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Iepidnyn

211 YATQ 0 EVIOTIGHOG TOU eMIOKANPiSLov XMpou armoTeel
TIpOKANOT), e€attiog TOL pikpoL Tou HeyEBoug. O oKOTIOC TNG
TIoLPO VOO TIPOOTITIKAG KAVIKNG HEAETNG TV Vot SlePELVITEL
Vv urap€n Stakpltav podil mieon g katd TV emorAN pidia
TapaKévTnon yla Ty enPeBaiworn tng opdng tomodétnong
NG PEAOVNG OTOV EMIOKANPISIO XOPO OTN YATA.

H pehétn éywve oe eikoot SVo OnNAUKEG eviAikeg YATE,
Yot TiG oTtoleG eixe POy pappatioTel wobnkuotepektour. To
Héoo cwUATIKO TOUG Bépog fiTav 3,37 kg (kupatvopevo amd
2,5 péxpt 4,5 kg). Yotepa amd oopuoiepr| mapakévinon, n
emorAnpidia ferdvn cuvdedTav (e HETATPOTIEN TTiECT)G KAl
KATOTILY [E LTTOAOYLOTH), OTIOV KATOYpapOTaY TO TTPOPiA
Tieon G TNG MOKANPISIHG TTApaAKEVTNONG. ZTN CUVEXELX,
XOPNyoLvVTay TOTIKO avaloOnTIKO Héow NG emokAnpidiag
Berdvng. H opBn tomoBétnon tng ferdvng aloroyotvtay pe
TNV TEXVIKT TNG «EMAEWYNG AVTIOTAONG GTNV £YXUGT) 0POL».

Ye 20 amd ta 22 {oa (91%) 1 emoxkAnpida avaioOnoia
nrav arnoteheopatiky. Kataypapnke nrwon tng mieong
oe 13 ydteg, 610 GUVOANO TWV OTOIWV 1 EMOKANPIdIA
avalodnoia ATV EMITUXHG. ZTIC UTTOAOUTEG 9 YATEG ) TTTAOON
¢ mtieong Sev frav {exdBapn, TapovoIAoTNKAY TOME
TEXVIKA OPAALATA, EV® 0e OLO €€ ALTAOV N eTMIOKAN PO
avaloOnoia Sev NTav emiTuxis.

H mapovoia xapaktnplotikv mpodik mieong tng
eTLoKANpidLag mapakévtnong Oa prropovoe va e€axplpmoel
Vv opBr) TomoBétnon Tng fedvng oTov emoKkAnpidlo xwpo
Kat eivat duvatov va xpnotponownBel otnv KAWVIKY TTpaEn
OTIG YATEG.

MeSH keywords: cats, epidural space
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Abstract

In cats, the identification of the epidural space
is challenging, because of its small size. The ob-
jective of this prospective clinical study was to
investigate the presence of distinct epidural punc-
ture pressure profiles that confirm the correct
needle placement in the epidural space in cats.

Twenty-two female adult cats were used in
the study, scheduled for ovariohysterectomy.
Mean bodyweight was 3.37 kg (ranging from 2.5
to 4.5 kg). After lumbosacral epidural puncture,
the epidural needle was connected to a pressure
transducer and then to a computer, where the
epidural puncture pressure profile was recorded.
Then, local anaesthetic was administered through
the epidural needle. Correct placement of the
needle was evaluated by “lack of resistance to
injection of saline” technique.

In 20 out of 22 animals (91%), epidural anaes-
thesia was proved to be effective. A pressure drop
was recorded in 13 cats, in all of which epidural
anaesthesia was successful. In the remaining 9
cats, the pressure drop was not clear, with many
artefacts, while in two of them the epidural an-
aesthesia was not successful.

The presence of characteristic epidural punc-
ture pressure profiles could confirm the correct
needle placement in the epidural space and may
be used in a clinical setting in cats.



