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MepiAnyn

H emokAnpiSlog avawobnoia - avaiynoia (EAA)
elvat gla ouxva epappolOPEVN TEXVLKI ETILXWPLAG
avaitobnotag toco otnv avaioBnota tou avBpw-
TIOU 000 Kat TNV avatcbnoia pikpwv {wwv. H erL-
okAnpiléLog avalobnola avagepetal otnv gyxuon
TOTILKWV avaloBnTKWy oTov €MLOKANPISLO XWpo
yla TNV TIEPLEYXELPNTLKN amevalobntotoinon vog
XELPOUPYLKOU TIESLOU TIPOKAAWVTAG aLoBNTLKO, KL-
VNTLKO KAl AUTOVOUO ATIOKAELOHO. H eTILOKANPLSL-
oG avaAynola avagepetal otnv €yxuon OTILOELSWV
OTOV ETILOKANPISLO XWPO yla TNV TIEPLEYXELPNTLKN
KOL HETEYXELPNTLKN SLaxelpLon Tou ovou. H xprion
TNG 0TNV KALVLKI) TIPAKTLKN TWV PLKpWV {WWV TIapE-
XEL BEATLOTEG OUVBNKEG yLa TANBWPA ETIEPPACEWY
HaAakwv popiwv kat opBomedikwy enepBaoswy. H
EAA pmopel va mapégxel KaAUtepn ToldTnTa avat-
oBnolag pelwvovtag Tov TIOVO KAl CUVETIWG TLG
QTIALTACELG OE avaloBnTIKA Kat avaAyntkd. Ava-
Aoya pE TNV emAoyn Tou @apudkou, n EAA pmopet
va CUMPPBAAEL OTNV TIEPLEYXELPNTLKN oTaBepdTnTa
™G avalobnolag, Kabwg Kal otn HETEYXELPNTLKNA
aveon tou acbevouq. H EAA o€ okUAoug Kal ya-
TG ekTeEAE(TaL Og SLaopeg BEoeLg avaloya UE TO
EMLOUPNTO SEPPOTOULO TIOU TIPETEL Va avalodnto-
TownBel. Auto pmopel va elvat auyeviko, Bwpakt-
KO, 00PUIKO, LEPOKOKKUYLKO KAl KOKKUYLKO. H TLo
ouvnBLopévn Bgon yla emlokAnpiSlo gyyxuon sivat

Abstract

Epidural anaesthesia - analgesia (EAA) is a fre-
quently practised regional anaesthetic technique in
both human and small animal anaesthesia. Epidur-
al anaesthesia refers to the injection of local anaes-
thetics in the epidural space for perioperative de-
sensitization of a surgical site producing sensory,
motor and autonomic block. Epidural analgesia re-
fers to the injection of opioids in the epidural space
for perioperative and postoperative pain manage-
ment. Its use in small animal clinical practice pro-
vides optimum conditions for a plethora of soft
tissue and orthopaedic surgeries. EAA may provide
a better quality of anaesthesia by decreasing pain
and thus anaesthetic and analgesic requirements.
Depending on the drug selection EAA can contrib-
ute to perioperative stability in anaesthesia, as
well as postoperative patient comfort. EAA in dogs
and cats is performed in various locations depend-
ing on the desired dermatome which needs to be
anaesthetized. This can be cervical, thoracic, lum-
bar, sacro-coccygeal and coccygeal. The most com-
mon site for an epidural injection is between the
seventh lumbosacral vertebra and the first sacral
vertebra. Epidural administration of local anaes-
thetics and opioids can be implemented by a se-
ries of different techniques including the hanging
drop technique, the loss of resistance, the detec-
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peTa&U Tou €BSopou 00PUiLkoU GTIOVSUAOU Kat TOU
TIPWTOU Lepol omovSUAou. H emLokAnpidLog xopn-
yNon TOTILKWV avaloOnTIKWV Kat OTILOELSWV PTTopEL
va uAottotnBel pe pLa oelpd SLAPOPETIKWY TEXVL-
KWV, OTIWG N TEXVLKA TNG KPEPAPEVNG oTaydvag, N
anwAela avtiotaong, n aviyveuon eEWokANpL&LWY
KUPATWY Tileong Kat AAAEC. Ma va emiteuyBel n
KpavLaKn eEATIAWGCN TOU TOTILKOU avaloBnTikoU Kat
0 €MLOUPNTOG ETILOKANPLELOG ATTOKAELOHOG OTIOLTEL-
TaL €vag eAayLotog 0ykog 0,2mlkg” . O dykog autdg
peTpdtal ocuvnBwg pe BAon TO CWHATIKO BApog,
OAAG UTTAPXEL KAL YL GAAN TEXVLKN TTOU €€apTatat
Qo TNV aTOoTACN WWLAKOU A0BoU - KOKKUYLKOU On-
pelou. Ta ouvrBwg xopnyoUpeva ToTikda avalodn-
TWKA TtepAapBavouy tn Atsokaivn, tn BoutmiBakal-
v, tn portitBakaivn. Exouv €miong xpnotpornotndet
n popwivn, n Boumpevopwivn, n pebaddvn kat n
TpapadoAn. O emlokANpi&Log amokAeLopOg ptopel
Va TIPOKAAECEL OPLOHEVEG TIAPEVEPYELEG avaoya
HE TNV ETILAOYM TOU QAPHAKOU, OTIWG UTIOAEPLOPO
SEUTEPOYEVWG AOYW QVATIVEUOTLKNG KATACTOANG,
KapSLayYELOK) KATAOTOAN, VEUPOAOYLKEG ETILTIAO-
KEG, KVNOMO TIoU oxeTETAL PE TA OTILOELSH KAl Ka-
TakpAtnon oUpwWV. OPLOPEVEC ONUAVTLKEG TILOAVEG
ETIUTAOKEG TIEPIAAPBAVOUV ATTOTUX LA OTNV TEXVLK,
EMPOAUVON KAl OXNPATIOPO alpatwpatog. H ma-
poUoa avaokOTINGoN ATIOOKOTIEL OTNV EVNUEPWON
OXETIKA PE TNV TeXVLKN TNG EAA, ta ouvnBwg xo-
pNyoUpEVa TOTILKA avaloBnTkA Kat Toug ouvdua-
opoUG Toug, KaBwg Kat TLg TiBaveg avermBupnteg
EVEPYELEG TIOU TIPETIEL Va AapBavovtal uttogn. Av
KAl apyLKA amoTeAEL TIPOKANGN, €lval pla eAdyLota
EMEPPATLKN TEXVLKN N omola pmopel va cupTept-
AnwBel og éva Looppomnuévo avalcBnoloAoyLko
TIPWTOKOAANO HE OXESLO TIEPLEYXELPNTLKNG SLaXElpL-
ONG TOU TIOVOU.

Epidural anaesthesia and analgesia

tion of extradural pressure waves and more. A min-
imum volume of 0,2mlkg™’ is required to achieve
the cranial spread of the local anaesthetic and the
desired epidural blockade. This volume is usually
measured based on body weight, but there is also
another technique depending on the occipito -
coccygeal distance. The commonly administered
local anaesthetics include lidocaine, bupivacaine,
ropivacaine. Morphine, buprenorphine, metha-
done, and tramadol, have been used as well. The
epidural blockade might induce some side effects
depending on the drug selection, including hy-
poventilation secondary to respiratory depression,
cardiovascular depression, neurological complica-
tions, opioid-related pruritus and urinary retention.
Some important possible complications include
technical failure, contamination and hematoma
formation. This review aims to provide an update
on the EAA technique, the commonly administered
local anaesthetics and their combinations, and the
possible adverse effects which should be taken into
consideration. While initially challenging, is a mini-
mally invasive technique which can be included in a
balanced anaesthetic protocol with a perioperative
pain management plan.

NéEeLg eupeTnpiou: avalobnoia, avaiynotla, eMOKANPLSLOC, OTILOELST), TOTILKA avaloOnTka

MeSH keywords: anaesthesia, analgesia, epidural, opioids, local anaesthetics

Etcaywyn

H emilokAnpidLog éyxuon avaloBnTikwy Kat avaiyn-
TIKWV PapPAKwY elvatl gla ouxva xpnolgotoLlou-
HEVN TEXVLKN ETILYWPLAG avalobnolag otnv paktL-
Kr TwV PLkpwv {wwv, n ottola apgxeL avatodnota
Kat avaAynola o€ SLAPOPEG XELPOUPYLKEG ETERA-
o€lG. H oopuolepr) emokAnpiSlog avalobnoia kat
avaAynola mapéxel avatobnola kat avaAynoia
oupaia tou oppalol og oKUAOUG Kal yateg (Garcia
- Pereira 2018). H emokAnpiSlog avaiebnaoia ma-

Introduction

Epidural injection of anaesthetic and analgesic
drugs is a frequently used regional anaesthetic
technique in small animal practice providing an-
aesthesia and analgesia to a number of surgical
procedures. Lumbosacral epidural anaesthesia
and analgesia provides anaesthesia and analge-
sia caudal to the umbilicus in dogs and cats (Gar-
cia - Pereira 2018). Epidural anaesthesia provides
preemptive analgesia by suppressing central sen-
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PEXEL TIPOANTITLKA avaAynola KataotéAAovTag TNV
KEVTPLKN eualobntomoinon, Yelwvovtag Ttov ovo
KOl TLG ATTALTACELG O€ ELOTIVEUOTLKA r/Kal OTILOEL-
51 pappaka TepleyxelpnTikd (Steagall et al. 2017).
ETIUTAEOV, PELWVEL TNV AVAYKN YLO PETEYXELPNTLKN
avaAynola Stacwong, Kabwg Kal TLG CUYKEVTPW-
OELG OTO TIAAOHA TWV PLOSELKTWY TtIoU oxetidovtat
HE TO OTPEC, TNG YAUKOLNG KAl TNG KOPTLLOANG, Katd
TN SLAPKELA TNG XELPOUPYLKNG eTéPBaong (Romano
et al. 2016, Steagall et al. 2017). ATAr}, ac@aAAnG Kat
©ONVN, N TEXVLKA QUTA TIAPAPEVEL EVA XPOLUO Ep-
YaAe(o yLa Tov KAWVLKO LaTtpo pe HAAAoV XxapnAo to-
000TO emiLmAokwv (Jones 2001).

H mapouoa avackomnon xwpidetat ot akdAou-
Beg evotntec:

® Avatopia tou emlokAnpiSlou xwpou

® DaPPAKOAOYLKEG ETILEPATELG TWV TOTILKWY avat-
oBNTKWY

® 'OyKOG KaL KATavour) oTov EMLOKANPILSL0 XWpo

® KapSLayyeLakeg EMLEPATELG

® MeTtaBOALOPOG KAl OPUOVEG

® TeEXVLKN
® TotmtoB€tnon tou {wou
® AVaTopLka opdonUa yLa TNV 0oYUOLEPH ETIL-
okAnpiéLo avatobnota

® EvSei&elg Kat avtevSeielg

® MéBodol emiBePBailwong tng tomobEtnong tng Be-
AdVaG OTOV ETLOKANPLSLO XWPOo

® Baolkog EOTIALOPOG yLd TNV €MLOKANPLSLO avat-
oBnota

® EVEGLUOG OYKOG PE BAON TO OWHATLKO BApog & T
MAKOG TNG OTIOVSUALKNAG OTAANG
® WAtk Bapog
® MAKOG OTIOVEUALKIG OTAANG

® JuXVWG xopnyoupeva @appaka kat cuvéuaopot
PAPPAKWY - TOTILKA avaloBntika

® OmLoeLdn

® AvemBUNTEG AVTLSPACELG

Avatopia Tou ETILOKANPLSLOU
X(J'JPOU (Ewkéva 1)

O oToVSUALKOG owAnvag TeptAapuBavel tov emt-
OKANPLSLO XWpPo, TIG PNVLyyeG (OKANpr pnviyya,
QPAXVOELSAG KAl XOPLOELSAG PAVLYYQ), TO EYKEWQ-
AovwtLlalo uypo Kat Tov vwtilalo puehd. O vwtialog
HUEAOC SLEpYETAL HEOW TOU OTIOVSUALKOU CWANVA
aTo TOV EYKEPAAO £WG TNV oupaia 00YUIKNA TIEPLO-
XM TIOU EKAETITUVETAL OTO KWVOELSEG AKPO TOU HU-
€\oU (Jones 2001). ATwTepaA TOU AKPOU AUTOU TOU
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ELKOVa 1. Zxnuatikh amelkévion Tou emokAnpiSlou xwpou
AotépL: To akpo TnG BeAdvag aivetal otov EMLOKANPLSLO XWpO.

Figure 1. Schematic diagram of the epidural space
Star: The tip of the needle is shown in the epidural space.

sitization, decreasing pain and inhalant and/or
opioid requirements perioperatively (Steagall et al.
2017). Furthermore, it reduces the need for postop-
erative rescue analgesia, as well as the plasma con-
centrations of stress - related biomarkers, glucose
and cortisol, during surgery (Romano et al. 2016,
Steagall et al. 2017). Simple, safe, and inexpensive,
this technique remains a useful tool for the clini-
cian with a rather low rate of complications (Jones
2001).

This review is separated in the following sections:

® Anatomy of the epidural space
® Pharmacologic effects of local anaesthetics

® Volume and distribution within the epidural
space
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vwTtlalou puelou Bploketal n umoupida. H okAn-
pr| pnviyya ouveyilel oupala peta tnv amodAnén
TOU vWwTLalou pueghoU kat oxnuatilel pla pepppa-
vwaén Brkn TIoU ava@EpPETal WG PNVLYYLKOG odKog,.
O HNVLYYLKOG OAKOG TUTILKA TEAELWVEL OTO €Ttime-
80 ToUu 6° 00WYUikoL oTovSUAou (06) Kal Tou 7
00@UikoU oTtovsUAou (O7) oToug TIEPLOCOTEPOUG
oKUAoUG Kat Peta&l tou O7 Kat Tou 3% LepoU OTIoV-
SUMNou (I3) otig eplocdtepeg yateg (Campoy 2013).

O €TLOKANPLSLOG XWPOG lval n «SUVNTLKH» KOL-
AoTnTa mou Bploketal PeTa&L TNG OKANPNG HNVLy-
Yag¢ Kat Twv yupw omovSUAwv. MeplhapBavel to
EO0WTEPLKO OTTIOVEUALKO (PAEBLKO TIAEYHa KaBWG Kal
OUVSETLKOUG Kal AMWEELG LoToUG. O emLokAnpisLog
XWpPOog SleupUveTal oTo ETESO TOU 00WYUOLEPOU
HECOOTIOVSUALOU XWPOU TIAPEXOVTAG TNV LEAVLK)
Beon ywa tn Slevépyela emiokAnpidiag avalodn-
olag. Yrdpyouv TOANG onpela yla tnv emtokAnpi-
SLo0 avalobnola, OTWG N AUXEVLKN, N BwPAkKLKN, N
00@UIKI, N LEPOKOKKUYLKN KAl N KOKKUYLKH, aAAd
n Tapoloa aVAoKOTINON ETKEVIPWVETAL Kupi-
WG oTnNV oopuolepn emlokAnpidlo avaiobnotia. H
00@UOLEPN ETILOKANPLSLOG €yxuon QAPUAKWY OF
OKUAOUG Kal YATEG TIPayHAToTIolE(TAl PETAED TOU
O7 kat Tou 1% tepol ottovsUAou (I1) (Jones 2001).

O LEPOKOKKUYLKOG PEGOOTIOVEUALOG XWPOG XPN-
OLJOTIOLE(TAL Yyla TNV €MLOKANPLSLO  xopriynon
avaloOnTIKwy SLAAUPATWY o€ YATEG PE OKOTIO TNV
armevalodnroTolnon TG TEPUTPWKTLKAG XWPAG.
AeSOPEVOU OTL O PNVLYYLKOG OAKOG OTLG YATEG EKTEL-
VETaL oupaia pPéExPL To 1° LEpd TPNHA, O LEPOKOKKU-
YIKOG HECOOTIOVEUALOG XWPOG Elval pLa TTAEOVE-
KTLKN B€on oTou n eTiLokANpLSLog avatobnoia tng
EMLOUPNTAG TIEPLOXNG HTTOpEL va yiVeL pJe aopdAsla
Kat va amoeuyBel N akovola ipocBacn otov uta-
PAayVOELS XWPO. H LEPOKOKKUYLKN ETILOKANPLSLOG
mpoomiehaon eEaleipel Tov TBavo kivsuvo SLa-
TPNONG TOU VwTLalou Pughou f akovolag evéoppa-
xtatag éyxuong (Garcia - Pereira, 2018).

