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ApBpo cuvtaéng

ApBpo ouvtaéng / Editorial

O pOAoG TNG
avocoBfepameiag yLa
Ta aAAEpPYyLOYOVA TOU
nepLBAAAOVTOG oTN
cuyxpovn dLaxeipion
OKUAWV HE ATOTILKI)
Seppatitida

MéExpL KaL Tnv TeAeutaia Sekastia tou ponyoUue-
VOU dlwva, N atotiki deppatitida (AA) Tou okL-
Aou Bewpolvtav pla avtidpaon utepsuatobnoiag
Tumou [ mou owelAeTal otnv Tapaywyry avooo-
opatpivng E (IgE) évavtl Twv aAepyLoydvwy tou
meptBaAovtog. Me e€alpeon tnv mpoAnyn tng
mapacitwong amd PUAAOUG KAl TNV AVTLPETWTILON
TWV BAKTNPLOKWY «ETILMAOKWV» Kal tng Seppatitt-
8ag and Malassezia pe tn XOprynon CUCTNHATLKWY
KOl TOTILKWV QVTLHLKpOBLaKWY, N poévn Tpaypatt-
KA QTOTEAECHATLKY QAPPOKEUTLKY aywyr ATav n
SLa Blou xopriynon YAUKOKOPTIKOELSWY OTNV EAG-
XLotn Suvatr §6on Tou PTIopoUsE va eAEyEeL Ta
oupmtwpata. EEattiag Twv cuxvwv TapevepPyELWY,
kataBalovtav Tpoomdbela va petwbel n §don
Toug (| akdpa Kal va Slakotel n xopriynor toug)
pE TNV TPpooBbikn H1 avTlloTaPWIKWY Kat w-3/w-6
Atapwv 0&gwv. AuoTUXWG N TpooTIABELa autr ou-
vBwg Ntav katadikaopévn og arotuyia Adyw tng
HLKPAG OTIOTEAECHATIKOTNTAG TWV TIAPATIAVW OU-
OLWV. ETILITAE0V, N ATTOQYUYH TWV «UTIEUBUVWV» OA-
AepyLoyovwy Tou TeptBaAovtog Atav (kat givat)
Suocepdppootn Kat OxL LSLlaitepa amoTeEAECHATLKN,
ME aTIOTEAECUA N POV EVOANAKTLKY AUON OTn OU-
VEXT XOPNYNON TwV YAUKOKOPTIKOELSWV va glvat n
avoooBepareia (AZO).

H AZO elval moAU amoteAeopatiky pPEBOSOG
QVTLHETWTILONG TWV TUTILKWY aVTLSPACEWY UTIE-
peuatobnotag tomou I, OTWG yla Tapadelypa n
avagulagia botepa amo evatodnToTolnon KaL otn
ouvéxeLa €kBeon og aMepyLoydva NG TPOYNG ota

The role of environmental
allergen immunotherapy
in current management of
dogs with atopic dermatitis

Until the last decade of the previous century, ca-
nine atopic dermatitis (AD) was considered an
IgE-mediated, type I hypersensitivity reaction to
environmental allergens. In addition to flea pre-
vention and treatment of bacterial and Malasse-
zia “complications” with systemic and/or topical
antimicrobials, the only highly effective medical
treatment available was the lifelong administra-
tion of glucocorticoids at the minimum dose that
could effectively control clinical signs. Due to the
frequent appearance of glucocorticoid side-effects,
every effort had to be made to reduce their dose
(or even to discontinue their administration) with
the addition of H1 antihistamines and/or n-3 and
n-6 fatty acid supplements. Unfortunately, due to
the low efficacy of these medications, this effort
was condemned to failure in most of patients. In
addition, avoidance of exposure to the “offending”
environmental allergens was laborious and usually
minimally helpful and the only vital alternative to
glucocorticoids was allergen immunotherapy (AIT).

In principle, AIT is a highly effective therapeutic
modality for classical type I hypersensitivity reac-
tions, such as food allergen-induced anaphylaxis
in laboratory animals and stinging insect venom
allergies in humans. Also, it shows an acceptable
efficacy in allergic diseases with a more complicat-
ed pathogenesis but still with a clear type I hyper-
sensitivity component, such as human allergic rhi-
nitis and allergic asthma. The efficacy of AIT in dogs
with AD was documented in a single study pub-
lished in 1984 (Willemse et al. 1984). That study was
a breakthrough in veterinary medicine because
it was designed as a randomized, double-blinded
placebo-controlled clinical trial. A total of 51 dogs