Ewcayeyn

To Televtaio xpovia 1 xpron g emokAnpidag avot-
oOnoiag ota {wo ouvTPOPLEG elvar ohoévar Kat TTLo evpela
(Fowler et al. 2003), kaBwg TPOKeLTAL yLa pLot ATTAT) Ko
OTTOTEAEOHATIKT) TEXVIKT TOTIKNG avaloOnaiog. X1ig ydreg
0 EVTOTILONOG TOU eMIOKANPiSLov xwpou (EXX) pmopei va
eLPAVIoEL CUYKEKPLHEVES TIPOKANTELG eEQUTIOG TOV [LIKPOD
ToUG peyeBoug. Emumhéov, o votiaiog puedg oTiq yaTeg
KaTaAryeL 6Tov €BSop0 0GPUIKO OTTOVOUAO KAl OL UAVLYYES
eKTelvovTaL OTNV Lepr Hoipa, odnydvTag oe peyaliTepo
KivOUVO EMUTAOK®Y, OTIWG 1] AKOVOLA TTAPAKEVTNON TNG
OKANPNG HAVLYYAS, CLUYKPLTIKA pe GAla (wa (Campoy
et al. 2015).

Znv mipaén epappolovtal SIAPopeg TEXVIKEG Yl va
v enPePaioon TG owo ¢ TOMoBETNONG TG EMIOKAN-
pidiag Perdvng, e Tig cuvnBEoTepeG €€ L TWV v elvart oL
TEXVIKEG TNG «KPEUAUEVNG GTAYOVAGH KOl TNG «EANELYNG
avtioTtaong otny £yxvon opov 1 aépa (LOR)» (Campoy
et al. 2015). Mia véa TeXVIKT] TIOU €XEL TTIPOOPATWG AV~
nituxBei oe okOAoULG, pnpukaoTika Kat aloya (Iff et al.
2007; Iff, Mosing, et al. 2009; Iff, Franz, et al. 2009; Iff
& Moens 2010) eivat n katorypoadr) Kt aflohoynon g
XAPAKTNPLIOTIKAG TTTWONG TNG Tiieong, kabdg n PeAdvn
eloxwpet otov EXX.

O oKomog TN opovoag épevvoag frav va StepevvnOei
av To TTpodi\ mieong otov EXX Ba pmopovoe va xpnot-
portotnBei ytor Tnv emPePaiwon g opbng torobétnong
G Berovng otov EEX otig yates. Omwg mapatnprdnke
oe &M eidn (Iff, Mosing, et al. 2009; Ift, Franz, et al.
2009), 116 TeplocdTEPES Popeg 1) Ttieon otov EXX eival
apvnTikn (SnAadn xapnAdTepn amoéd TV aTHOCPALPIK
Tiieon), eMOUEVWG eival avapevopevo Tt MO ) Ped-
v eloxwproet otov EXX, eivat Suvatov va kataypadet
TITOOT TNG Tieong.

YAwd kat pébodot

21N pelétn ovppeteixav eikoot V0 KOG EVPWTIAIKNAG
GUATG, KOVTOTPLXEG ONAUKEC YdTEG, NAIKiag 1-3,5 eTwv. To
Sidpeco owpatikd Toug Pdpog frav 3,5 kg (kupavopevo
aro 2,5 péxpt 4,5 kg). Oleg o yateg nrav adéomota (oo
Kol EMPOKELTO va LTTOPANBOVV 0€ TTPOYPAUUATIOHEVT
woBnkvotepekTopn. EmmAéov, ftav vyteig, pe aon tnv
KAWIKT e€étaon (Katdotaon ASA I-1I). H pehén eixe
eykptBei ané tn Emrponr) HOwr¢ kat Aeovtoloyiag yla
Vv Epevva oe Zoa, Tov TURpatog pog.