PaPHAKOAOYLKEG ETILEPATCELG
TWV TOTILKWV avatcdntikwv

H emiokAnpidlog xopriynon TOTILKWV avalodntt-
KWV TIPOKOAEL aLoBnTLkO, KLVNTLKO Kal autovopo
QTIOKAELOPO. MeETA TNV €mLokAnpiSia xopryynon,
TO avaloBnTko StaAupa Slayeetal SLapécou TG
OKANPAG HAVLYYQG KAl HECW TWV HECOOTIOVSUALWY
TPNHATWY yla va SpAcEL OTLG VEUPLKEG pLeg Kal,
TEAKQ, VA ATTOKAE(OEL TIOAAATIAG TTAPACTIOVSUAL-
KA veupa. O aloBnTikog ATOKAELOPOG ATTOTPETIEL
NV aAyalobnola, evw 0 KLVNTLKOG OTIOKAELOPOG
TipoKaAel BabLd XaAGpWON TWV OKEAETIKWY HUWV
TIou 08nyel o€ amwAELa TNG KLVNTLKAG AeLtoupylag
(Campoy 2004, Steagall et al. 2017).

Epidural anaesthesia and analgesia

® Cardiovascular effects
® Metabolism and hormones
® Technique

¢ Animal Positioning

® Anatomic landmarks for lumbosacral epidural
anaesthesia

® Indications and Contraindications
® Methods to confirm epidural needle placement
® Basic equipment for epidural anaesthesia

® Injected Volumes based on body weight & spinal
length

® Body weight
¢ Spinal length

® Commonly administered drugs and drug combi-
nations - Local anaesthetics

® Opioids
® Adverse Reactions

Anatomy of the epidural space
(Figure 1)

The vertebral canal encompasses the epidural
space, the meninges (the dura mater, the arach-
noid, and the pia mater), the cerebrospinal fluid
and the spinal cord. The spinal cord passes through
the vertebral canal from the brain to the caudal
lumbar region tapering into the conus medullaris
(Jones 2001). Distal to this end of the spinal cord is
the cauda equina. The dura mater continues cau-
dally past the termination of the spinal cord and
forms a membranous sheath referred to as the du-
ral sac. The dural sac typically ends at the level of
6™ lumbar vertebra (L6) and the 7t lumbar vertebra
(L7) in most dogs, and between L7 and 3® sacral
vertebra (S3) in most cats (Campoy 2013).

The epidural space is the “potential” cavity that
lies between the dura mater and the surrounding
vertebrae. It includes the internal vertebral venous
plexus as well as connective and adipose tissues.
The epidural space widens at the level of the lum-
bosacral intervertebral space providing the ideal
location for the performance of epidural anaesthe-
sia. There are many sites for epidural anaesthesia,
including cervical, thoracic, lumbar, sacrococcygeal
and coccygeal, but this review focuses mainly on
lumbosacral epidural anaesthesia. Lumbosacral
epidural injection of drugs in dogs and cats is per-
formed between L7 and the 1% sacral vertebra (S1)
(Jones 2001).

The sacrococcygeal intervertebral space isused
for epidural delivery of anaesthetic solutions in
cats for desensitization of the perianal area given

Hellenic Journal of Companion Animal Medicine = Volume 12/ Issue 2 /2023
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H emiSpaon Twv TOTILKWY avalodnTLKWV OTOV
VEUPWVLKO LOTO Oxetidetal pe to MPEyeBOG TWv
VEUPLKWV VWV KAl TN HUEAlvwor Toug, tnv emt-
TUYXQVOPEVN CUYKEVTPWON TOU PAPUAKOU KAl T
SLapkela tng emagnc. OL PLkpoUu peyeboug, apue-
e VeUpLKEG (veg A-8 kal C, oL oTtoleg lval uTew-
Buveg yla Tn PETAS00N TOU TIOVOU, PTTIAOKApOVTaL
TILO ATIOTEAECHUATLKA O€ OUYKPLON PE TLG EPPVEAEG
tveg A-a kat A-B, ot omoleg elval umelBuveg yla
TV 8lodektikdTNTa, TNV atobnon tng mieong kat
TNV KNtk §pactnplotnra. UPPWva Pe auto,
pTopel va emiteuxBel aloBnNTLKOG ATIOKAELOPOG PE
EANAXLOTN EKTITWON TNG KLWWNTLKAG AELtoupylag HE
TNV €yXUon XApNANG CUYKEVTPWONG SLOAUPATWY
TomkoU avaladntikol (Campoy 2004, Steagall et
al. 2017). Map’ 6Aa autd, autd Sev LoyxVeL TIAVTA,
KaBwg elvat Suvatov n xapnAr CUYKEVTPWGON EVOG
TOTILKOU  avaloOnTIKOU va TIPOKAAECEL KLVNTLKO
amokAeLopO (Freire et al. 2010). O aloBntikdg Kat
KLVNTLKOG OTIOKAELOPOG TIOU TIPOKAAOUV TA TOTILKA
avaloBntikd emnpealetal and SLaYopoug tapayo-
VTeG, ouptiepthapBavopévng tng AUmoSdLaAutotn-
TAG KAL TNG ayyELo8paoTIKOTNTAG TOU {6Lou Tou To-
TiLkoU avalodntLkoU, Tou onuelou £yxuong Kat Tng
Xpnotgotoloupevng 86ong. H StaAutdtnra twv
ATLSlwy elval évag Tapdyovtag Tou PTopel va
OUPBAAEL oTnV €vapén Tng Spaong, Tn SLapkeLa Kat
v €€aoBévnon tng emLokAnpidiag avatobnotag. H
TIPOCONKN AyWVLIOTWY TWV aSPEVEPYLKWY UTIOSO-
XEWV 0-2 padl PE Ta TOTILKA avalobntika €xeL Bpa-
8Utepn evapén Spaong kat Bpadltepn uTtoxwpnon
TOU KLVNTIKOU amtokAELoPoU armd o,TL n Tpoodrkn
oTiLoeldwv. Ma apddetypa, n popeivn €xeL Taxv-
tepN évap€n tng Spdong kat TaxUtepn uttoxwpnon
TOU KLVNTLKOU aTIOKAELOPOU aTto 0,TL N SeEuedeto-
pLSivn (Kamal and Talaat 2014).

'OVKOC; KaLl KGtGVOpr'] otov
ETILGKANPLELO XWpO

H €ktaon tou €moKANPLSLOU amtoKAELOPOU €€ap-
Tatal amd TNV KPAvLaKr KATAVOUN TWV TOTIKWY
avaloOnTIKwv PappAkwy Kal cucyeTi{eTal PYe Tov
€yXeopEVo oyko (Freire et al. 2010). Artatteitat évag
€NAXLOTOG OYKOG yLa va €TLteUxOel emLokANpiSLOG
ATIOKAELOPOG Kal €dv Sgv xopnynBel autog, n ev-
Sexdpevn avgnon tng CUYKEVTPWONG TOU TOTILKOU
avaloBnTIKoU Sev EXEL TTEPALTEPW ATIOTEAECHA. Agv
UTTApXEL SLaPOpPA AV 0 OYKOG EyXUETAL OTOV OCPU-
KO 1| OTOV LEPOKOKKUYLKO XWpo. QoTO00, N Tayutn-
Ta €yxuong eMNpeAleL TNV KPavLakn eEATMAWGN ToU
SLaAUpatog TotkoU avaloBnTikoU Kal Tnv Tileon
TIou SnuLoupyeital otov emokANPiSlo xwpo. Kata
TN XELPOKLVNTN XOPryNnon ToU EVESLPOU UALKOU, &n-
ploupyouvTal PeydAa KUpATa Tou €VLoXUOUV TNV

the fact that the dural sac in cats extends caudally
as far as the 15t sacral segment, the sacrococcygeal
intervertebral space isa beneficial location where
the epidural anaesthesia of the desired area can be
done safely and the inadvertent access to the sub-
arachnoid space is prevented. The sacrococcygeal
epidural approach eliminates the potential risk for
cord puncturing or unintentional intrathecal injec-
tion (Garcia - Pereira, 2018).

Pharmacologic effects of local
anaesthetics.

Epidural administration of local anaesthetics pro-
duces sensory, motor and autonomic blockade.
After epidural administration, the anaesthetic solu-
tion diffuses across the dura mater and through
the intervertebral foramina to act on nerve roots
and, finally, block multiple paravertebral nerves.
Sensory blockade prevents the nociception, while
motor blockade induces profound skeletal muscle
relaxation leading to loss of motor function (Cam-
poy 2004, Steagall et al. 2017).

The effect of local anaesthetics on neuronal tissue
is related to the size of the nerve fibers and their
myelination, the drug concentration achieved and
the duration of contact. Small sized, unmyelinat-
ed A-6 and C nerve fibers, which are liable for pain
transmission, are blocked more efficiently in com-
parison to myelinated A-a and A-[3 fibers, which are
liable for proprioception, pressure sensation and
motor activity. According to this, sensory blockade
with minimum impairment of motor function can
be achieved with the injection of low concentra-
tion of local anaesthetic solutions (Campoy 2004,
Steagall et al. 2017). Nevertheless, this is not always
true since it is possible that low concentration of a
local anaesthetic to cause motor block (Freire et al.
2010). Sensory and motor blockade caused by lo-
cal anaesthetics is influenced by various factors in-
cluding lipid solubility and vasoactivity of the local
anaesthetic itself, the site of injection and the dose
used. Lipid solubility is a factor that can contribute
to the onset of action, duration and wear off of the
epidural anaesthesia. The addition of a-2 adreno-
ceptor agonists along with local anaesthetics has
a slower onset of action and slower regression of
motor blockade than the addition of opioids. An/
For example, morphine has a faster onset of action
and a faster regression of motor blockade than
dexmedetomidine (Kamal and Talaat 2014).
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KpavLakn eEamAwaon Tou avatobntikol SLaAUpatog
oToV €TLOKANPLSLO XWpo (Freire et al. 2010, Garcia-
Pereira 2018). H emokAnpidLlog €yxuon pmopel va
SnuLoupynBel péow tNG TPowBNoNG EVOG ETILOKAN-
pLdilou kabetrpa Kat Tng xpriong avtitag £yxuong,
OAAG N TEpLYpa®r) QUTAG TNG TEXVLKNG EeTepvd ta
opla TNG avackomnon|g pag (Sasauchi et al. 2016).

KapSLayyeLakeg EmLSpAcELG

OL oupmadnTkEG (veg ekpuovtal amd to 1° Bw-
PaKLKO TpApa (©1) éwg To 4° 00WUikd Tpripa (04)
Tou vwtlaiou puehol. H emokAnpidlog avaiedn-
ola Tpokalel Slatapayr NG VEUPLKNG Petadoong
€VTOG TOU VwTLalou PJUgAoy, Twy vwTlalwy veupt-
Kwv pllwv Kabwg Kal Twv yayyAlwv tng paxlalag
pifag. H emiokAnpidlog avalobnola mou emektel-
VETAL amo To emninedo tng omiodlag Bwpakikng Kat
00@UIKNAG TiepLoXNG (©5 -04) TtpokaAel tomikd ou-
HTIaBNTIKO ATIOKAELOPO JE AyYELAKN SLACTOAN 0TNV
TIEPLOXN TNG TIUEAOU Kal TWV oTtloblwy akpwv. Ot
QUTOVOUEG ETILSPAOELG €lval KALVIKA ONPAVTIKEG
€AV O OUPTIAONTIKOG ATIOKAELOHOG TwV yayyAlwv
extelvetal peta&l tou 5% BWPAKIKOU TPHHPATOG
(©5) kat tou 3° oowuikol Tprpatog (03). O ou-
HTIABNTIKOG KAl KLVNTLKOG ATIOKAELOPOG PTIOPEL va
aroeuyxBel 6tav ta ormoeldr), Owg n popwivn,
xopnyouvtat eMLoKANPLSLa yLa tnv TEPLEYXELPNTL-
K QVTLPETWTILON Tou TIovou. OL apvnTLKEG KapstL-
ayyeLaKEG eTILSpAcELg Ba TepAapBavouv tnv ay-
yeLodLaotoAn ota mpooBePAnpéva SeppotopLa pe
emakoAoubn umotaon. O cuUPTABNTIKOG ATIOKAEL-
OMOG 08nyel Of TIEPUPEPLKI] AYYELOSLACTOAN Kat
MELWHEVN KapSLaKn GAEBLKN ETILOTPOYPI] TIPOKAAW-
vtag umotaon kat Bpaduappubuieg, to Agyopevo
«aVTLOTPOYO» AVTAVAKAQOTIKO Bainbridge (Crystal
& Salem 2012).'Otav o amokAeLopdG eKTELVETAL OTO
eMimeSo Tou 2° BwpakikoL Tprpatog (02) éwg to
4° Bwpakiko Tprpa (04), o kKapSLakog pubuog Kat n
KapSLAK CUCTOATLKOTNTA EVEEXETAL VA PELwBOUV
AOYW QATTOKAELOPOU TWV CUPTIABNTLKWY VEUPLKWY
VWV NG KapdLag (Jones 2001, Campoy 2004).

MetaBoALGHOG KaL OpHOVEG

To XEPOUPYLKO TPAUPA TIPOKAAEL @Aeypovr n
otola 08nyel 0 VEUPOEVEOKPLVLKY ATIOKPLON TIOU
evepyotolel To ovotnua pevivng-ayyeLtotevaivng
KAl €XEL WG AMOTEAECHA TNV av§non tng OUyKE-
VTpWONG TNG aSPEVOKOPTLKOTPOTILKAG OpHdvNG,
NG KopTL{OANG, TNG €MVEPPLVNG TNG VOPETILVE-
@pivNng KaL TNG aVTLSLOUPNTLKAG OpUOVNG OTO alpa.
AUTA N «ATAVTNON-0TPEG» PTOPEl VA KATAOTAAEL
TANPWG 1 HEPLKWG, HE VEUPAEOVLKO QATIOKAELOHO
(Almeida et al. 2010). Ot veupa&ovikol amokAelopol

Epidural anaesthesia and analgesia

Volume and distribution within
the epidural space

The extent of the epidural blockade depends on
the cranial distribution of local anaesthetic drugs
and is correlated with the injected volume (Freire et
al. 2010). A minimum volume is required to achieve
epidural blockade and unless that is administered,
potential increase of the local anaesthetic concen-
tration has no further effect. There is no difference
whether the volume is injected in the lumbosacral
or the sacrococcygeal space. However, the speed
of injection affects the cranial spread of the local
anaesthetic solution and the pressure generat-
ed in the epidural space. During the manual de-
livery of the injectate, large waves are generated
and enhance the cranial spread of the anaesthetic
solution in the epidural space (Freire et al. 2010,
Garcia- Pereira 2018). The epidural injection can
be established via the advancement of an epidural
catheter and the use of an infusion pump, but the
description of this technique extends the limits of
our review (Sasauchi et al. 2016).

