TEPITTQIOELC OTIC YATEG, QVTISPACEIC OTWG

{n0, PheyHovi), éCena, £ aMoboE 1 i propei

paonTkos Tomou (Trichodectes canis). AveevBeigeic:Na pnv epapyéletar o
yatékia nAiiag 6 w1 a5wv. Na pnv ETal
0¢ KourdBia nIiac KpéTepNS T 7 eBSoabwVAa i XpnotHomoreita oe
nepiTTon UnepeUAIGBoidc OTA BpACTIKA CUOTATKA. 1 OE

va ¢ kaioe auta Ta
n agaipeon Tou mepaijioule OMGVIEC MEPUTIGOEK OTOUG OKGAOUG
onwg amilq onacruol xau TPOHOG wropel va

Seresto

Bk apéowC TPV a6 T xprion. ZETUNETE To mephaipio kat BeBatwBeite Mg
8ev umapxouv KaBAou UMOAEipATA AN ToUg TAAGTIKOGG UTTOBOXElS péoa
a0 mepihaijuo. MPooappBoTE To MEPaiIO YUPW aMé To a6 Tou {Wou,
XWPIG VA TO EPAPUGOETE TIOND OQIKTA (EVOEIKTIKG, Ba fTav kahd va umdpyel
anéotaon 2 Saxtihwy avépEsa oTo Mepiaiio Kat 1o Aaid). TpaBri€te to
TiEpIEGOV MepINapIo SIAHETOU TG IGPTING Kat KOYTE KABE EMIMEOV koG
Tou uepBaivet Ta 2 cm.To Mo TPETE! Va GopIETal CUVEXX Yia TV

ané ta ékdoxa. evépyeiec Kat

OTAVIEG MEPUTIOEIC, TIC TPWTEG NUEPES KETd TNV £papLOYH, Wiopei va
me Tiou pmopeiva

KPUYIHO, KpaUYEG, 6 6 YAeiio kat /1)

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

ouvnBioe! va gopody mepiaipia. EMBETK6TTG, BEté TV Egappoy Tou

Seautdta 1 Tou
Eniong, 0ToUG OKUAOUG Kl OTIG YTEG, OE OTIGVIEG TIEPUTTIOELS MTIOPE! apxIKG
Ve GupBOGV e Kal TapoBIKEC avTISpaTELS, OMe Katdehyn, akhay oty
TipGoANYN TPOWric, GIENOPPOIC, EHETOC Kat SIdppOId. OMwG CUBAIVEL Kat e
@\\a npoidvia iou epappGlovial Tomikd, uMopei va epgaviotel aMepyiki

mepi Twv 8 pnVév Kat va agaipefral énerta ané Ty mepiodo
Bepaneiac. Na eAéyyetal TieplodIka Kat va IpocapuéleTal 6woTd, edv eivat
anapaimo, Biaitepa érav Ta yatékia/ koutdBia Bpickovar oy mepiodo
QvamTUEG AUTS O TEpINIO Efval OREBIAOLEVD va SOBETEl v HXVIoHO

3 muwnc 3 Twa Kal Tpémog

KoAdpou, éxet avagepBei o€ TIOA OTIAVIEG NEPTTAOEL, EEATQ: 6 t0
TepiAaljio £XEL EQUPHOOTE OWOTA. AVTIBPATEIG, GG KVNoKOG, EpUBnpa
Kal anhela Jnopei va oTo onpeio

AUTEG £ouV ava@epBei WG OTIAVIEG Yia TOUG OKUAOUG Kal  aoUVABELS Yid T
VATEC Kal GUVABWC UTOXWPOUV péa OE 1 e 2 EBBOUABEC. T€ HEHOVWHEVEG

Xprion. Eva mephaipio avd (o epappoleTal yopw
a6 A6, e YATeC Kal HIKpOOwHOUG GKUMOUG GwHaTIKoU Bpouc £we 8 kg
£QapuOTeTal éval MEPIAGHIO rikoug 38 cm.ZE OKUMOUG CWHATKOD BAPOUC
vw Twv 8 kg epapp6leTat éva mepihaiyio yia okGAoug > 8 kg pikoug 70 cm.
Tt £€WTEpIKr} XPION H6VO. AQUIPESTE T0 TEPIAGIMIO ATId TV TIPOCTATEUTIKT

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

1 aVaQOPA TIApAMGVY Kal GVEMBGNTWY EVEpYEIDY
napakalospe kahéote 211 4041 436



» ENAOMNAPAZITOKTONA ZKEYAZMATA INlA ZKYAOYZ & IATEZ

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

Pyrantel

M Pyrantel Tafarm DOG pyrantel embonate 2,29/100g
To Pyrantel Tafarm DOG eivat €va KA avekTd eUpEg PAOUATOS
avBeAuvoiko To omoio evdelkvutal yia Tov EAeyX0 kaL T Bepareia
TIAPACLTWOEWY, TIOU oQehovTal o€ TIapAaLTa TOU YAOTPEVIEPIKOU
OWArva Tou OKUAOU, OMwg:

> Toxocara canis

» Toxascaris leonina

» Ancylostoma caninum

» Uncinaria stenocephala

> Physaloptera spp.

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

To Pyrantel Tafarm CAT eivat éva kaAwg avekto eupéog pAouatog
avBeAuvBiko To omoio evdeikvutal yia Tov EAeyxo Kal T Bepareia
TIAPAOLTWOEWY, TIOU 0PehovTal 0€ TIAPAOLTa TOU YAOTPEVIEPIKOU
OWAva mg ydrag, 6nwg:

» Toxocara cati

» Toxascaris leonina

» Ancylostoma tubaeforme
» Uncinaria stenocephala

Prazincox

EvOonapaoiToKTovo - Aiokia yia okUAous & YATes

Praziquantel 50mg & Fenbendazol 500mg -

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

= Na un xopnyettat o€ €ykuoug akUAoug pw v 40n nuepa me Kuopopiag
= Na un xopnyeitat o€ €yKUES YATeQ

= Na pn xpnotdorotettal og {wa mou Tpoopifovtal
yla avBpwruvn katavaiwan

TAFARM E.N.E. XpioTiavoundlews 108, 11146 Tahdrar, Tnh. 210 2137600, Fax 210 2928174, e-mail: info@tafarm.gr




NEO NMPOION CC CARDIOCARE
NMPOXTATEYEI THN KAPAIA TOY
ANO TA APXIKA ITAAIA

Zag mapouotddoupe tn véa KAvIKN diatta
PURINA® PRO PLAN® VETERINARY DIETS CC Cardiocare
‘Eva peiypa OPENTIKWV GUOTATIKWY TTIOU UTTOOTNPIEL
v Kapdlakn Aettoupyia tou okUAouU.

PRO PLAN

VETERINARY DIETS

E PURINA/| Your Pet, Our Passion.




richterpharma

000

Bupaq ®
Multidose

Bounpevopivn
Alaxeipion digyxeipntikoU &
pETEYXeIPNTIKOU Névou
e
Providing a Healthy Lead Bupaqg ® Multidose
WWW. nchter_pharmacom 0,3 mg/ml solution for injection

/‘h"eo ce “ Tonikég avunpéownog:
............. .. Neocell EME, 10° xAp E.O. ABnvav-Aapiag, 14451 Metapdppwon, ABnva T: 210 2844333, E:info@neocell.gr, www.neocell.gr