Ye Sexaell yateg xopnynOnke mpoavaloOn Tk aywyr)
pe evav dApa-2 aywviotr (Sepedetopudivn, pedetopudivn,
Eulalivn) oe cuvduaopo pe éva oloeldég (PovtopPavorn,
pop¢pivn). Ia tnv eykartdotaon g avaioOnoiag xopnyn-
Onke mpomodpoin (Propofol, Fresenius Kabi, Greece) 1-5
mg kg eviopAefing (IV) oe 20 yateg, eve aTig dhheg dvo

Pressure profile in the epidural space in cats

Introduction

In recent years, epidural anaesthesia is increasing-
ly used in companion animals (Fowler et al. 2003),
as it is a simple and effective technique of local
anaesthesia. In cats, identification of the epidural
space (EDS) may present specific challenges be-
cause of their small size. Additionally, the spinal
cord in cats terminates at the seventh lumbar
vertebra and the meninges extend to the sacral
region, resulting in a greater risk of complications,
such as unintended dural puncture, compared
with other species (Campoy et al. 2015).

In practice, various techniques are used to
confirm the proper placement of the epidural
needle, with the most common being the “hanging
drop” and the “lack of resistance to injection of
saline or air (LOR)” techniques (Campoy et al.
2015). A new technique that has recently been
developed in dogs, ruminants and horses (Iff et
al. 2007; Iff, Mosing, et al. 2009; Iff, Franz, et al.
2009; Iff & Moens 2010) is the recording and
assessment of a characteristic pressure drop as
the needle enters the EDS.

The purpose of this study was to investigate
whether the epidural pressure profile could be
used to confirm correct needle placement in
the EDS in cats. As it has been found in other
species (Iff, Mosing, et al. 2009; Iff, Franz, et al.
2009), most of the times the pressure inside the
EDS is negative (i.e. less than the atmospheric
pressure), so it was anticipated that once the
needle penetrated the EDS, a drop of the pressure
would be recorded.

Materials and methods

Twenty-two European domestic shorthaired fe-
male cats aged 1-3.5 years old entered the study.
Median body weight was 3.5 kg (range 2.5 to 4.5
kg). All cats were stray animals and were sched-
uled for elective ovariohysterectomy. Moreover,
they were considered healthy based on the phys-
ical examination (status ASA I-II). The study was
approved by the Institutional Ethics Committee
on Animal Research.

Sixteen cats were premedicated with an al-
pha-2 agonist (dexmedetomidine, medetomidine,
xylazine) in combination with an opioid (butor-
phanol, morphine). Anaesthesia was induced in
20 cats with propofol (Propofol, Fresenius Kabi,
Greece) at 1-5 mg kg intravenously (IV), while
in the other two cats with ketamine (Imalgene,