Cardiovascular Effects

Sympathetic fibers arise from the 15t thoracic seg-
ment (T1) to the 4% lumbar segment (L4) of the
spinal cord. Epidural anaesthesia causes disrup-
tion of nerve transmission within the spinal cord,
the spinal nerve roots as well as the dorsal root
ganglia. Epidural anaesthesia which is extended
from the level of the low thoracic and lumbar re-
gion (T5 - L4) induces a local sympathetic blockade
with vascular dilation in the pelvic area and hind-
limbs. Autonomic effects are clinically significant
if the ganglionic sympathetic blockade extends
between the 5% thoracic segment (T5) and the
3 lumbar segment (L3). Sympathetic and motor
blockade may be avoided when opioids, like mor-
phine, are administered epidurally for periopera-
tive pain management. The negative cardiovascu-
lar effects will include vasodilation in the afflicted
dermatomes with consequent hypotension. The
sympathetic blockade leads to peripheral venodi-
lation and reduced cardiac venous return causing
hypotension and bradyarrhythmias, the so called
“reverse” Bainbridge reflex (Crystal & Salem 2012).
When blockade extends at the level of 2" thorac-
ic segment (T2) to 4™ thoracic segment (T4), heart
rate and cardiac contractility might be reduced by
blockage of the cardiac accelerator nerve fibers
(Jones 2001, Campoy 2004).
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EmokAnpidiog avatsnoia kat avaiynoia

HTIOpEL VA HELWOOUV TLG TIEPLEYXELPNTLKEG appUBi-
£, KATAOTEAAOVTAG TNV «ATIAVTNON-0TPEG» KAL PEL-
wvovtag TNV ameAeuBépwaon emwveppivng Kal vo-
pemve@pivng (Campoy 2004). H TepleyxelpnTLkn
avtidpacn-otpeg CUPPBAMEL OTN METEYXELPNTLKN
evatodnotia og AolpwéeLc. Ta upnAd emtimeda kopTL-
COANC Kat YAUKOZNG otnv KUKAopopla Ttou TpoKa-
Aouvtal amo tnv avtiotaon otnv WOooUAlvn pPeTd
aTo XELPOUPYLKN SLEyepon 06nyouv o uPnAdtepo
Klvéuvo yLa poAuvon tou Tpaupatog Kal PELWE-
vn €MOVUAWGN TOU TPAUHATOG. H OALK] KATAOTOAN
TWV ETILVEPPLELKWV KAl YAUKALPLKWY avTLlspdoewy
HTIopEl eTiong va €xEL EVEPYETLKN EMISpacn oTo
avVOOOTIOLNTIKO cUoTNHA Tou acBevoug Kat otn pe-
TEYXELPNTLKA avappwon (Romano et al. 2016).

TeXVLKN EMLOKANPLSLAG
avaitcOnoiag

Tomto0£tnon twv {Wwv

H emiokAnpi&log avaiobnoia pmopel va Stevepyn-
Bel otov kateotaApévo ) katd mpotipynon avat-
oBnrotmolnpévo acBevr) o€ OTEPVLKN N TAQyLa Ka-
TAKALoN. H otepvikn Béon elval n TPOTLHWHEVN,
SLOTL TIPOOWPEPEL KAAUTEPN ATIELKOVLON TOU ETIL-
OKANPLSLOU XWpPOoU Kal, CUVETWG, uPnAoTEPO TO-
00010 emituyxiag Adyw Tng EUKOAOTEPNG avayvwpL-
ong tou teAeutaiou (Jones 2001, Martinez -Taboada
and Redondo, 2017). Z& otepvikn] Béon, Ta omicdLa
AKpa eKTElVOVTAL KPAVLAKA LIE TN OTIOVSUALKN OTH)-
AN AUYLOPEVN O€ KUQWTLKT BE0N TIOU ETILTPETIEL TN
HEYLOTN €KTAON KAl TNV €UKOAOTEPN aVayvwpLon
TOU 00WUOleEpPOU Xwpou (Jones 2001). Ta meplo-
00TEPA aTIO TA EPTIOPLKA Slabéoipa Stalupara,
elvat umtdtova oe Beppokpacia cwpatog. H oAkn
apaiwon TWv TOTIKWY avalobnTikwy augdvel tnv
UTTOTOVLKOTNTA TOUG, EKTOG €AV TpooTeBel yAUKO-
{n 1) UTIEPTOVOG (PUCLOAOYLKOG 0pOG. H eTLOKANpL-
510G €yxuon UTIOTOVWY SLOAUPATWY TIPOKAAEL TN
METAVACTEUON TWV TOTILKWY QVaLoBNTIKWY OE N
€EAPTWHEVEG TIEPLOXEG, EVW N €YXUON UTIEPTOVWV
SLOAUPATWY TIPOKAAEL POVO TN PHETAVACTEUOHN TWVY
TOTILKWV avalobnTKWV o€ €EQPTNUEVEG TIEPLOXEC.
Qoto00, Ta uttéptova Stahupata oxetidovtat Pept-
KEG (POPEC PE LYNAOTEPN oUXVOTNTA VEUPOTOELKO-
rag (Ganem et al. 1996).

Avatoplkd opocnua ywa TNV oc@uoiepn
ETILOKANPLSL0 avatednocia
(Ewkdva 2) (Ewkova 3) (Etkdva 4)

Apou tomtoBetnBel 0 acBevr|g ite o€ oTEPVLKN €lTE
o€ TIAAyLa KATAkALON, avaloya PE TNV TIPOTLPNoN
KAl TNV €PTIELPLA TOU KAWLKOU LatpoU, To Tpixw-

Metabolism and hormones

Surgical trauma induces an inflammation which
leads to a neuroendocrine response that acti-
vates the renin-angiotensin system and results in
increases in adrenocorticotropic hormone, corti-
sol, epinephrine, norepinephrine and vasopressin
blood concentration. This “stress response” can
be totally or partially suppressed, with neuraxial
blockade (Almeida et al. 2010). The neuraxial block-
ades might reduce perioperative arrhythmias by
suppressing the “stress response” and decreasing
the release of epinephrine and norepinephrine
(Campoy 2004). The perioperative stress response
contributes to postoperative susceptibility to infec-
tions. High levels of cortisol and glucose in circula-
tion caused by insulin resistance following surgical
stimulation lead to higher risk for wound infection
and impaired wound healing. The total suppres-
sion of the adrenal and glycaemic responses may
also have a beneficial effect on the patient’s im-
mune system and postoperative recovery (Romano
etal. 2016).

Epidural Anaesthesia Technique

Animal Positioning

Epidural anaesthesia may be performed in the
sedated, or preferably anaesthetized patient in
sternal or lateral recumbency. The sternal recum-
bency is the preferred position because it offers a
better visualization of the epidural space and thus,
a higher success rate due to the easier identifica-
tion of the latter (Jones 2001, Martinez -Taboada &
Redondo, 2017). In sternal recumbency, the hind
limbs are extended cranially with the spine flexed
in a kyphotic position that allows the maximum
extension and easier identification of the lumbosa-
cral space (Jones 2001). Most of the commercially
available solutions, are hypobaric at body temper-
ature. The total dilution of the local anaesthetics
increases their hypobaricity unless glucose or hy-
pertonic saline are added. The epidural injection of
hypobaric solutions provokes the migration of lo-
cal anaesthetics to non dependent areas, while the
injection of hyperbaric solutions provokes only the
migration of local anaesthetics to dependent are-
as. However, hyperbaric solutions are sometimes
related with higher incidence of neurotoxicity (Ga-
nem et al. 1996).

Anatomic landmarks for lumbosacral epi-
dural anaesthesia
(Figure 2) (Figure 3) (Figure 4)
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Elkova 2. kat 3. Ot £€Ew Aaydvieg akporo@iec Pnlagouvtat pe Tov
avtixelpa Kat to péco SAKTUNO Tou evog xeptol. O Seiktng tou (Stou
XEPLOL YnAaget TNV akavbwsdn amdéyuon tou ¢BSopou 0o@Yuikol oTtov-
SUAou (07).

IC: Aayovieg Akpoloples

L7: 7° O0QUIKGG amévSuAog

S: Iepé 0016

Ha TIPETIEL VA KOUPEUTEL EMAPKWG WOTE va EVTO-
TILOTOUV TA QVATOMPLKA CnUEla ava@opdg yla tnv
akpLBn eloaywyr tng BeAovag. H otepvikn Beon
ETILTPETIEL TNV KAAUTEPN ATIELKOVLON TNG 00PUOLE-
PAG TIEPLOXNG KAL ELVAL TIPOTLUOTEPN YLA TNV TEXVL-
KN TNG KpEPApevNG otayovag. H Adyla Béon pro-
pel va evSelkvUTAL OE TIEPUTTWOELG TPAUHATLOHOU
Tou aoBevoug otnv TEPLOX N TNG TTUEAOU (Kataypa-
Ta TN TUEAOU K.ATL). O gvtoTilopdg tng B€ong yi-
VETAL PE TN XPron Tng omioblag paylaiag Aaydviag
axkavOag tng TUEAOU Kat TwV paylalwv akavbwswv
amoUoewv Tou O7 Kal TWV avtioToLYwV Tou LEPoU
ootoU (Campoy 2004). Ot €Ew Aayovieg akpohoWieg
YnAagouvtal pe Tov avtiyxelpa kat to peoaio 84-
KTUAO TOU €VOG XepLo. O Selktng tou {&Lou xepLov
kateuBuvetat oupaila kat YnAawet tnv akavbwsn
amdguon tou 07 (Wetmore & Glowaski 2000). Mwa
VONTA YPAUMN TIOU €VWVEL TLG OTtioBLeEG paylaieg
Aayovieg akavBeg Slaoyidel tn péon ypappn otnv
oowuoliepr) cupPPBoAn Tou pmopel va PnAagnbel
w¢ Kolhavon peta&u toug (Valverde 2008). To Kupi-
apx0 XEPL TIPETIEL va ToTtoBeTEL TN BeAdvVa pe akpl-
Bela otn pEon ypappn Kat oupata tng akavbwsoug
amowuong tou 07, KABeTa oTo eTMITTESO TNG TIUEAOU
(Jones 2001). O eVTOTILOPOG TWV AVATOPLIKWY OnpEl-
wv propel va elvat SUoKOAOG o€ OKUAOUG E €VTO-
vn puikn pdada r axVoapkoug OKUAOUG Kal OKU-
Aoug pe otpoyyulepéva omioBla pépn. e autoug
TOUG a0BeVELG, N voNnTr YPap M akoAouBel T péon
YPOMHN HETa&L Tou 06 kat Tou O7 Kat StacyideL tn

Epidural anaesthesia and analgesia

Figure 2. and 3. The external iliac crests are palpated with the thumb
and middle finger of one hand. The index finger of the same hand pal-
pates the spinous process of the seventh lumbar (L7) vertebra.

IC: Iliac Crest

L7: 7" Lumbar Vertebra

S: Sacrum

ElkOva 4. Te otepvikr) Bon, ta omioBla dkpa ekTelvovTal Kpaviakd
He TN oTmovSUALKA 0TAAN AUYLOPEVN O€ KUPWTLKN B€on. Ot €§w AayovL-
€G akpoAopieg YnAagpouvtal Pe TOV avtixewpa Kal To pecaio SAKTUAO
ToU €vog xeptol. O Seiktng tou (8lou xeplol YnAawel Tnv akavewsn
amépuon tou £BSopou 00YUiKoL ottovSUAou (07). H Behdva elodyetal
K&Beta oto Séppa.

Figure 4. In sternal recumbency, the hind limbs are extended cranially
with the spine flexed in a kyphotic position. The external iliac crests are
palpated with the thumb and middle finger of one hand. The index finger
of the same hand palpates the spinous process of the seventh lumbar
(L7) vertebra. The needle is introduced perpendicular to the skin.
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AnoAuteg
1. Ararapaygc migng
2. YTOYKaLPLKO 00K

3. Neomhaola otnv ooguolepn ywpa

IYETIKES

1. Yroykawia kaw Seutepoyevr|c undtaon

2, Artdppakn tou xwpou eEwlnong g apuotepns kowhiag

3. ZUYYEVELS QVOTOWLKEG QvpaAieg

4, Tpatpa otn omovbUALKR oTAAN f/Kal VEUpoAoyLKA
ehelppara

5. MOAUCHOTIKEG SEPUOTIKEG IO 0ELG

Absolute
1. Coagulation disorders
2. Hypovolemic shock

3. Neoplasia at the lumbosacral area

Relative

1. Hypovolaemia and secondary hypotension
2. Left ventricular outflow obstruction
3. Congenital anatomic abnormalities
4, Spinal trauma and/ or neurological deficits

5. Infectious skin diseases

Mivakag 1.
Avtevbeielc.

Table 1.
Contraindications.

vontr ypaupn Tou eVWVEL TLG Aaydvleg akpoAo-
pleg. H paylala akavbwéng amodguon tou 07 Yn-
Aagdtal Kat 0 06puolepOg XwWpog Tipoodlopiletat
wg Kolhavon akpLBWG Prpootda amd autrv (Jones
2001, Wetmore & Glowaski 2000).

ELSLKA 0TV LEPOKOKKUYLKI TIPOCEYYLON, N ydta
tomoBeteltal og otePVIKN B€on pe ta omioBla dkpa
EKTETAPEVA KPAVLOKA. O LEPOKOKKUYLKOG XWPOG
pTopel va PnAagnBel peta&u tou tepol ootoU Kat
TOU TIPWTOU KOKKUYLKOU omtovSUAou. O Torruella
et al. (2023) avépepav otL N Kivnon tng oupdg Tpog
Ta TAVW KAl TIPOG Ta KATW pmopel va elval uep-
YETLKN] yLd TN OWOTH avayvwpLlon Tou eLokAnpLéi-
OU XwWpou. H uttdAoLtn Texvikn lval n dLa pe tnv
mpoavaypepBeioa.

Evéei&eLg kKaL avtevdei&elg

H ooguolepry kal LepoKOKKUYLKN EAA Bewpeitat
QO@AANG KAl ATTOTEAECHATLKY) aVaALOBNTLKI TEXVLKNA
o€ SLAPOPEG TIEPLTTTWOELG, OTIWG OPOOTIESIKEG ETIEY-
BAOCELG, TIEPUTPWKTLKEG KAL TIEPLALSOLLKEG ETIEPPRA-
O€LG Kat AAAeG emePPACEL HaAAKWY poplwv oupai-
WG TOU OpaioU, OTIwG N Kaloaptkn topr (Campoy
2004, Bartel et al. 2016) (Nivakag 1).

H emiokAnpiSLlog avalobnota €xel ApKETEG avTev-
Seltelg. OL Slatapayég tng mNENG elval pla amd
aUTEG. O €TLOKANPLSLOC XWPOG EXEL TIOAU KAAN ay-
yelwon kat n akouola eLoaywyr] tng BeAovag o€ Ka-
ToLo ayyelo Ba 08nyouoe o€ oXNPATLOPO ETILOKAN-
pLSlou 1] akOUN KAl UTIAPaXVOELS0UG ALUATWHATOG
(edv n BeAdva Slamepdoel Tn oKANPN pPAvlyya) e
QTIOTEAECA TN OUPTILEDN TNG OTIOVSUALKNG 0TAANG

After positioning the patient in either sternal or lat-
eral recumbency depending on the clinician’s pref-
erence and experience, the hair should be clipped
over a sufficient area to identify the anatomic land-
marks for accurate needle insertion. The sternal
recumbency allows for a better visualization of the
lumbosacral area, and it's more preferable for the
hanging drop technique. The lateral recumbency
may be indicated in cases of patient trauma in the
pelvic area (pelvic fractures, etc). The site is located
by using the caudal dorsal iliac spines of the pelvis
and the dorsal spinous processes of the L7 and the
corresponding of the sacrum (Campoy 2004). The
external iliac crests are palpated with the thumb
and the middle finger of one hand. The index finger
of the same hand is directed caudally and palpates
the spinous process of the L7 (Wetmore & Glowaski
2000). An imaginary line joining the caudal dor-
sal iliac spines crosses midline at the lumbosacral
junction that can be palpated as a depression be-
tween them (Valverde 2008). The dominant hand
must place the needle accurately on the midline
and caudal to the L7 spinous process, perpendic-
ular to the pelvis plane (Jones 2001). Identification
of the anatomic landmarks may be difficult in heav-
ily muscled or obese dogs and dogs with rounded
hindquarters. In these patients, the imaginary line
follows midline between the L6 and the L7 and
crosses the imaginary line joining the iliac crests.
The dorsal spinous process of the L7 is palpated
and the lumbosacral space is determined as a de-
pression directly rostral to it (Jones 2001, Wetmore

= latpikh Zdwv Zuvipopldg = Tépog 12/ Teuxog 2 / 2023



KaL TNV €TakOAoUBn VEUPOAOYLKH| ETILRAPUVON TWV
omioBlwv akpwv. H utoykatpia kat n Babia untdta-
0N AroTEAOUV ETILONG OXETIKEG avTeVSELEELG Kal O
ETILOKANPISLOG ATIOKAELOPOG SEV TIPETIEL VA Slevep-
yeltat pv o aoBevrig otabepomonBel atpoduva-
Hikd (Wetmore & Glowaski 2000).

Mo GAAN onpavtiki avtevselén tng emLoKAN-
pidlag avalobnotag elval n mapousia omoLousdn-
TOTE TUTIOU AOLPWSE0UG SEPPATLKNAG VOTOU, OTIWG
TuOSeppa 1 Seppatitida, oto onpelo tng €yxuong.
H eloaywyn maboyovwy HLKPOOPYAVICHWY OTOV
eTLOKANPISL0 XWpo Ba €xel TBavotata emPBAapn
eMiSpaon oTLg VEUPLKEG SopéG. Ol aobevelg pe ve-
omAaoila otnv oo@uolepr TEPLOXN aTtOKAElovTal
emiong amo tnv enLokANpiSLo Tapakévtnaon, Kabwg
N €L0aywyr] VEOTIAQOUATIKWY KUTTApwv Ba eixe
QVETILOUPNTEG OUVETELEG, OTIWG N SLACTIOPA VEO-
TIAQOHATIKWY KUTTAPWVY OToV €TLOKANPLSLO Xwpo
(Campoy 2004). Eruridéov, av Kat Sev €xeL amodeL-
xBel, n emokAnpiSlog xopriynon avalodntikwv
og aoBevelg pe ooPapn Baktnplatpia i onbapia
HTIopEL va TIPOKAAECEL alpatoyevr) HETAdoon Tng
AolpwENG oTov ETLOKANPLSLO 1] OTIOVSUALKO XWPOo
o€ TeplmTwon akouolag TomobEtnong BeAovag N
KaBetrpa (Campoy 2004). Qotdoo, a&iel va ava-
PePOEL OTL OTNV LATPLKN TOU avVBpWTIOU EXEL TIPAY-
patomolnBel pla kat povn emokAnpidlog €yxuon
O€ TIEPUTTWOELG onatpiag kat Bewpeltat WPEALUN
(Tyagi 2017).

OL oxetkég avtevdel&elg tng emokAnpidiag
avalobnotag mepA\apBAavouy TNV anoppa&n tou
XWwpou €E680U TNG apLoTEPNAG KOWALag, TLG ouyye-
Vel avatopLkeG avwpaAieg, To Tpavpa tng oTov-
SUALKNAG OTAANG KAl Ta VEUPOAOYLKA eAAElppata
(Wetmore & Glowaski 2000, Jones 2001). Ot acBe-
VElG e BAABLSLKI] QOPTLKN OTEVWON, OTEVWON TNG
MLTPOELSOUG 1 UTIEPTPOWPLKT UTIOAOPTLKI] OTEVWON
Sev €xouv TNV LKavoTnta va au§noouv amoTeAE-
OPOTIKA TNV KAPSLAKY) TOUG TIApOoX | HETA artd uTio-
Taon ouvemela entokAnpidiag xopryynong wapuad-
KWV KAl autr) n TiEPLOPLOPEVN avtamdkplon elvat
EMLOWAANG. Map’ 6Aa autd, edv oL acBevelg autol
€lval LatpLkd KaAa kat Sev mapouotalouv kapsia-
Kr| avemdpkeLa, Ba pmopovoav va weeAnbolv amo
pLa emLokANpislo avatadnoia (Jones 2001, Campoy
2004). OL ouyyeVelg AVATOULKEG AVWHOALEG TTApOU-
oLalouv TEXVLIKEG SUOKOALEC OTNV €MLOKANPLSLO
avaloBnota Aoyw tng mlavrg allayng Twv ava-
TOPLKWY 0pOCNHUWY TIOU PTIOPEL VA KATAOTOoUV
Lo TEPUTTAOKN TNV €loaywyr tng PeAdvag otov
ETILOKANPISL0 XWPOo, OTIWG 0 PETAPBATIKOC 0oPUOL-
€POG OTIOVOUAOG. T€ QUTECG TLG ELSLKEG TIEPUTTWOELG
XPNOLHOTIOLOUVTAL TILO TIPONYHEVEG TEXVLKEG yla
TV enBeBaiwon tou emokAnpLSiou xwpou (Jones
2001). TENOG, O€ TIEPLTTTWOELG TPAUPATOG TNG OTIOV-

Epidural anaesthesia and analgesia

& Glowaski 2000).

In the sacrococcygeal approach particularly, the
cat is placed in sternal recumbency with the hind-
limbs extended cranially. The sacrococcygeal space
can be palpated between the sacrum and the first
coccygeal vertebrae. Torruella et al. (2023) stated
that the moving of the tail up and down may be
beneficial for the correct identification of epidur-
al space. The rest of the technique is the same as
mentioned above.

Indications and contraindications

Lumbosacral and sacrococcygeal EAA is consid-
ered a safe and effective anaesthetic technique in
various occasions, such as orthopedic procedures,
peri-anal and peri-vulvar surgeries and other soft
tissue surgeries caudal to the umbilicus, like cae-
sarean section (Bartel et al. 2016, Campoy 2004)
(Table 1).

Epidural anaesthesia has several contraindi-
cations. Coagulation disorders is one of those.
The epidural space is very well vascularized and
an inadvertent needle insertion in a vessel would
lead to formation of an epidural or even a suba-
rachnoid hematoma (if the needle penetrates the
dura mater) resulting in spinal compression and
subsequent neurological deterioration of the hind
limbs. Hypovolaemia and profound hypotension
are also relative contraindications, and an epidural
blockade should not be performed until the patient
is haemodynamically stable (Wetmore & Glowaski
2000).

Another major contraindication of epidural an-
aesthesia is the presence of any type of infectious
skin disease, such as pyoderma or dermatitis, at
the site of injection. The introduction of pathogen-
ic microorganisms in the epidural space will most
likely have a deleterious effect on neural struc-
tures. Patients with neoplasia at the lumbosacral
area are also excluded from epidural puncture,
since the introduction of neoplastic cells would
have undesirable consequences, such as scattering
of neoplastic cells into the epidural space (Campoy
2004). In addition, although not proven, epidural
administration of anaesthetics in patients with se-
vere bacteraemia or sepsis may cause hematoge-
nous transmission of the infection into the epidur-
al or spinal space in case of inadvertent needle or
catheter placement (Campoy 2004). However, it is
worth mentioning that in human medicine a single
epidural injection has been performed in cases of
sepsis and it is considered to be beneficial (Tyagi
2017).

Relative contraindications of epidural anaesthe-
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SUALKNG OTAANG /KAl VEUPOAOYLKWV EMNELUHATWY,
N €MLOKANPLSLOG €yXUON PAPUAKWY AVTEVSELKVU-
TAL PE OKOTIO TNV ATIOQUYH TIEPALTEPW ETILTTAOKWVY
(Wetmore & Glowaski 2000).

MeBo&oL emBeBaiwong tng
toTto0€tTnong tng BeAdvag
GTOV ETILGKANPLELO XWpPO

‘Exouv Teplypagel Stagpopeg peBodol yla tnv emt-
BeBaiwon tng cwotng TOToBETNONG TNG ETILOKAN-
pidlag Behdvag. O SUo Lo gUPEWG XPNOLUOTIOL-
oVlpeveg PEBoSOL TEPAAUPBAVOUV TNV «aTWAELA
avtiotaong» (LOR) Kal TNV TEXVLKN TNG KPEUAME-
VNG otayovag. Katd tnv «amwAgLld avtiotaong», n
BeAdva elodyetal kdBeta oto Séppa ) umd ywvia
30-45° otLg yateg kal powBeltatl amaAd pexpL va
ylvel atobntn pua aiobnon «kplypol», kabwg n Be-
Aova Siamepvd tov apbplkd cuvseopo. Metd tnv
apaipeon Tou OTUAEOU Kal EQOCOoV SeV SLATILOTW-
Bel avappdpnon eykepalovwtiaiou uypol (ENY) )
alpatog otn oUpLyya, Tomobeteltatl otnv Baon tng
BeAdvag pla oupLyya YEUATN HE QUOLOAOYLKO 0pO
N JE 0€PA KAl EYXEETAL OTOV EMLOKANPLSLO XWPO
HKpOG dykog (0,25-0,50 ml avdhoya pe Tto cwpa-
TIKO BApog tou acBevolg) aépa fj PUOLOAOYLKOU
opol. H emaAfBeuon tng owotrg ToTobETNONG
¢ BeAdvag elval BeTikn 6tav n €yxuon tou aépa
I Tou uypoU Tipaypatomoleitat xwplg avtiotaon
(Valverde 2008, O'Hearn & Wright 2011, Adami &
Gendron 2017).

TTNV TEXVLKN «KPEPAPEVNG oTayovag», n BeAova
TpowBeital akpLBwG Kovtd alda OxL pEoa otov
ETILOKANPLSLO XWPO Kal 0 OTUAEGG amopakpuUVETaL
Tpwv n BeAdva Slamepacel Tov wXpo cUVSECHO.
Mua otayova @uaotoAoylkol opou 1} TOTILKOU avat-
oBnTkou tomoBeTelTal otn ouvéxEla otnv Baon
¢ BeAdvag kat n BeAdva mpowbeital pécw Tou
wxpoU ocuvEECHOU €wg OTOU N otaydva avappo-
pnOel otov €MLOKANPLSLO XWPO AOyw TNG apvntL-
KNG TILEONG TIOU UTIAPXEL OTOV ETILOKANPLSLO XWpo.
AUTO eTLBeBalwvel TNV akpLPr) tomobETnon tng Pe-
Aovag (Valverde 2008). M oplopévoug cuyypageig
N TEXVLKN TNG «KPEPAPEVNG oTayovac» slvat pLa
OPKETA a&LOTILOTN TEXVLKN OTav 0 acBevng elval To-
moBetnuévog oe otepvikn B€on (Martinez -Taboada
& Redondo, 2017) (Etkova 5) (Etkdva 6).

YTIap)ouV TiLo eEeALypéveg pEBoSoL yla tnv ena-
AnBeuon tng Bong tng BeAdvag otnv EMLOKANPLSLO
avatoBnota. Meta&V autwv eivat n xprion veupo-
Sley€pTn, N TApaATAPNON TWV EMLOKANPLSLWY KUPA-
TWV TILEONG KAl N XPrioN TIPONYHEVWVY ATIELKOVLOTL-
KWV TEXVLKWV. MpaypatoToleltat e pLa NAEKTPLKA
HOVWpEVN OTIOVSUALKN BEAOVA TIOU CUVSEETAL PE

Ewkdva 5.

Mta otaydva pucLloAoylkol opoU 1 TOTILKoU avalobntikol ToToBETel-
TaL otV MAAPVN TG BEAGVAC, PETA TNV agaipeon Tou oTUAEOU, Kal N
Beova mpowBeital Péow Tou wXPoU cuVSECHOU éwg OTou N otaydva
avappo@nBet otov emokANpiSLo XwPo Adyw TNG apvNnTLKAG Tiieong oy
UTLAPYEL OTOV EMLOKANPLSLO XWPO (TEXVLKY TNG KPEPApEVNG oTaydvag).
AUTO eTBeBatwveL TNV akpLBr tomobEtnon tng BeAdvag.

LA: O unviokog Twv TOMKWY avatodnTikwy

Figure 5.

A drop of saline or local anaesthetic is placed in the hub of the needle,
after the removal of the stiletto, and the needle is advanced through
the ligamentum flavum until the drop is aspirated into the epidural
space due to the subatmospheric pressure that exists in epidural space
(Hanging Drop Technique). This confirms the accurate placement of the
needle.

LA: The Meniscus of Local Anaesthetics

Ewkdva 6.
ETaArBguon TG owotrg ToTtoB£TNoNG tng BEAGVAG HE TNV €yXuon aépa
1) uypoU xwpig avtiotaon (AmwAela Avtiotaong).

Figure 6.
Verification of correct needle placement with the injection of air or fluid
with no resistance (Loss of Resistance).
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pLa KaBodo veupodieyeptn. YO Babld vapkwon N
YEVLKN avaloBbnotla, o aobevr|g tomoBeteltal elte o€
TAQyLa €lte o€ OTEPVLKN B€on pe ta omicBla dkpa
EKTETAPEVA TIPOC TA EPTIPOG. H Avodog tou veupo-
Sleyeptn tomoBeteital oto Séppa tou acBevoug
mMavw and ToV NPLTEVOVTWSN HU Tou oTfioBlou
akpou. H BeAdva ouvseetal e ToV VEUPOSLEYEPTN
Kat tpowBeital amaAd mavw amod tnv oopuoliepn
TiepLoxn). H nAektpodiéyepon Bacidetal otnv apxn
OTL TO peVPA TIOU ATIALTELTAL yLa TNV TIPOKANCN KL-
VNTIKWV aTIOKPLoEWY PELWVETAL KaBWwg n Behdva
ELOAYETAL OTOV €TLOKANPISLO XWpo. To gAdyLoto
NAEKTPLKO KATWPAL (EHK) yla tnv tpdkAnGn JUikng
OUCTOANG TWV oTLoBLWY dKpwv Kat/rp evaaywv
g oupdg otav Tpooeyylletal o €MIOKANPLSLOG
XWPOG Kat Steyelpetat to emokAnpidlo oopuoiepod
mAgypa lvat 0,3 mA otoug okUAoug kat 0,7mA otLg
ydrteg, og Adtog taApoU 0,1ms. Auto Ba emBefat-
WOEL TN owotr tottobetnon tng BeAdvag oTov ETL-
okAnpidLo xwpo (Otero et al. 2015).

H avixveuon Twv eEWPNVLYYLKWV KUPATWY Tile-
ong elvat pLa dAAn TTOAANG UTTIOGXOHEVN TEXVLKN yLa
TV emaAnBeuon tng akplBoug tomobEtnong tng
Behdvag otov eTilokANpiSlo xwpo. MpaypatoTmolel-
TAL PE €VaV PETATPOTIEA TILEONG O OTIO(0G aVLXVEL-
€L TNV TIapoucia KUPATWVY TIEONG PETA TN oWoTn
tomobetnon tnNg BeAdvag otov eTLoKANPLSLO XWwpo
(Adami & Gendron 2017). Metd tnv €Loaywyn tg
OTIOVSUALKAG BeAdvag otov emlokAnpiblo xwpo,
auTA CUVEEETAL PE EVaV PETATPOTIED TILEONG PECW
HLOG YEULOPEVNG HE UYPO, QVEAAOTLKAG YPAUMNAG
Tleong Kat kataypdgovtal oL TLEG TG Tileong.
Avapévetat avgnon tng Tiieong tou eEwpnVLyyLtkoL
XWPOU Kal aviyveuolpa Kupata Tiieong Peta tnv
€EWUNVLYYLKI XOPryNon OUYKEKPLPEVNG TTOCOTN-
TAG ATOOTELPWHEVOU (PUCLOAOYLKOU 0poU, ETTAAN-
Belovtag €10l TN owotr] TomoBEtnon g Behdvag
(Iff & Moens 2010). Ta emLokAnpiSia kOpata mtieong
HOLACOUV PE TG ApTNPLAKEG KUUATOPOPYEG, OTto-
Te 600 UPnNAdTEPEG lval oL TLPEG TG TiLeoNG TO0O
HeyaAUtepn elval n Suvatdtnta aviyveuong Ttoug
(Adami & Gendron 2017). Mia teAeutaia avaBdae-
HLON QUTNG TNG TEXVLKNAG €lval éva POVLTOp OUVeE-
XoUg Tileong to otolo eupavideL TLG YETPOELG TiLe-
ONG Kal TIAPEXEL TIANPOYOPLEG OXETLKA HIE TO TIAXOG
Kat tn SLapopYwan Tou Lotou | ToU XWpou OTiou
TmpowBeital n BeAdva. Katd tn oTlypn Tou n oTtov-
SUALKN BeAdva elodyetal oTov MLOKANPLSLO XWpPO,
aviyveLeTal pua Eagvikn TTwon tng mieong oto
AKpo TNG PEAdVAG KAl aUTO PTtopel va amelkovioTel
otnv 080vn 1 va PETaWpPaoTEl 0 AKOUOTLKO ofpa
(Sasauchi et al. 2016).

H xprion umeprxwv, afovikig topoypapiag Ye
OKLAYPAPLKO, aKTvoypapiag Kat/r] aKTtooKOoTn-
oNg €lval TLo eEEALYHEVEG TEXVLKEG LA TNV ETTAAN-

Epidural anaesthesia and analgesia

sia include left ventricular outflow obstruction, con-
genital anatomic abnormalities, spinal trauma and
neurological deficits (Wetmore & Glowaski 2000,
Jones 2001). Patients with valvular aortic stenosis,
mitral stenosis or hypertrophic subaortic stenosis
lack the ability to raise their cardiac output effec-
tively following hypotension consequent to epidur-
al administration of drugs and this limited response
is precarious. Nevertheless, if these patients are
medically well controlled and they are not in heart
failure, they could benefit from an epidural anaes-
thesia (Jones 2001, Campoy 2004). Congenital ana-
tomic abnormalities present technical difficulties in
epidural anaesthesia due to the potential change
in anatomic landmarks that might make needle
insertion in epidural space more complicated, like
lumbosacral transitional vertebra. In these specific
occasions, more advanced techniques for confir-
mation of the epidural space are used (Jones 2001).
Finally, in cases of spinal trauma and/or neurologi-
cal deficits, epidural injection of drugs is contraindi-
cated in concept of avoiding further complications
(Wetmore & Glowaski 2000).