Hellenic Journal of Companion Animal Medicine « Volume 9 « Issue 2« 2020

207



208

Mpo@i) nieong otov emokAnpidlo XwPo TG YATEG

yateg xopnynOnke ketapivn (Imalgene, Merial, France)
10 mg kg™ evdopvikwg (IM) kat pudafordaun (Dormixal,
Demo, Greece) 0,5 mg kg' IM. Metd 11 StacwAjvwon
g Tpaxeiag n avaisdnaoia SiatnprOnke e looprovpavio
oe ofuydvo pe xprion ocvothpatog T-piece. Il TpoAn-
Tk avakynoia xopnynonke peloikaun (Metacam,
Boehringer Ingelheim, Germany) IV 0,1 mg kg™. O kap-
OLaKOG Kol 0 avaTIVeELOTIKOG pLBHOG KAl 1) oLXVOTNTA
eréyyovtav kad’ OAn TN didpKeta TG emeUPaong.
OLydteg 101100 TOUVTAVY GE OTEPVIKT KATAKALONG, L€
To omtioBia akpa Tovg TomoBeTnpéva ipocBiwg. Metd
v avtionyia TG oopuoiepng meploxng StevepyoLvtay
TUTIKT TEXVIKT €TLOKANpidLag avaioOnaoiag (Campoy et
al. 2015). O\eg ot eyxVoelg mpaypatomotOnkav amnd Tov
(010 KAWVIKO KTNVIATpO. 10 00dpLoiEpd HeGOOTIOVOUALO
daotnpa eloaydtav Pedovn 22G kat 1,5 ivtoog (Spinocath,
B. Braun, Germany). MoAig 1 ferévn Swamepvoloe To
O¢pUa, apaLpoLVTAV 0 GTENEOG Kot 1 feAdvn cuVOESTAY
HE LETATPOTIEN TIEDTG HLAG XPT)ONG HECW CWANVA KAl KO-
Oetnpa TPUTATG POTIC, YEULOHEVOUG [E PUGLOAOYLKO 0pO.
O petatpoméag kat o kabetripag ekmAvOnkav mpv TNV
évap&n g apakévinong. O petatpoméng tonodetnOnke
Kal pndeviotnke oto eminedo NG eyKAPOLAG ATTOPGUONG
10U £BJ0poV 00PLIKOV aTIOVEUAOL KAl cLVOEDNKE HETw
petatporéa amnd avaloykd oe Yynotaxo onua (Pressure
Monitoring system Buzzer-II; Michael Roehrich, Austria),
0€ UTTIOAOYLOTH) GTOV OTI0(0 eHPavIlovVTaV Kol KXTAXYP&PO-
VIOV OL KUPATOpROP¢EC TNG emtokAnpidiag mmieong. Enetta
n Perdvn etlcaydtav Pabitepa ¢mg dTov Bewpovvtav Ot
eixe eloéNbet otov EEX. E10 onpeio avtd, o cwlnvag Kat
1 GLOKeLT anmocuvdéovTav arod TN PeAovn. Alevepyon-
vTav avappddnon Kat EAeyXoG NG EANeLYNG avTioTaong
OTNV £YXV0T 0pOL e GUPLY YO XAUNATG AV TIOTAONG, TIPLY
™ xopnynon Adoxaivng 2% (Xylocaine, AstraZeneca,
France), oe ddon 2-4 mg kg (Lee et al. 2004). Té\og,
YWVOTAV KAWVIKH EKTIHNON TNG EMLTUXOVC avaloOnoiag
pe vrToKeleVIKn aloAdynan TOL TOVOU TOL OPLYKTH P
TOU TPWKTOV Kat TG avtidpaong Tov {mov oe enwduva
epebiopata katd tn didprela Tng emépPaong. Eldikotepa,
OTOV 1) AVATIVELOTIKT KAl 1] KapSLaXKT} ouXVOTNTA TToLpov-
olalav av€non katd 10-15%, n) emokAnpidia avaioOnoio
BewpPOoOVTAV AVETITUXHG KAL XOPTYOLVTIAV GpALVTAVOAN
(Fentanyl, Janssen, Belgium) oe 8601 2 pg kg' IV.

Anotedéopata

Zuvolika mpaypatomoOnkav eikoot Svo poonabeleg
enokAnpidiag avaiodnoiag, 20 ek Twv omoiwy ATav ent-
Tuxeic (91%). Xe 13 ydteg KATaypadnKe cadng mtaoon
TieoNG, EMOUEVOG KUHATOHOPPT) ApVNTIKNG TTiETNG, OTOV )
Belovn elonhBe otov EXX (Ewdva 1). Oleg avtég oL ydteg
elyov KAviKd ermiruxnpuévn entokAnpidio avatoOnoia, 6mng
GAvNKe atd TN XOAAPWOT) TOL GPLYKTPA TOL TTPWKTOL
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Merial, France) at 10 mg kg intramuscularly
(IM) and midazolame (Dormixal, Demo, Greece)
at 0.5 mg kg! IM. After endotracheal intuba-
tion, anaesthesia was maintained with isoflurane
in oxygen, using a T-piece system. Meloxicam
(Metacam, Boehringer Ingelheim, Germany) was
administered IV (0.1 mg kg!) for pre-emptive
analgesia. Heart and respiratory rate and rhythm
were monitored throughout surgery.

The cats were placed in sternal recumbency
with the hind limbs positioned cranially. After
aseptic preparation of the lumbosacral area, a
standard technique of epidural anaesthesia was
performed (Campoy et al. 2015). All the injec-
tions were carried out by the same clinician. A
22G and 1.5-inch epidural needle (Spinocath,
B. Braun, Germany) was entered in the lum-
bosacral intervertebral space. Once the needle
penetrated the skin, the stylet was removed,
and the needle was connected via a tube and
a three-way tap, filled with normal saline to a
single-use pressure transducer. The transducer
and cannula were flushed before starting the
puncture. The transducer was positioned and
zeroed at the level of the transverse process of
the seventh lumbar vertebra and was connected,
via an analogue—to-digital converter (Pressure
Monitoring system Buzzer-II; Michael Roehrich,
Austria), to a computer, where the epidural pres-
sure waveforms were displayed and recorded.
Then, the needle was further advanced until it was
believed to have entered the EDS. At this point,
the tube and the device were disconnected from
the needle. Aspiration and lack of resistance to
injection of saline with a low-resistance syringe
were also performed, before the administration
of 2% lidocaine (Xylocaine, AstraZeneca, France),
at a dose of 2-4 mg kg! (Lee et al. 2004). Finally,
successful anaesthesia was evaluated clinically
by subjective assessment of the anal sphincter
tone and the reaction of the animal to the painful
stimuli intraoperatively. Particularly, when the
respiratory and the heart rate showed a 10-15%
increase, epidural anaesthesia was considered to
be unsuccessful and fentanyl (Fentanyl, Janssen,
Belgium) at 2 pug kg IV was administered.

Results

A total of twenty-two attempts for epidural
anaesthesia were made, out of which 20 were
successful (91%). Clear pressure drop, which is a
negative pressure waveform, was recorded in 13
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Pressure profile in the epidural space in cats

time
MAH‘M’W"’“—‘\M‘LIJ\‘W XPovog (seconds)
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Ewkdva 1. H kataypaer KUHAToG mieong o€ yata kabwg n BeAovn Siamepva Toug 1oToUG Kat ToV EMOKANPISlo XWPO, ToU EKSNAWVETAL LE TV

amOTOMN TITWON TG THEONG.

Figure 1. Recording of a pressure wave in a cat as epidural needle passes through tissue and into the epidural space, indicated by the sudden drop

in pressure.

KoL TN otabepr) avaTTveLOTIKNA Kat KapSLaKT GUXVOTNTA
Kata tn Sidpreta TG emépPaong. OLvmooureg 9 yateg
dev mapovsiacav apvnTiky Kupatopopdr. QoT1600,
oTIG 7 aTto TIG 9 yateg ) emiokAnpidia avalcOnoia oy
eMmTUXNG. AvTIBETW™G, o€ 2 artd TIG 9 YA&TEG 1) €TULOKANPIdLa
avaloOnoio oy aveTiTuXnG Kot 0TI TIEPUTTAOOELG AUTEG
1 aToLGia APVNTIKAG KULXTOUOPPTIG OXETILOTAV (e TNV
averituyn emokAnpidia avaiodnoia.

ZvCtnon

2V apovoa HEAETN ONEG OL YATEG TIOU GUHUETELXOY
nrav vy {oa mov vtoPANONKav e TpoypApUATL-
opévn wonkuotepekToUn. e ONEC TIG TTEPUTTWOELG,
1 eToKANPISIa T PAKEVTNOT TIpAYHATOTTO ONKE oITd
Tov {810 epevvn T Kat 1 opBr) TortoBétnomn g PeAdvng
enPePaiwbnie pe T xprion NG TeXVIKNAG TNG EAAEYNG
avtiotaong otnv £yxvorn opou, eve 1 emiTuXia TNG eTL-
okAnpidiag avaioBnoiog ekt OnKe KAVIKE KATA TN
Sidprela g emépPaong.