Methods to confirm epidural
needle placement

Various methods have been described to confirm
correct epidural needle. The two most widely used
methods include the “loss of resistance” (LOR) and
the hanging drop technique. In “loss of resistance”,
the needle is introduced perpendicular to the skin,
or at a 30-45° angle in cats, and it is advanced gen-
tly until a popping sensation is felt, as the needle
pierces the ligamentum flavum. After the removal
of the stilette, and if no aspiration of cerebrospinal
fluid (CNF) or blood into the syringe is detected, a
saline-filled or an air-filled syringe is placed to the
hub of the needle, and a small volume (0.25 - 0.50
ml depending on the body weight of the patient)
of air or saline is injected into the epidural space.
Verification of correct needle placement is positive
when injection of air or fluid is performed with no
resistance (Valverde 2008, O'Hearn & Wright 2011,
Adami & Gendron 2017).

In the “hanging drop” technique, the needle is
advanced just close but not in the epidural space
and the stilette is removed before the needle pierc-
es the ligamentum flavum. A drop of saline or local
anaesthetic is then placed in the hub of the needle
and the needle is advanced through the ligamen-
tum flavum until the drop is aspirated into the epi-
dural space due to the subatmospheric pressure
that exists in epidural space. This confirms the
accurate placement of the needle (Valverde 2008).
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Bsuon tng owotng Béong tng BeAdvag otov ETL-
okANpiSLlo xwpo. H kaBodnyoupevn Pe UTIEPHXOUG
TomoBETnon NG emLOKANPLSLag BeAovag kat tou
KaBetrpa og okUAOUG elval pLa €@LkTr pEBodog
TIOU ATTALTEL POVO TN YVWPLPLA PE TG AVATOMPLKEG
SOUEG TNG 00PUOLEPAG TIEPLOXNG ME UTIEPNXOUG OE
TapaoBeAlaleg Kal eyKAPOLEG €LKOVEG. MTIopel va
exteeotel o PUOLOAOYLKOUG a0BeveElG, Og TIa)U-
0apKOUG aoBeVELG KAl O A0BEVELG PE OKTLVOAOYL-
KEG aVWHaALeg oTov 00PuOoiEPd XWPo. H katavoun
TOU OKLaypa@LKoU PECOU pTtopel emiong va xpnot-
pevoeL wg peBodog emiBePBaiwong péow tng agovt-
KNG Topoypapiag 1 Tng aKTLVOOKOTINONG. ETILTAEOV,
uTtdpXouV SU0 TEXVLKEG TTou a&ilel va avapepbolv
yla tnv emBeBatlwon Tou eMLoKANPLSLOU XWpou, N
TeXVLKN Baraka kal n emiokAnplSloypagia. Mapd
TO YEYOVO(G OTL WG TEXVLKI 0 XpUCOG Kavovag elval
N €TLOKANPLSLOypaia, yla tn JEon KALVLKA N TEXVL-
K TNG KPEPAPEVNG OTAYyOVaAG €lval PLa aTtOSEKTN
EVOAMAKTLKA AUon yla tnv emokAnpidia avaiobn-
ota kat avaiynotia (Adami & Gendron 2017).

BaoLkOG eE0TTALOHOG yLa TNV
ETLOKANPLSLO avalcOnocia
(Jones 2001)

® KoupeuTLKN pnxavn

® ALaAUpaTa XELPOUPYLKAG TTPOETOLHAaciag

® BeAdva Tuohy (22-18-gauge) ) BeAdva oTtovSUAL-
KNG otANG (20-22-gauge, 2,5-7,5 cm)

® BeAOva oTtovSUALKNG 0TAANG 22-21 gauge, 2,5 cm
yla HLkpoUG okUAoUG Kat yateg (Etkova 7)

® BeAOva OTIOVSUALKNA G 0TAANG 20 gauge, 3,8 cm yLa
OKUAOUG pecaiou peyeboug

® BeAova omovSUALKN G otANG 18 gauge 7,5 cm yLa
HeyAaAoug oKUAOUG

® TudALvn oUpPLYYQ ATWAELAG aVTLoTaong
® ATIOOTELPWHEVO LOOTOVO (PUCLOAOYLKO SLAAUUA

¢ AtdAupa toTitkoU avalodntikou xwplg cuvtnpn-
TKA pe/xwplg ipdobeto

® TUpLyyeG Kal BeAOVEG

® ATtooTELpWHEVA YavTLa

EvéoLpog 0yKog pE Baon to
CWHATLKO BAPOG KaL TO HKOG
TNG OGTIOVSUALKIG 6GTAANG

Yrdpyxouv 800 pEBOSOL TIOU YpnoLyoToloLvVTaL
KUplWG yLa Tov TIPoCoSLOPLOPO Tou OYKOU TWV OU-

Ewkova 7.
STIOVSUALKN BeAdva 22G2.

Figure 7.
Spinal needle 22Ge.

For some authors the “hanging drop” technique is
a quite reliable technique when the patient is posi-
tioned in sternal recumbency (Martinez -Taboada &
Redondo 2017) (Figure 5, Figure 6).

There are more sophisticated methods to verify
needle position in epidural anaesthesia. Among
those are the use of nerve stimulator, the obser-
vation of epidural pressure waves and the use of
advanced imaging techniques. It is performed with
an electrically insulated spinal needle that is at-
tached to a neurostimulator cathode. Under deep
sedation or general anaesthesia, the patient is
positioned in either lateral or sternal recumbency
with the pelvic limbs extended forward. The anode
of the neurostimulator is placed on the patient’s
skin over the semitendinosus muscle on the hind
limb. The needle is connected to the nerve stimu-
lator and is advanced gently over the lumbosacral
area. Electrolocation is based on the principal that
the current that is needed to induce motor re-
sponses decreases as the needle is introduced into
the epidural space. The minimal electric threshold
(MET) to generate hind limb muscular contraction
and/or tail switches when the epidural space is ap-
proached and the epidural lumbosacral plexus is
stimulated is 0.3 mA in dogs and 0.7 mA in cats, at
a pulse width of 0.1ms. This will confirm the correct
needle placement in the epidural space (Otero et
al. 2015).

The detection of extradural pressure waves is
another promising technique to verify the accurate
needle placement into the epidural space. It is per-
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VrBw¢ XopnyoUHEVWY PAPPAKWY KAl CUVEUACHWY
QaPPAKWY OTOV ETILOKANPISLO XWPO: TO CWHATLKO
BApog Kat To PrKog tNG oTtoVSUALKNG 0TAANG.

Bdpog cwpatog

Avdhoya pe Tov emBUPNTO ATOKAELOPO KAl TNV
ETAOYN TOU QAPPAKOU, oL SOCELG TWV TOTILKWVY
avalotntikwyv Tpocappolovtal avaAoyws WoTE
va amoKAELoBel onpavtikog aplbpog vwrtlaiwy
VeUpwV. H eEAMAWON TwV TOTILKWV avaloOnTiKwy
Baoiletal kuplwg otov OyKo TIOU EYXEETAL EVTOG
TOU €TLOKANPLSLOU Ywpou. TuvnBiletal n poodn-
Kn @uoLoAoykol opou 0,9% yla va emiteuxBel o
OYKOG TIOU aratteltat yia tnv e§ao@dALon tng €£a-
TAWONG TG €MLoKANPiSLag avatednotiag kat avah-
ynolag Tpog ta €PTPOG. O TUTILKOG TEALKOG OYKOG
yla Ta TOTKA avaledntika elval ocuvnbwg 0,2mL
kg pe Bdon to cwpatkod Bapog. MNa mapddelypa,
€av évag aoBevng Cuyilel 20kg, 0 TEALKOG OYKOG
Tou Ba yopnynBel emokAnpiSia Ba eivat 4ml pe
Bdon to owpatikd Bdpog. O dykog autog eyxeod-
pEVOG oto O, -1, yecooToVEUALO SLactnua PTopsl
Va ETILTUXEL ATTOKAELOPO PEXPL T BwpaKOOOWUIKN
mieploxn (Freire et al. 2010). Mikpotepol dykoL armo
0,2mL kg™, oL omolol ektelvovtal £éwg tov O,, emt-
TUYXAVOUV aLoBNTLKO ATIOKAELOPO TNG TIUEAOU Kal
TWV TIUEALKWV AKPWVY, EVW PeyaAUtepol dyKoL aTto
0,2mL kg™, oL oTtoloL ektelvovtal €wg tn Bwpako-
00UIKN TIEPLOYT, OTIOKAE(OLV TNV ALoBNTIKN VEU-
pwon NG KoWLdg (Valverde & Skelding 2019).

M1 koG oTtovSUALKIG GTAANG

To GUVOALKO PAKOG TNG OTIOVSUALKNG oTtANG (Loc)
uTtoAoyietal amd Tov LVLAKO KOVSUAO WG TOV TIpW-
TO KOKKUYLKO OTIOVSUAO. ‘OTav To PrKog TG oTiov-
SUALKNAG OTAANG XPNOLHOTIOLELTAL yla TN PETPNON
ToUu OYKOU TNG ETLOKANPLSLag avalodnotlag, uttoAo-
yidetat wg mLem L' . ‘Evag 6ykog 0,05 mLcm L
TIPOOWPEPEL ATIOKAELOUO péXPL To emimedo tou O,.
‘Evag 6ykog 0,1 mL cm L_ " TtpocpEPEL ATTOKAELGO
MEXPL TO emimedo twv O, -0, . Evag 6ykog 0,15 mL
cm L ' TTPOC@EPEL QTTOKAELOUO PEXPL TO ETTESO
Twv 0, -6.. Na mapadslypa, Eav N LVLAKN-KOKKUYL-
Kr) arootaon evdg acBevoug ivat 30 cm, 0 TEALKOG
Oykog Tou Ba xopnynOel emokAnpibia Ba etvat 1,5
ml yLa va emiiteuxBel Kpaviakdg aToKAELOPOG HEXPL
To eminedo tou O, (Otero et al. 2010).

OL uttohoyLZdpevol OyKoL Pe BAon TO PAKOG TNG
OTIOVSUALKNAG OTAANG O€ OX€0N E TO CWHATLKO Pa-
pog telvouv va elvat uPpnAdtepol oTOUG HLKPOUG,
peoaloug kat peydAoug okUAOUG PE Selktn ocwpa-
TIKNAG Katdotaong (BCS 2,3), evw oToug peyAAoug
(BCS 4,5) kat Toug ytydvtioug okUAoUG N Slagopd
Sev elvat KAwkda onuavtkn. Map’ 6Aa autd, to

Epidural anaesthesia and analgesia

formed with a pressure transducer which detects
the presence of pressure waves after the correct
needle placement in the epidural space (Adami &
Gendron 2017). Following the insertion of the spi-
nal needle into the epidural space, it is connected
to a pressure transducer via a fluid filled, non-dis-
tensible pressure line and the pressure values are
recorded. An increase in extradural space pressure
and detectable pressure waves is anticipated after
the extradural administration of a specific amount
of sterile saline, therefore verifying the correct
needle placement (Iff & Moens 2010). The epidural
pressure waves are like arterial waveforms, so the
higher the pressure values the greater the possibil-
ity to detect them (Adami & Gendron 2017). A latest
update of this technique is a continuous pressure
monitor which displays pressure readings and pro-
vides information on the thickness and the confor-
mation of the tissue or space where the needle is
advanced. By the time the spinal needle is inserted
into the epidural space, a sudden drop in needle
tip pressure is detected and this can be visualized
on display or translated into an acoustic signal (Sa-
sauchi et al. 2016).

The use of ultrasound, contrast CT imaging, ra-
diography and/or fluoroscopy are more sophisti-
cated techniques for verifying the correct needle
position in the epidural space. Ultrasound- guided
epidural needle and catheter placementin dogsis a
feasible method which only requires the acquaint-
ance of the ultrasound anatomic structures of the
lumbosacral area in parasagittal and transverse
images. It can be performed in normal patients,
obese patients and patients with radiographic ab-
normalities at the lumbosacral space. Contrast me-
dium distribution can also serve as a confirmation
method via CT examination or fluoroscopy visuali-
zation. In addition, there are two techniques worth
to be mentioned for confirmation of the epidural
space, the Baraka technique and epidurography.
Despite the fact that the gold standard technique
is epidurography, for the average clinic the hang-
ing drop technique is an acceptable alternative for
epidural anaesthesia and analgesia. (Adami & Gen-
dron 2017).

Basic equipment for epidural an-
aesthesia (Jones 2001)

® Clippers

® Surgical preparation solutions

® Tuohy needle (22-18-gauge) or spinal needle
(20-22-gauge, 2.5-7.5-cm)

® 22-21 gauge spinal needle, 2.5 cm for small dogs
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BCS emnpedlel onpavTka Tov €MLOKANPLSLO OyKo
TOU €VECLPOU UALKOU Kal TipEmeL Tavta va AapRa-
vetal urtoyn (Valverde & Skelding 2019). AeSopé-
VOU OTL 8gV UTIAPXOUV TIOAAA OTOLXELO OXETLKA HE
TN XPrion TOU PRKOUG TNG OTIOVSUALKNG 0TAANG, oL
OUYYPAWELG CUPPWVOULV OTL TIPETIEL va S0Bel Tipo-
coxn AauBavovtag umoyn otL n peBodog autn
akoAouBElTaL a6 PEYAAUTEPO OYKO O€ PLKPOUG Kat
peoatloug okUAOUG. ATtatteltal TEpaLtépw Epeuva.

ZUXVWG XOPNYOUHEVA PpAPHAKQ
KOL GUVSUACHOL (papHAKWYV -
ToTtilkd avateOntika

‘Evag aplBpdg TOTIKWY avalobnTikwv Slagpopwv
OUYKEVTPWOEWY, S8O0EWV Kal OUVSUAOHWY EXEL
xpnotporotnBel yta tnv avdamtugn tng emokAnpl-
Slag avatobnotlag, mpokaAwvtag eva eupl paocpa
ALOBNTIKWVY KAl KLVNTIKWVY ATTOKAELOPWV. H ALSoKka-
tvn 2% lvat éva cuyva XpnoLUOTIOLOUHEVO TOTILKO
avalodntikd @dappako Tou propel va xopnynOet
ETILOKANPLSLA KAl va TIPOKAAETEL ypriyopn aTteu-
atoBnrtomolnon pe KaAr xaAdpwon Twv puwv. H
TUTIkn 860n elvat 5mg/kg i 2,5 mg kg' pe tnv
poodnkn emweppivng (1:200.000), yévn tng Kat
o€ ouvduaopo avtiotolya. O xpovog evapéng ivat
4 - 6 Aemttd kal n Stapkela Spaong Stapkel 1 wpa
(Steagall et al. 2017).

H BoutiBakatvn glvat To Lo Koo TOTILKO avah-
YNTLKO TIOU XPNOLUOTIOLELTAL TOCO 0E OKUAOUG 000
Kal o€ yATeG yla TNV TIPOKANCN PaKpdg SLapkeLag
oupaiag avaiynolag (Ferreira et al. 2018). H Bou-
T Rakatvn propel va Bpebel WG pakePLKO pelypa
50:50 TwvV evavTlopepwy tng, TN Se€tpoPoutmipa-
kaivng kat tng AeBoPoutiBakaivng. H AgBoBourtt-
Bakatvn, éva ouvBeTikd evavtiokaBapo Staiupa,
€XEL TIapopoLla SLapkela Spaocng Kal 5000e£apTw-
pevo Babpod avaAynolag Kal KnNTKoU aTtoKAEL-
OopoU 0o€ oUYKPLON HE TNV TIAPASOOLAKI PAKEULK)
BoutBakatvn (Cerasoli et al. 2017). H AeBoBourtt-
Bakatvn TipokaAel emiong Aydtepeg appubpieg kat
KapSLoTOELKOTNTA aTIO AVTIOTOLXEG CUYKEVTPWOELG
BoutBakaivng (Groban et al. 2001). Aev umtdpyet
OUPPWVIa PETAEY TWV AVAPOPWY CXETLKA PE TLG
800€ELG, TLG CUYKEVTPWOELG KAl TOUG OYKOUG TNG
BoutBakativng (Freire et al. 2010) Mwa emLokAnpl-
5106 €yxuon 0,25 % ) 0,75 % BoumBakaivng (0,5 - 1
mg kg') TtpokaAel atoBnTikd aTtOKAELOPO PEXPL TO
emimedo tou 03 1} Tou 04, avtiotolya (Duke et al.
2000). O xpovocg évapéng eivat 5-15 Aemta kat n St-
apkela §pdong ivat 4-12 wpeg (Campoy et al 2013,
Steagall et al. 2017, Grubb & Lobprise 2020).