1 peAETN HOG, KATE TNV eloX®pnoT g PeAovng
otov EZX, pa andtopn mtwon g mieong 6to podii
™G emoKANp{Slag apakévtnong vtodeikvue 4Tt TO
dkpo NG Perovng Ppioketal 0To ecwteptkod Tov EXX.
ZUVETIWG, N TTAPOLCIA LPVNTLKHG KUPATOROPPNG TTiETNG
OTIG YATES AUTEG TV GOUPOVI LE ETUTUXT ETULOKAN p{SLat
avatoOnoia. To m0000TO entTLXING TNG EMIOKANPISLAG
avaloOnoiag otov dvBpwrto eaptdtat armo to eninedo
ekTaidevong Kat epmelpiag Tov avatodnactordyou,

cats when the needle was introduced into the EDS
(Figure 1). All these cats had a successful epidural
anaesthesia clinically, as indicated by the relaxed
anal sphincter and the stable heart and respiratory
rate intraoperatively. The remaining 9 cats did not
show any negative waveform. However, in the 7/9
cats the epidural anaesthesia was successful. On
the other hand, in 2/9 cats the epidural anaesthesia
was unsuccessful and in these cases the absence
of negative waveform was compatible with unsuc-
cessful epidural anaesthesia.

Discussion

In the present study, all the cats included were
considered healthy animals that underwent elective
ovariohysterectomy. In all of them, the epidural
puncture was performed by the same investigator
and the correct needle placement was confirmed
with the use of lack of resistance to injection tech-
nique, while the success of the epidural anaesthesia
was evaluated by intraoperative clinical assessment.

In our study, while the needle was entering
the EDS, a sudden pressure drop in the epidural
puncture profile would indicate that the tip of the
needle is inside the EDS. Consequently, the pres-
ence of negative pressure waveform in these cats
was in line with successful epidural anaesthesia.
The success rate of epidural anaesthesia in humans
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Béon Tov aoBevoug, kabmg Kat TNV TOLOTN T TWV Avea-
Topkwv onpeiwv-odnyanv (de Oliveira Filho et al. 2002).
211 peAETN Hag, TO TT0000TH emttuyiag fTav 91%, evod
0g OKUAOUG €Xel KATAYpadel TTOCOGTS emMITLYIAG TIOV
avépyetal oto 88% (Iff & Moens 2010).

H Soxipry LOR xpnotporoteitat ouxvé 6Tov evro-
iilopd Tov EXX ota (oo (Campoy et al. 2015), map& 1o
YEYOVOG OTL OTNV LXTPLKN EXEL XAPAKTNPLOTEL WG pia
TEXVIKT “UTToKelpeviKn” Kal “eapTopevn améd Tov xel-
ptot” (Riley & Carvalho 2007). Ot kvpatopopp£g NG
erlokAnpidiag mieang éxouv xpnotpomotnOel pe emrvyio
0TOV eVTOTILOPO ToL 00¢uikoy EXEX oTov dvBpwito kot To
okVMo (Ghia Jn et al. 2001; Iff et al. 2007). toug oKOAOUG,
OL KATOy padEG TV KUHATOHOPPGOV TNG eTLOKANpidlag
riieong édel€av mocootd evatadnaoiag 89% Kkat Tocootd
axpiPetog 100% (Iff & Moens 2010). Qotdo0, o€ Poo-
el81 Kot afyeg 1 XpnOHOTNTA TNG TEXVIKAG AUTAG Yl
v enPePainon tng opOrig Tomobétnong tng Pedvng
elvat teploplopévn (Iff, Mosing, et al. 2009; Iff, Franz,
et al. 2009).

Znv mapovoa HeAéTn To pikpo péyedog Tng yaTag
Kat o pikpotepog EXX, oe ovykplon pe dha {wa, eivat
mBavé va o8fynoav atnv Urapén pkpoTEpWV Stado-
p&v petald vroddplag Kal emokAnpidiag mieong otnv
oopuoiepr) meptoyn. H televtaia eivat mbavo va mipo-
KOOAEOEL TITWOT) TTie0N G KATA TN SL&PKELDL TNG ELCOYWYTIG
G Perovng otov EXX, yeyovog mov Sev eivat Suvatdv
vouKaTerypadel amto n ovokevr). Mia GAAn e€nynon eivat
OTL oL emavoAapPavOEVEG ATTOTIELPEG EVTOTILGHOD TOU
EZX eivou mbavo va mpokdeoav éudppaln Tov akpov
G PeAOVNG aTtd 16TOVG KAl EMTOHEVMG O aduvaplia
Kataypadng Tng mieong. Avto eivat mbavo va ocupPet
OLaUTEPWG OTIG YATEC, e€atTing TOU KoL TOLG peyEDoug
Kot TG pIKpNG SloéTpou TG emtokAnpidiag Pehovng
1oL XpnotporotOnke. Enuthéov, ot emaveAnppéveg
QTTOTIELPEG UITOPEL VX TIPOKAAETOLY ATIMAEL TG Op-
vnTikng emokAnpidiag mieong 1} e€icwon Tng apvnTIKig
emokAnpidiag mieong pe avtr ToL LITdGPLOL LOTOD.

ZuvoyiCovtag, n vmapén Tev KLpdTeV Tieons Ba
ptopotoe va emniPePatwoet Ty opBn Tomobétnon tng
Berovng otov EXX, Ba NTav @otd00 onpavTikd va
avop£POUE OTL ATTALTEITAL TIEPALTEPW EpeLVa e€lTiog
ToL HiKkpoU peyéBoug delypatog mov xpnotporotidnke
yior TV T poloa HeNETN.

YX0yKpovon cupPEPOVIV

Ot ouyypagdeic Snhwvouv 6Tt ev vTdpyel GLYKPOULGOT
OLUPEPOVTOV.
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relies on the anaesthetist’s level of training and
experience, as well as the patient’s position and the
quality of the anatomical landmarks (de Oliveira
Filho et al. 2002). In our study, it was 91%, while
in dogs, an 88% success rate has been recorded
(Iff & Moens 2010).

LOR test is often used in identification of the
EDS in animals (Campoy et al. 2015), even though
ithas been described as “subjective” and “operator
dependent” technique in human medicine (Riley &
Carvalho 2007). Epidural pressure waveforms have
been used successfully in identifying the lumbar
EDS in humans and dogs (Ghia Jn et al. 2001; Iff
et al. 2007). In dogs, the recordings of the epi-
dural pressure waveforms showed a sensitivity of
89% and specificity of 100% (Iff & Moens 2010).
However, in cattle and goats, the usefulness of
this technique in confirming the correct needle
placement is limited (Iff, Mosing, et al. 2009; Iff,
Franz, et al. 2009).

In our study, it is possible that the small size
of the cat and the smaller EDS compared to that
of other species, may have resulted in the pres-
ence of smaller differences between subcutaneous
and epidural pressures in the lumbosacral region.
The latter may cause a pressure drop during the
insertion of the needle in the EDS, which cannot
be recorded by the device. Another explanation is
that the repeated attempts for finding the EDS may
have resulted in blocking of the tip of the needle
by tissue and, consequently, in inability of pressure
recording. This is particularly possible to happen
in cats, because of their small size and the small
diameter of epidural needle used. Furthermore,
the repeated attempts may have caused loss of
the negative epidural pressure or equilibration of
the low epidural pressure with the subcutaneous
pressure.

In summary, the presence of pressure waves
could be used to confirm the correct needle place-
ment in the EDS, but it is important to mention
that further research is needed because of the small
sample size in this study.
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