H portBakaivn elvat éva Totikd avahyntko apt-
voapLsiou veag yevldg, Hop@oAoyLKd TtapdpoLo YeE

and cats (Figure 7)

® 20 gauge spinal needle, 3.8 cm for medium sized
dogs

® 18 gauge spinal needle 7.5 cm for large dogs
® Loss of resistance glass syringe
® Sterile isotonic saline solution

® Preservative-free local anaesthetic solution with/
without adjuvant

® Syringes and needles

® Sterile gloves

Injected Volumes based on body
weight & spinal length

There are two methods which are mainly used to
determine the volume of the commonly adminis-
tered drugs and drug combinations into the epi-
dural space: body weight and spinal length.

Bodyweight

Depending on the desired blockade and the drug
choice, the doses for local anaesthetics are ad-
justed accordingly to block a significant number
of spinal nerves. The spread of local anaesthetics
is mainly based on the volume injected within the
epidural space. It is common the addition of 0.9%
saline to reach the volume needed to ensure the
rostral spread of epidural anaesthesia and analge-
sia. The typical final volume for local anaesthetics
is usually 0.2 mL kg based on body weight. In ex-
ample, if a patient weights 20kg, the final volume
administered epidurally would be 4 ml based on
body weight. This volume injected at the L7-S1 in-
tervertebral space can achieve a blockade up to the
thoracolumbar area (Freire et al. 2010). Smaller vol-
umes than 0.2mL kg, which extend to L3, achieve
sensory blockade to the pelvis and the pelvic limbs,
while larger volumes than 0.2mL kg™, which extend
to the thoracolumbar area, block sensory innerva-
tion to the abdomen. (Valverde & Skelding 2019).

Spinal length

The total vertebral column length (Loc) is calculat-
ed from the occipital condyle to the first coccygeal
vertebra. When the spinal column length is used to
measure the epidural anaesthetic volume, it is cal-
culated as mLcmLoc?. A volume of 0.05 mLcm Loc™
offers a block up to the level of L1. A volume of 0.1
mL cm Loc™ offers a block up to the level of T,-T, . A
volume of 0.15 mL cm Loc' offers a block up to the
level of T, -T.. In example, if a patie’t’s occipito-coc-
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™ BoumBakaivn. Mapd tn xapunAotepn Aurtodia-
AutéTNTa TG poriBakaivng, paivetal va elvat o
OTIOTEAECHATLKI OTOV ATIOKAELOPO TWV VWV AS Kat
C (Duke et al. 2000). H Alyotepo KapSLoTo&LKn Kal
appuBuLoydvog porBakalvn TapéXeL EVIGXUHEVN
TIEPLEYXELPNTLKY] AVOAYNOLla HE ETAPKI OTIOKAEL-
opo TNG aLoBNTLKNG Asttoupylag, otav xopnyeital
o€ €TMLOKANPLSLOo pelypa pe omoeldn) (Groban et al.
2001, Bosmans kat ouv. 2012). H eTLokAnpi&Log po-
mBakatvn 0,75 % povn tng pe tn xpnon 1,65 mg
kg-1 pTtopetl €miong va TIapExEL ETLTUXN ALoBNTIKO
QTIOKAELOPO ota Seppotopla O5 - O7 (Duke et al.
2000), evw TapdyeL KLWNTLKO OTIOKAELOHPO ULKPOTE-
png Stdpketag. O xpovog évapéng elvat 7-15 Aemtd
Kat n Stdpkela Spdong ival 5 - 8 wpeg (Campoy et
al. 2013, Steagall et al. 2017, Grubb & Loprsie 2020).

OTmLoeLdn

H emLokAnpl8Log xopriynon oTiLoeLS WV TtapEXEL agL-
OAoyn TPOANTITIKA avaAynola, Evw EAAXLOTOTIOLEL
Tov KivSuvo avemBUPNTWVY EVEPYELWV TIOU OUV-
S€ovtal PE TN CUOTNHATLKA XOpAynon tTwv Sltwv
@appdkwy (Troncyet al. 2002). H popeivn, éva
OTILOELSEG XWPLg ouvtnpnTikd, pe xapnAn Autodt-
aAutdtnta, TPokaAel peyaAltepng évtaong kat St-
apkeLa §pdong emokAnpiSia avaiynota (Wetmore
& Glowaski 2000, Valverde 2008). H emitokAnpidLog
€yxuon popwivng oe 86on 0,1 mg kg’ pe xprion
0,1 ml kg Ba pmopouoe emiong va cuvduaotel pe
TOTILKA avaLoBNTLKA TtapéXovTag KAAUTEPNG TIOLO-
TnNTag avalynola Kat emapkn €Aeyxo Tou Tovou. H
ETLOKANPISLOG €yxuon popypivng xwplg cuvtnpntt-
KA pmopel va xopnynBel povn NG o€ TIEPLTTTWOELG
OTIOU TIPETIEL VA ATIOWeUXOEL O KLVNTIKOG Kal ou-
pTaBnTikdG amokAeLopog. O xpdvog Evaping elvat
45 - 90 Aemtd kat n Stdpkela Spdong Stapkel amo
12 €w¢ 24 wpeg (Kona - Boun et al. 2006, Steagall et
al. 2017). NapdAo Tou Ta OTILOELSH) SEV TIPOKAAOUV
OUPTIABNTLKO 1] KLVNTLKO amoKAELOPO, N xoprynon
Hop®ilvNng PTIopEL va €XEL OPLOPEVEG TIAPEVEPYELEG,
OTIWG EHETO, NTILA KAPSLAYYELOKN KAL QVATIVEUOTL-
KI KOTAOTOAR, Kvnopo, KaBuotepnpévn E€Kpuon
TPLYWHATOC Kal Katakpdtnon oLpwv (Troncy et al.
2002).

H uSpoxAwpikny ofupoppivn elvat éva Aal\o
OTILOELSEG XWPLG ocuvTnpnTKE, To oTolo elvat Te-
pPLOCOTEPO AUTOSLOAUTO Kal 10 QOpEG TILo LoXUPO
emLokANpiSla amo tn popyivn. Xopnyeitat ot 0,1
mg kg' og ouvduaopo6 pe 0,75% PBourBakatvn 1
mg kg o€ teAko oyko 0,2 ml kg™ Tou eyxUetat
0TOV 00pUOLEPS YWpPo. O XpOVog EvapEng tng Spa-
ong o&upopyovng eivat 20 - 40 Aemtd kat n Sudp-
Kela Spaong lvat amd 6 £wg 10 wpeg (Steagall et al.
2017). AeSopévou OTL N 0§UHOPYOVN TIPOKAAEL pLa

Epidural anaesthesia and analgesia

cygeal distance is 30 cm, the final volume adminis-
tered epidurally would be 1.5 ml to reach a cranial
block to the level of L1 (Otero et al. 2010).

The calculated volumes based on length of the ver-
tebral column versus body weight tend to be high-
er in small, medium and large body score condition
score (BCS 2.3) dogs, while in large (BCS 4.5) and
giant dogs the difference isn't clinically relevant.
Nevertheless, BCS significantly affects the epidur-
al volume of injectate and it should always be tak-
en into consideration (Valverde & Skelding 2019).
Since there is not much evidence on the use of spi-
nal length the authors agree that attention should
be paid considering that this method is followed by
higher volume in small and medium dogs. Further
research is needed.

Commonly administered drugs
and drug combinations - Local
anaesthetics

A number of local anaesthetics of various con-
centrations, doses, and combinations have been
used for the development of epidural anaesthesia,
triggering a wide spectrum of sensory and motor
blockades. Lidocaine 2% is a frequently used local
anaesthetic drug that can be administered epidur-
ally to produce a quick desensitization with good
relaxation of the muscles. The typical dose is 5mg/
kg or 2.5 mg kg' with the addition of epinephrine
(1:200.000), alone and in combination respectively.
The onset of time is 4 - 6 minutes and the duration
of action lasts 1 hour (Steagall et al. 2017).

Bupivacaine is the most common local analge-
sic that is used in both dogs and cats to induce
long-lasting caudal analgesia (Ferreira et al. 2018).
Bupivacaine can be found as a 50:50 racemic mix-
ture of its enantiomers, dextrobupivacaine and lev-
obupivacaine. Levobupivacaine, a synthetic enan-
tiopure solution, has a similar duration of action
and a dose-dependent degree of analgesia and
motor blockade compared to traditional racemic
bupivacaine (Cerasoli et al. 2017). Levobupivacaine
also produces fewer arrhythmias and cardiotoxic-
ity than equivalent concentrations of bupivacaine
(Groban et al. 2001). There is no agreement among
the references regarding bupivacaine doses, con-
centrations, and volumes (Freire et al. 2010) An epi-
dural injection of 0.25% or 0.75% bupivacaine (0.5
- 1 mg kg') induces a sensory blockade up to the
level of the L3 or L4, respectively (Duke et al. 2000).
The onset time is 5 - 15 minutes, and the duration
of action is 4 - 12 hours (Grubb & Lobprise 2020,
Steagall et al. 2017, Campoy et al 2013).
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KEVTPLKA SlapecolaBoupevn av&non tou TVEUHO-
VOyaoTpLkoU TOvou, glvat paAAov avapevopevn n
pelwon tou kapSlakol pubpou, n TAPOSIKN UTIO-
TOON KAl n EVSEXOHEVN AQVATIVEUOTLKN] KATAOTOAN.
H o&upopyovn pmopel va mpokalécel Babutepn
TUNMATLKN €midpacn o€ oUyKpLon HE TN popeivn
AOyw TNG evdlapeong AUToSLaAUTOTNTAG KAl TNG
OUVOKOAOUBNG Taxelag cUCTNUATLKAG ATTOPPOPN-
ong Metd amo emokAnpisLo éyxuon. Qg ek Toutou,
n emokAnpidLog xoprynor tng elval poTLpoTepn
yLO XELPOUPYLKEG ETTEPRATELG TIOU AYOopOoULV Ta oTIl-
0BLa dkpa Kat TNV oupaia Kowlakn xwpa (Torske
et al. 1999). H o&upopedvn Tapapével éva amo
TA TILO AKPLPA OTILOELSH OTNV KTNVLATPLK KALVL-
KI| TIPAKTLK. Q0TO00, UTIAPYXOUV OLKOVOULKOTEPEG
EVOANOKTLKEG AUCOELG 0T Xprion TG o§upopyYovng,
OTIWG N USpopoPYPOVN, N Spacn Tng ottolag Bploke-
Tat peta&y popeivng kat o§upopdvng (Pettifer &
Dyson 2000).

H pebadovn eivat éva AAAO OTILOELEEG avalyn-
TIKO TOU OTIOlOU N ETLOKANPLSLOG XOopriynon Tmpo-
KaAel Lo BabLd kal apateTapevn avaiynota ano
TNV TIAPEVTEPLKN Xoprynor] tou (Campagnol et al.
2012). H pebadovn péow tng emLokAnpidiag oSou
apPAUVEL TNV oAyaioBnoia xwplg KWWNTIKEG ETIL-
Spaoelg Kal pmopel va emitpePel tn pelwon twv
OTIOLTACEWY OE ELOTIVEOPEVO avaLoBNTIKO yLa XEL-
POUPYLKEG eTEPBACELG OTIOU AapBAvel xwpa Ttapa-
TeTaPéVn Tpaupatiky Stéyepan (Campagnol et al.
2012). H emokAnpidlog éyxuon tng pebaddvng oe
86on 0-0,5 mg kg™ €xeL evapén Spdong 10 €wg 20
Aemtta Kat n Slapkela Tng avaiynotag tng Slapkel
€wg KaL 7 wpeg (Bosmans et al. 2012). Av kat ot Kap-
SL0aVATIVEUOTIKEG KAL NPEPLOTLKEG ETILSPACELG TNG
eVv6oWAEBLa 1) eTilokANpiSla xopnyoupevng peba-
86vng elvat tapopoleg, n emtokAnpidlog 066¢ ma-
PEXEL AVAAYNTLK SpAcn HEyaAUTEPNG SLAPKELAG HE
ETKEVTPO OUYKeKPLUEVa Seppotopia (Campagnol
etal. 2012).

H pevtavUAn elvat éva oTLoel&EG TTou XpnoLpo-
Toteltat cuxvd otnv avBpwTivn LATPLKN, TO OTtolo
pTopel va mpootebel og cuvSuacuod pe AAAa To-
TILKA avalodnTKE, Opwg Aoyw tng uPnAng Auro-
@UKOTNTAG TOU TIAPEXEL PLKPN Slapkela Spdong
(Saritas et al. 2014, Steagall et al. 2017).

H BoutopypavoAn kat n Boutmpevopeivn eival
OTILOELSY) PE LPNAR ALTTOSLOAUTOTNTA TIOU TIPOKA-
Aouv kuplwg Tunuatkni vwtiata avaiynota. H Bou-
TopYavoAn os 86on 0,25 mg kg-' Ba propouoe va
em\eyel yLa emokAnpiSLo xopriynon Adyw tng €A-
AelPnNG KapSLayYELAKWY TIapeVEPYELWY. O XpOVoG
€vap&ng tng elvat 10 €wg 20 Aemttd Kal n Stapkela
TNng Spaong tng Stapkel amod 3 £wg 4 wpeg. H Bou-
Tpevopeivn otn §06on twv 4ug kg elval pla ToA-
A4 uttooxOpEVn EVOANAKTLKA AUon TG eTLokAnpl-

Ropivacaine is a new generation amino amide
local analgesic, morphologically similar to bupiv-
acaine. Despite ropivacaine’s lower liposolubility, it
appears to be more effective in blocking A and C
fibers (Duke et al. 2000). The less cardiotoxic and
arrythmogenic ropivacaine provides an enhanced
perioperative analgesia with sufficient blockade
of the sensory function, when administered in an
epidural mixture with opioids (Groban et al. 2001,
Bosmans et al. 2012). Epidural ropivacaine 0.75%
alone using 1.65 mg kg can also provide a success-
ful sensory blockade at dermatomes L5 - L7 (Duke
et al. 2000), while producing a motor blockade of
shorter duration. The onset time is 7-15 minutes,
and the duration of action is 5 - 8 hours (Campoy et
al. 2013, Steagall et al. 2017, Grubb & Loprsie 2020).

Opioids

The epidural administration of opioids provides
worth-mentioning preventive analgesia, while min-
imizing the risk of adverse effects associated with
systemic administration of the same drugs (Troncy
et al. 2002). Morphine, a preservative-free opioid
with low lipid solubility, is more potent epidurally
inducing a higher degree and duration of action
(Wetmore & Glowaski 2000, Valverde 2008). The
epidural injection of morphine at 0.1 mg kg using
0.1 ml kg™ could also be combined with local anaes-
thetics providing better quality analgesia and ad-
equate pain control. The epidural injection of pre-
servative free morphine can be delivered alone in
cases where motor and sympathetic block should
be avoided. The onset of time is 45 - 90 minutes
and the duration of action lasts from 12 to 24 hours
(Kona - Boun et al. 2006, Steagall et al. 2017). Even
though opioids don’t cause sympathetic or motor
blockade, the administration of morphine can still
have some side effects including vomiting, mild
cardiovascular and respiratory depression, pru-
ritus, delayed hair growth and urinary retention
(Troncy et al. 2002).

Oxymorphine hydrochloride is another preserv-
ative-free opioid, which is more lipid soluble and
10 times more potent epidurally than morphine. It
is administered at 0.1 mg kg in combination with
0.75% bupivacaine 1 mg kg™ at the final volume of
0.2 ml kg injected at the lumbosacral space. Oxy-
morphone’s onset time is 20 - 40 minutes and the
duration of action lasts from 6 to 10 hours (Steagall
et al. 2017). Since oxymorphone induces a central
mediated increase in vagal tone, a decrease in
heart rate, transient hypotension and contingent
respiratory depression are rather anticipated. Ox-
ymorphone may induce a more profound segmen-
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SLag popivng pe TV 8lta avalyntikr Spdon Kat
Sldpkela Spaong (Smith & Kwand 2001, Towers
2020). O xpovog évapéng tng paong tng slvat yi-
KpOTEPOC amd 45 - 60 Aettd kat n SLdpkeLla Spaong
NG SLapkel €wg kal TEPLOCOTEPO aTto 24 wpeg. H
eTLOKANPLSLOG xoprynon Boutpevopivng ipoka-
Ael pakpoypovia avaiynota pe xapnAn mbavotn-
TA KATAKPATNONG 0UPWV Kal ETTapKr avtaiyalodn-
Tk 8pdon (Steagall et al. 2017, Towers 2020). Mg
Bdon tnv évvola tng TIOAUTPOTILKAG avaAynotlag,
n Boutpevopwivn pmopel va xpnotpotowndel ot
ouvSuaopo ite pe BoutBakaivn eite pye a2 adpe-
VEPYLKOUG TIAPAYOVTEC, OTIWG N HESETOPLSIVN, ava-
TTUOo0VTAG TN CUVEPYELA TOTILKWVY aVALOONTIKWY
KAl OTILOELSWV TIOU TtapéxeL Taxela Evapén kat evi-
oxupévn avalynota (Steagall et al. 2009, Bartel et
al. 2016, Towers 2020).

OL a-2 adpevepyLkol aywvLoTeg, OTwG n PeSETO-
puSivn kat n Se€pedetoptdivn, elval yvwotol yla
TG aVTOAYOLOBNTIKEG TOUG LSLOTNTEG KAl TN Ou-
VEPYLKN TOUG aMnAeTiSpacn e Ta OTILOELSH) OTO
vwtLaio HUENO. Mapd tnv e£€xouca KATAOTOAN TNG
KapSlayyeLakng Aettoupylag Tou TpoKaAoUv ot
02 - aSpeVEPYLKOL QyWVLOTEG KAl TNV AVATIVEUOTL-
K] KOTAOTOAN TIOU TIPOKAAOUV Ta OTILOELSH), O ETIL-
OKANPLSLOG CUVSUAOPOG TOUG TTAPEXEL HEYAAUTEPN
Slapkela availynolag pe ALlyOTEPEG TTAPEVEPYELEG,
KaBwg amattouvtal xapnAdtepeg SO0ELG yLa va Tia-
paxBel o emBupnTog amokAelopodg (Branson et al.
1993). H pedetopLdivn og §6on 10ug kg o cuvsu-
aopO pe poppivn og §oon 0,11 mg kg pmopel va
nipooépel avaiynola £wg kat 13 wpeg (Branson et
al. 1993). H SeEuedetoptdivn, To evepyd evavtiope-
PEG TOU pPAKEPLKOU pElypaTog peSETOULSLVNG, Ta-
patelvel opolwg tn SLapKeLa Kal eVIoyUeL Tn Spacn
TWV TOTILKWV aVaLoONTIKWY PECW Twv a-2A adpe-
VOUTIOSOXEWV PE EAGXLOTN ETILEPACN OTNV KLVNTLKN
Aettoupyia (Yoshitomi et al. 2008). H emtiokAnpiSiog
xopnynon &e&uedetoptdivng oe 8éon 3 - 6 pg kg’
OUMBAAMeL otn pelwon tng MAC tou LoopAoupavi-
ou pe Soooegaptwpevo TPATO, N oTola ptopel va
Slapkéoel £wg kat 4,5 wpeg. Qotdoo, n befuedeto-
pLsivn propet va pokaléoet Bpadukapsdia r/kat
av&non tng aptnpLlaknig mieong (Campagnol et al.
2007).

H ketapivn lval évag pn avtaywviotikog avta-
ywvlotng tou uttoSoxéa N-pgBulo-D-aottaptikol
KAl PJELWVEL TNV UTIEPSLEYEPON TOU VwTlalou pue-
AoU kal Tnv aikyaiobnoia. Bploketal oto eumopLo
WG PAKEPLKO Pelypa U0 EVaVTLOPEPWY, TNG S(+) Ke-
tapivng kat tng R(-) ketapivng. H S(+) ketapivn ei-
VaL TO apLOTEPOCTPOWO OTITLKO LOOUEPEG KaL N R(-)
Ketapivn elval to 6e§LOOTPOYO OTITIKO LooPEPEG. H
S(+) ketapivn €xeL 4 Yopég peyalUTepn OUYyEVELQ
yla toug uttoSoxeic N-peBulo-D-aomaptikoU aro

Epidural anaesthesia and analgesia

tal effect compared to morphine due to its interme-
diate lipid solubility and consequent rapid systemic
absorption following epidural injection. Therefore,
its epidural administration is preferable for surger-
ies regarding the hindlimb and caudal abdomen
Torske et al. 1999). Oxymorphone remains one of
the most expensive opioids in veterinary clinical
practice. However, there are more economic al-
ternatives to the use of oxymorphone, such as hy-
dromorphone, whose action stands between mor-
phine and oxymorphone (Pettifer & Dyson 2000).

Methadone is another opioid analgesic whose
epidural administration induces a more profound
and prolonged analgesia than its parenteral ad-
ministration (Campagnol et al. 2012). Methadone
via the epidural route obtunds nociception with-
out motor effects and it may permit decreases in
the inhalant anaesthetic requirements for surgical
procedures where prolonged nociceptive stimula-
tion takes place (Campagnol et al. 2012). The epi-
dural injection of methadone at the dose of 0-0.5
mg kg has an onset of action of 10 to 20 minutes
and its duration of analgesia lasts up to 7 hours
(Bosmans et al. 2012). Although cardiopulmonary
and sedative effects of intravenously or epidurally
administered methadone are similar, the epidural
route provides an analgesic effect of longer dura-
tion centered on specific dermatomes (Campagnol
etal. 2012).

Fentanyl is an opioid frequently employed in hu-
man medicine, which can be added in combination
with other local anaesthetics, because of its high
lipophilicity provides only a short duration of action
(Saritas et al. 2014, Steagall et al. 2017).

Butorphanol and buprenorphine are opioids with
high lipid solubility which mainly produce a seg-
mental spinal analgesia. Butorphanol at the dose
of 0.25 mg kg™ might be selected for epidural ad-
ministration due to its lack of cardiovascular side
effects. Its onset of time is 10 to 20 minutes and
its duration of action lasts from 3 to 4 hours. Bu-
prenorphine at the dose of 4ug kg™ is a promising
alternative to epidural morphine with equal anal-
gesic effect and duration of action (Smith & Kwand
2001, Towers 2020). Its onset of time is less than
45 - 60 minutes and its duration of action lasts up
to and greater than 24 hours. The epidural admin-
istration of buprenorphine induces long term anal-
gesia with low incident of urinary retention and ad-
equate antinociceptive effect (Steagall et al. 2017,
Towers 2020). Based on the concept of multimodal
analgesia, buprenorphine may be used in combi-
nation with either bupivacaine or a2 adrenergic
agents, such as medetomidine, deploying the syn-
ergism of local anaesthetics and opioids that pro-
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p . TeAkag dyKog Xpdvog évapEng Audpkera
e el (ml/kg) (min) Avahynolag (h) S
5mgkg'n2.5mg
Mbokdivn 2% kg + emweppivn 0.25 ml kg 4 6 herrd 1 wpa Steagall et al. 2017
(1:200.000)
Bourriancalin 0.25%, 1-1.65 mg kg' 02mlkg' 5- 15 Aemtd 4-12 peg Grabb et al. 2020
0,5%, 0,75%
pﬁ“‘ﬁ‘;“?s";” 0.5%, 1-1.65mg kg 0.22ml kg’ 7-15 Aemta 5- 8 Wpeg Grabb et al. 2020
Mopipivn 0.1 mg kg 0.1 ml kg 45 - 90 Aerrrd 12 - 24 wpeg Steagall et al. 2017
Boumpevopipivn 4 pg kg’ 0.2 ml kg" 60 AemTa 16 - 24 wpeg Steagall et al. 2017
Tpopadoin 1-2mg kg’ 0.2ml kg 20 - 30 Asmrd 6-12 wpeg Almeida et al. 2010
MeBabovn 0.1-03mgkg’ 0.2ml kg 30 - 40 herrra 8-12 wpeg Campagnol et al. 2012
. ~ 4 4 _ _ Wetmore &
Devtaviin 1-10pg kg 0.2 ml kg 15 - 20 Aemtd 3-5 hours Glowaski 2000
Mivakag 2.

TUXVWGE XPNOLHUOTIOLOUEVA ETTLOKANPLSLA avaloBnTIka Kal avalyntikd o oKUAOUG.

v R(-) ketapivn. H emokAnpidlog xopriynon Ke-
TapivNG o€ paKePLKS PElypa i povo tng S(+) keta-
pivng og 860¢eLg 1 - 3 mg kg pmopet va xpnotpo-
TolnBel TTPOANTITLKA O CUVSUACHO HE OTILOELSN 1)
GAAQ TOTILKA avaloBntika yLa ) Bepareia tng ute-
palynolag Tou akoAoUBEL TNV XELPOUPYLKI) TOMN.
MapdAo Tou To LoopepEG S(+) elvat 2-4 opég Lo
LOXUPO aTtd TN PAKEULKI HOPYr), TO TEAEUTALO EXEL
BaButepn avaAyntikr §pAcn Pe TIAPATETAPEVN TiE-
piloSo amokatdotaong (Duque et al. 2004). H mtpo-
ANTITIKN €yxuon Ketapivng pmopel va mpoo@épel
KLVNTLKO, aLoBNTKO Kal ouPTiadnTikd amoKAELOHO
HE EAAYLOTEG ALHOSUVALKEG ETILEPATELG KAl KapSL-
OQVATIVEUOTLKI KATaoToAr. ETimAéov, n ketapivn
petd amd emokAnpiblo éveon pmopel va mpoka-
AECEL OLOAOPPOLA, VUOTAYHO, CUVELSNTO ENAELUHA
L5LoSeKTIKOTNTAG, ata&ia Kal KATAKALON HLKPOTE-
pNG SLapkelag amo tnv meplodo tng avaiynotiag
(DeRossi et al. 2009).

H tpapadoAn eival éva pakepkd petypa Svo
evavtlopepwv [(+) kat (-)], Tou omolou n avaAyn-
TR Spdon TpoKUTTEL KUplwg amd tn Spdcn Tou
evavtlopepoug M1. H emokAnpiSiog xopriynon
TpapadoAng oe 8oon 1 - 2 mg kg™ oe ouvduaopo
HE TOTKA avaloBntikd Tmapdyel emapkn evo-
KOl PETEYXELPNTLKY avaAynola yla 6 éwg 12 wpeg
(Almeida et al. 2010). H emokAnpiSLog tpapadoin
8eV €VEXEL KIVSUVO QVaTIVEUOTLKIG KATAOTOANG O€

vides rapid onset and enhanced analgesia (Steagall
et al. 2009, Bartel et al. 2016, Towers 2020).

Alpha-2 adrenergic agonists, such as medeto-
midine and dexmedetomidine, are well known for
their antinociceptive properties and their synergis-
tic interaction with opioids in the spinal cord. De-
spite the prominent depression of cardiovascular
function caused by a2 - adrenergic agonists and
the respiratory depression caused by opioids, their
epidural combination provides a longer duration of
analgesia with fewer side-effects, since lower dos-
es are required to produce the desired blockade
(Branson et al. 1993). Medetomidine at the dose of
10pg kg' combined with morphine at the dose of
0.11 mg kg can provide analgesia up to 13 hours
(Branson et al. 1993). Dexmedetomidine, the active
enantiomer of the racemic mixture medetomidine,
similarly prolongs the duration and enhances the
action of local anaesthetics via a-2A adrenoceptors
with minimal effect on motor function (Yoshitomi
et al. 2008). The epidural administration of dexme-
detomidine at 3 - 6 pg kg contributes to isoflurane
MAC reduction in a dose-dependent fashion which
may last up to 4.5 hours. Nevertheless, dexmedeto-
midine may induce bradycardia and/or an increase
in arterial blood pressure (Campagnol et al. 2007).

Ketamine is a noncompetitive N-methyl D-aspar-
tate receptor antagonist and reduces spinal cord
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Epidural anaesthesia and analgesia

Final volume Onset time Duration of ef
Drug Dose (ml/kg) (min) analgesia(h) References
Smg kg or2.5mg
Lidocaine 2% kg' + epinephrine 0.25ml kg’ 4-6min 1 hour Steagall et al. 2017
(1:200.000)
Bupivacaine 0.25%, :
' 1-1.65mg kg 0.2mlkg" 5 - 15 min 4-12 hours Grabb et al. 2020
0.5%, 0.75% =l =
Ropivacaine 1-1.65 mg kg* 0.22 ml kg 7-15min 5- 8 hours Grabb et al. 2020
0.5%, 0.75%
Morphine 0.1 mg kg 0.1 ml kg 45- 90 min 12 - 24 hours Steagall et al. 2017
Buprenorphine 4ug kg’ 0.2 ml kg’ 60 min 16 - 24 hours Steagall et al. 2017
Tramadal 1-2mg kg’ 0.2mlkg! 20- 30 min 6- 12 hours Almeida et al. 2010
Methadone 0.1-03mgkg’ 0.2mlkg! 30 - 40 min 8-12 hours Campagnol et al. 2012
. 4 0 _ 1 _ Wetmore &
Fentanyl 1-10pg kg 0.2 ml kg 15 - 20 min 3 -5 hours Glowaski 2000
Table 2.

Commonly used epidural anaesthetics and analgesics in dogs.

olyKpLon Pe GAAa oTiLoeLdr), OTwg N popwivn, ta
otola PTopel va TIPOKAAECOUV NTILA Kapdloava-
TIVEUOTLKI KATAOTOAN YTIapyouv evSelelg OtL Sev
UTTApXEL ONHUAVTLKN Slagopd PeTagy Tng ouotn-
HaTLKNG évavtl Tng emLokAnpidiag xoprynong tng
Tpapadoing (Mastrocinque et al. 2012) (Mivakag 2).

AVETILOUPNTEG EVEPYELEG

Ol avemBUpNTEC eVEPYELEG TTOU oxeTilOVTaL PE TNV
eTLOKANPLSLO0 avalobnola elval omavieg otav ol
mpoUTapyouoeg avievsel&elg evtomidovtal eykai-
pWG. OL TTEPLOCOTEPEG ETILTTAOKEG UTIOXWPOULV Ypr)-
yopa PETA TN SLAKOTIA TNG PAPHAKEUTLKAG SpAong
pe ehdyloteg ipdobeteg mapepPhoetg (Wetmore &
Glowaski 2000).

H mo ouyvr emumAokr €lval o uUTIOAgPLOPOG
TIOU OWEINETAL OE QVATIVEUOTIKI] KATAOTOAN Adyw
TOU ATIOKAELOPOU TOU (PpeviKoU veUpou. H ava-
TIVEUOTLKN TtIapdAuon €xeL peyaAUtepn ouxvdtnta
otoug TtayVoapkoug aoBevelc Adyw tng Teplooel-
ag emokAnpLéiou AlToug Kat Tou TEPLOPLOPEVOU
eTLoKANPLSiou xwpou. O ypryopog pubudg xo-
prynong kat n Béon tou acBevolq PE TO KEPAAL
TIPOG TA KATW £UBUVOVTAL CUXVA YLd TNV KPAVLAKN
HETAVAOTEUON TOU TOTILKOU avaloBbntikoU o€ TiLo
amopaKpuopéva veupotopla (Savvas et al. 2016).
H akouola xopriynon TOTIKWY avaltodnTIKWV oTov

hyperexcitability and nociception. It is commercial-
ly found as a racemic mixture of two enantiomers,
S(+) ketamine and R(-) ketamine. S(+) ketamine is
the left- handed optical isomer and R(-) ketamine
is the right- handed optical isomer. The S(+) ket-
amine has a 4 times greater affinity for N-methyl
D-aspartate receptors than R(-) ketamine. Epidural
administration of ketamine in a racemic mixture or
S(+) ketamine alone at doses of 1 - 3 mg kg™ can be
used pre-emptively in combination with opioids or
other local anaesthetics for treatment of post-inci-
sional hyperalgesia. Even though the S(+) isomer is
2-4 times more potent than the racemic form, the
later has a more profound analgesic effect with a
prolonged recovery period (Duque et al. 2004). The
preventive injection of ketamine can provide mo-
tor, sensory and sympathetic blockade with mini-
mal hemodynamic effects and cardiorespiratory
depression. Furthermore, ketamine following epi-
dural injection might induce ptyalism, nystagmus,
conscious proprioception deficit, ataxia and recum-
bency of shorter duration than the period of anal-
gesia (DeRossi et al. 2009).

Tramadol is a racemic mixture of two enantiom-
ers [(+) and (-)], whose analgesic effect results pri-
marily from the action of M1 enantiomer. The epi-
dural administration of tramadol at the dose of - 1
- 2 mg kg' in combination with local anaesthetics
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UTIApaXVOELS) XWPO HTIOpel €MioNg va TpoKa-
AECEL QVATIVEUOTLKI KOTOAOTOAN TIOU amodidstat
oTnV TPocbLa SLacTopd ToU PAPHAKOU HECW TOU
eykepalovwtiaiou uypou. Etol, oL ouvnBelg emL-
OKANPLSLEG SO0ELG TWV TOTILKWY avalobnTikwy Ba
TIPETIEL VA PELWVOVTAL OTO ULOO €AV N BeAdva To-
ToBetnBel oTOV UTIAPAXVOELSH XWPO (Jones 2001).
EQv eppaviotel avamveuoTikry KATaotoAnp Adyw
TOTILKWV avalodNTKWV 1| emLokAnpidiag popeivng,
Ba mpemel va avtipetwnidetat pe urtofonBoupevo
QEPLOPO Kal XaunAr 8éon vaio&ovng (0,005-0,02
mg kg' iv) 4 vaABouwivng (0,03-0,1 mg kg ) yla
va petaBAnBolv oL cUCTNHATLKEG ETILEPATELG avTi-
otowya (Wetmore & Glowaski 2000).

H kapSLayyeLakr KataoToAr Tiou opeiAeTaL oTov
OTIOKAELOPO TWV CUPTIABNTLKWY VWV 1} 6TNV TIPOG
Ta €PTPOC €EATMAWGCN TOU TOTILKOU avaloBntikol
0Ta TE0OEPA AVWTEPA BwPakiKa Seppoowpata &i-
vat pla GAAN averBupntn evépyela. O CUVOALKOG
OYKOG TWV TOTILKWV avVALoBNTIKWY TIOU gyyE0ovVTaL
ETILOKANPISLA TIPETIEL VA EKTLPATAL TIPOOEKTLKA KAl
va amo@evyetal n xprion oykwv tou utepPaivouv
1a0,2mlkg’(Bosmansetal.2011). H peta-emokAn-
ptéLog Bpadukapbia kat n umdtacn mou 0dnyouv
O€ PELWHEVN QAEPLKN ETLOTPOYN), XaUNAn KapSLa-
K| TIapoxr KAl CUCTNHOTLKY ayyeLakr avtiotaon
WG OTIOTEAECHA TOU EKTETAPEVOU OUPTIABNTLKOU
OTIOKAELOPOU MPTIOPEL Va €lval OL TIPOKATAPKTLKEG
aLTleg KapSLaKNG avakoTng, 8lwg o aobevelg Pe
pn Beparmevpévn umooykatpia. H uttdtaon pmopet
Va QUTLHETWTILOTEL PE TNV avgnaon tng xopnynong
KPUOTOANOELSWY UYpWV KaL TN PELWON TWV CUYKE-
VIPWOEWV TOU ELOTIVEUOTLKOU avalobntikou, €av
Bplokovtatr umd yevikr avaiobnota. H Bepameia
pTopel va mepAapBAavel Tn xopriynon ayyeLoou-
OTIAOTLKWY TIapayovTwy, oTwg £pedpivn (0,05 mg
kg iv bolus) f vtortapivn (5-10 pg kg CRI) rj avti-
XOALVEPYLKWV TIapayovtwy, omwg atportivn (0,02-
0,04 mg kg™ iv), edv elval eppavig n umoétacn mou
mipokaAeitat anoé Bpadukapdia (Savvas et al. 2006,
Steagall et al. 2017). AmoteAel Kown Temoidnon
OTL N uTOTaOoN PTIoPEL va TIPoANYBEL Pe TtV Tipo-
@OpTLON HE KPUOTAMOeELSEG StaAupa (Wetmore
& Glowaski 2000, Jones 2001). H umotaon pmopsl
emiong va avtipeTwiiotel pe tnv evSopAepLa xo-
priynon @awuAeppivng, €vog LoXYUpoU aywvlotn
Twv al adpevePYLKWVY UTIOSOXEWV PE CUVEXT PUB-
MO €yxuong 0,5 - 1 pg kg' min' (Murphy et al. 2020,
Cannarozzo et al. 2023).

O uPnAGG ouPTIABNTLKOG ATTOKAELOPOG pTTopEl
ETLONG VA 08NYNOEL O VEUPOAOYLKEG ETILTTAOKEG,
OTIWG oUVSpopo Horner, avtavakAaotikd tUTou
Shiff- Sherrington, puikég cuomdocelg, omacpoug
KAl KWPa Adyw TNG TOELKOTNTAG TWV TOTILKWY aval-
OONTIKWY OTO KEVIPLKO VEUPLKO clotnua (Jones

produces adequate intra- and post- operative anal-
gesia for 6 to 12 hours (Almeida et al. 2010). Epidur-
al tramadol poses no risk of respiratory depression
in comparison to other opioids, such as morphine,
which may induce a mild cardiorespiratory depres-
sion There is evidence that there is no significant
difference between the systemic versus the epidur-
al administration of tramadol (Mastrocinque et al.
2012) (Table 2).

Adverse Effects

Adverse effects associated with epidural anaesthe-
sia are rare when preexisting contraindications are
identified in time. Most of the complications rapidly
resolve after cessation of the drug effect with min-
imal additional interventions (Wetmore & Glowaski
2000).

The most common complication is hypoventila-
tion secondary to respiratory depression due to
the blockade of the phrenic nerve. The respiratory
paralysis has a higher prevalence in obese patients
due to the excess of epidural fat and the limited
epidural space. The rapid administration rate and
the head-down position of the patient are often re-
sponsible for the cranial migration of local anaes-
thetic to more distant neurotomes (Savvas et al.
2016). The inadvertent administration of local an-
aesthetics into the subarachnoid space may also
provoke respiratory depression attributable to the
anterior spread of the drug through the cerebro-
spinal fluid. Thus, the normal epidural doses of lo-
cal anaesthetics should be halved if the needle is
placed into the subarachnoid space (Jones 2001). If
respiratory depression due to local anaesthetics or
epidural morphine occurs, it should be treated with
assisted ventilation and low-dose naloxone (0.005-
0.02 mg kg iv) or nalbuphine (0.03-0.1 mg kg) to
alter the systemic effects respectively (Wetmore &
Glowaski 2000).

Cardiovascular depression due to blockade of
sympathetic fibers or to the rostral spread of local
anaesthetic to the upper four thoracic dermatomes
is another adverse effect. The total volume of local
anaesthetics injected epidurally should be carefully
assessed and the use of volumes exciding the 0.2
ml kg should be avoided (Bosmans et al. 2011).
Post-epidural bradycardia and hypotension lead-
ing to decreased venous return, poor cardiac out-
put and systemic vascular resistance as a result of
extensive sympathetic blockade may be the prelim-
inary causes of cardiac arrest, especially in patients
with untreated hypovolemia. Hypotension may
be treated by increasing crystalloid fluid adminis-
tration and decreasing vaporizer concentrations
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2001, Bosmans et al. 2011). To ocUvSpopo Horner
pTopel va TipokAnBel dtav ta ToTka avalotnTika
eEamlwvovtal og TIEPLOCOTEPA KPAVLAKA VEUPO-
TOpLa ) o€ mepimTwon akouolag evéoppaylaiag r
uttookAnpidiag éyxuong (Freire et al. 2010). Muikég
OUOCTIAOELG 0Ta OTtioBLa AKpa Kat TNV oupd Kat puo-
KAovia pTtopel va ep@aviotolV PETA amd ETILOKAN-
pl&lo 1 uTtapayxvoeELS €yxuon OTILOELSWVY, LSLWG
popwivng (Kona Boun et al. 2003). H coBapdtnta
TWV OTIACHWV PTIOPEL VA QVTLPETWTILOTEL HETA aTTo
ETILOKANPISLO Yoprynon vaAo&ovng 1] GUCTNUATLKA
XOPrynon OTILOELSWVY KaL NPEPLOTIKWY. ETILTTAE0V, N
TOTILKI VEUPOTOELKOTNTA AOyw akouaolag TtotobE-
TnNong tng BeAdvag oTo vwTLalo HUEAD 1| OE HEYANEG
VEUPLKEG plleg otnv utmoupida pmopel va odnyn-
o€l o€ Apeon veupLkn BAARN TipokaAwVTag VEUPLKA
eMelppata (Wetmore & Glowaski 2000).

Ta emokAnpidia omoeldny elvat kuplwg uTew-
Buva yLa pLa ogLpd anod TapevEPYELEG. TOCO N ETIL-
okANpiSLog popyivn 600 kaL n uSpopopyovn Pto-
pel va TIPOKAAECOUV EPETO KAl VAUTLO, OL OTIOLEG
HTIOPOUV VA QVTLHETWTILOTOUV ATIOTEAECUATIKA HE
™ xpnon paporitdving (1mg kg sc) (Troncy et al.
2002). Exel emiong tapatnpnBel kvnopdg Petd amo
eTLOKANPLSLo N evSoppaylaia €yxuon popeivng. H
Xoprynon ovéavoetpovng, vaAo&ovng rj akopn Kat
XApNAWV 800EwWV TIPOTIOPOANG UTIopEl va amote-
AEOEL ATIOTEAECPATLKI BepaTmela OTOV KVNOPO TIOU
oxetiletal pe ta omoeldn (Troncy et al. 2012). H
Katakpdatnon oUpwv pTopel va gP@avioTtel PeTd
TN Xopnynon oTmLoelswy Aoyw tng XAAdong tou
eEwoTnpa PUOG TIoU PTtopel va TIPOKAAECEL augn-
HEVN XWPNTIKOTNTA KAl HELWHEVN OUCTAATIKOTNTA
g oupoddyxou Kuotng (Kona Boun et al. 2003). H
KATOKPpATNon oUPWV UTIOPEL VA QVTLUETWTILOTEL JE
NTILA XELPOKIVNTN KEVWON TNG 0UupoSOXou KUOTNG
META TN XELPOUPYLKN EMEPBAON KAl TIPLV aTo TNV
aToCWANVWoN Tou acBevoug. Auto Ba PelwoEL TNV
atovia tou eEwotrpa pudg Kat tn Sucwopia Tou
oxetifetatl pe tn Slataon tng oupodoXou KUOTNG
(Kona Boun et al. 2003). H tomtoBétnon oupokabe-
T pa propel va SLEUKOAUVEL T oUVEXT KEVwaon We-
XPL Va eTTaVEADEL N YUOLOAOYLK AeLtoupyia. ANAEG
TILOAVEG ETILTAOKEG TWV ETILOKANPLSLWVY OTILOELS WV,
Kuplwg otav xopnyouvtal amo enLoKANPLSLO Kabe-
™pa, mepapBavouv alwtekia r kabuotépnon
otnV ékpuon tou tpLywpatog (Valverde 2008). Ot
ETIUTAOKEG QUTEG PTIOPOULV ETioNG va Ttapatnpn-
Boulv Kal Pe TNV EMLOKANPISLO XOprynon TOTILKWY
avalodntkwv (Guererro et al. 2014).

ZUPTIEPAGHA
H emiokAnpidlog avaiobnota kat avaiynoia pmo-
PEL VO OTIOTEAEDEL LA OXETLKA ATIAN) AVAAYNTLKY) TE-

Epidural anaesthesia and analgesia

if under general anaesthesia. The treatment may
include the administration of vasopressors, such
as ephedrine (0.05 mg kg iv bolus) or dopamine
(5-10 pg kg CRI) or anticholinergic agents, such
as atropine (0.02-0.04 mg kg iv), if bradycardia-in-
duced hypotension is evident (Savvas et al. 2006,
Steagall et al. 2017). It is a common belief that hy-
potension might be prevented by preloading with
a crystalloid solution (Wetmore & Glowaski 2000,
Jones 2001). Hypotension may also be treated with
the intravenous administration of phenylephrine, a
potent a1 adrenergic receptor agonist at a continu-
ous rate infusion of 0.5 - 1 ug kg min"' (Murphy et
al. 2020, Cannarozzo et al. 2023).

High sympathetic blockade may also lead to
neurological complications including Horner’s syn-
drome, Shiff- Sherrington like reflexes, muscular
twitches, convulsions and coma due to local anaes-
thetics central nervous system toxicity (Jones 2001,
Bosmans et al. 2011). Horner’s syndrome may be
induced when local anaesthetics spread to more
cranial neurotomes or in the incidence of inadvert-
ent intrathecal or subdural injections (Freire et al.
2010). Muscular twitches in the hind limbs and tail,
and myoclonus may occur following epidural or
subarachnoid injection of opioids, especially mor-
phine (Kona Boun et al. 2003). The severity of the
spasms may be treated after epidural naloxone ad-
ministration or systemic opioids and sedatives ad-
ministration. Moreover, local neurotoxicity due to
inadvertent placement of the needle in the spinal
cord or large nerve roots in the cauda equina may
lead to direct nerve damage inducing neural defi-
cits (Wetmore & Glowaski 2000).

Epidural opioids are mainly responsible for a se-
ries of side effects. Both epidural morphine and
hydromorphone may induce vomiting and nausea
which can be effectively treated with the use of ma-
ropitant (1mg kg sc) (Troncy et al. 2002). Pruritus
has also been encountered following epidural or
intrathecal morphine injection. The administration
of ondansetron, naloxone, or even low doses of
propofol can be an effective treatment to opioid-re-
lated pruritus (Troncy et al. 2012). Urinary retention
may occur after opioid administration because of
the detrusor muscle relaxation that can cause in-
creased capacity and reduced contractility of the
urinary bladder (Kona Boun et al. 2003). Urinary
retention can be treated with gentle manual blad-
der expression after surgery and before patient
extubation. This will decrease the atony of the de-
trusor muscle and the discomfort associated with
bladder distension (Kona Boun et al. 2003). The
placement of a urinary catheter may facilitate con-
tinuous emptying until normal function resumes.
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XVLKI yLa pLa TIOLKIA LG XELPOUPYLKWVY ETTEPRACEWY,
OTIWG N KALOOPLKN TOMR, oL 0pBOoTIESIKEG ETEPA-
0€LG 0Ta oTiioBLa aKpa Kat oL EMEPBACELG HOAAKWY
pHoplwv oupaia Tou op@alol. H emiokAnpidlog
XOprynon TOTILKWV avalotntikwyv o€ cuvsuacuo
ME OTILOELSH PELWVEL TLC ATIALTAOEL O€ avalodn-
TIKO KOl QVOAYNTLKO KAl TIAPEXEL OTIOTEAECHATLKN
avaAynola pe €AAXLOTEG TIOPEVEPYELEG KAL KOAAN
mowdtnta avappwong. Metd amd KAatdAAnAn k-
matdeuon, n emokANpiSLog avatobnola pmopel va
OTIOTEAECEL PEPOG EVOG LOOPPOTINUEVOU TIPWTOKOA-
Aou avaloBnotag Tou TIAPEXETAL OE KTNVLATPLKOUG
aoBevelc.
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Other potential complications of epidural opioids,
mostly when administered by an epidural catheter,
include alopecia or delayed hair growth an ocal-
izeded cutaneous reaction, all reported with a low
incidence (Valverde 2008).These complications can
also be seen with the epidural administration of lo-
cal anaesthetics as well (Guererro et al. 2014).

Conclusion

Epidural anaesthesia and analgesia can be a rel-
atively simple analgesic technique for a variety of
surgical procedures including cesarean section,
orthopedic hindlimb procedures and soft tissue
surgeries caudal to the umbilicus. The epidural ad-
ministration of local anaesthetics in combination
with opioids reduces the anaesthetic and analgesic
requirements and provides an effective analgesia
with minimum side effects and good quality re-
covery. Following adequate training, epidural an-
aesthesia can be a part of a balanced anaesthetic
protocol provided in veterinary patients.
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