latpikh Zdwv Zuvipopldg = Tépog 12/ Teuxog 2 / 2023



{wa epyaotnplou, kat N aAAepylkn avtidpaon ota
vUypata eVvtopwy, OTIwG oL PEALOOEG OToV AvBpw-
0. ETILITAE0V, €XEL LKAQVOTIOLNTLKI QATIOTEAECHATL-
KOTNTA 0 OANEPYLKEG AVTLEPACELG PE TIEPLOCOTEPO
mieplmAokn Taboyévela Tou Spwg TepAapPavel
Kat tnv umepevatodnoia tomou I, 6mwg yLa Ta-
PASELyPa N aAAEPYLKN PLULTLSA KAl TO GAAEPYLKO
doBpa tou avBpwTou. H aToTEAECPATIKOTNTA TNG
AZO otnv AA Tou OKUAOU amtoSelxOnKe HE pLa povo
peEAETN Tou Snuootelbnke to 1984 (Willemse et
al. 1984). H peAétn autr amotéAece opdCNUO yla
TNV KTNVLaTPLKN ETILOTAMN ETIELST) OXESLACONKE WG
TUXQLOTIOLNHEVN, SUTAG-TUPAN, HE ELKOVIKO PAPTU-
pa (placebo). ZuvoAwkd mep\Onkav 51 okUAoL
pe AA TIou Ywplotnkav, Katd tuxalo tpoTo, otnv
opdda g AZO pe aMepyloyova kabilnbévta oe
apyiAto (27/51) rj otnv opdda twv Paptupwy OTIoU
ylvovtav eyxUoelg tou SLaAUTN Twv aAEpPyLOYO-
VWV (24/51), ya 6-54 pnveg (SLapecog: 16 pAveg
yla tnv apada tng AZO kat 13 grveg yLa tnv opasda
TWV Haptupwv), otnv SLEPKELA TwV oTtolwv 8 Xo-
pnynenke kapld aAAn Beparmeia. ETeLdn) tnv emoxn
ekelvn Sev umnpxav afloloynuéva epyalela yla
N pétpnon tng Bapltntag tng AA, n amoteAEcpa-
TKOTNTa TNG Bepameiag ekTunOnke pe €va «au-
Baipeto» ocloTnUA UTIOAOYLOHOU TNG «GUVOALKNG
KAWVLKNG BapUtntag» Tng vooou. Ta amoteAéopata
€deléav OtL n teAeutala peLwBnKe TEPLOOOTEPO
amo 50% oto 59% (16/27) twv okUAWV NG opdsdag
NG AZO Kat POALG 0To 21% (5/24) Twv oKVAWV NG
OHASAG TOU ELKOVLKOU Qappakou. ETimAéoy, n AA
0TO TENOG TNG MEAETNG NTaV o€ TIARPN UPEoN OTO
33% (9/27) kaL to 17% (4/24) Twv oKUAWV TNG TIPW-
NG Kal SeUTepNG opadac, aviiotolya.

Av Kat n avtamdkplon tng ogddag Tou eLkovi-
KOU (apPAKoOU NTav acuvnblota Peyain Kat otnv
KAWVLKN TIpAEn Sev avapévetal va uttdp&el autoTe-
pLOPLOPOG TNG AA 0TO 17% TWV OKUAWV, TA ATIOTE-
Aéopata tng HeEAETNG kKablépwoav tnv ALO wg Be-
pareia ekAoyng, kKabwg slval aoc@alng kat Bpebnke
OPKETA ATIOTEAECHATLK WOTE va Bonbroet ta 3/5
Kal va o8nyrjoet o TArpn Veon to 1/5 Twv oKU-
AWV e AA. TTLG TECOEPELG SEKAETLEG TIOU AKOAOU-
Bnoav, TpaypatomolOnKav TIOANEG OCUYKPLTLKEG
HEAETEG KAL CUOTNHATIKEG OVAOKOTINOELG, OTIOU GU-
yKpiBnkav Slapopetikég odol xopriynong tng AZO
(urtoddpLa ) péoa ota AspoydyyAla), (Mueller et.
al 2023) Siapopetikol tumoL (LSatkd, KabllnBé-
vta o€ apyiAlo, pe tupooivn, avacuvduacpéva n
aMepyoeldn) (Tham & Olivry 2022) kat §ocoloyt-
K& oxrjpata («<kAaooLko», PLKpRG §00NG, «tayeiax»
AZ0O) (Colombo et al. 2005, Mueller et al. 2005, Park

Editorial

with AD were randomly assigned to be treated
with either AIT using alum-precipitated allergens
(27/51) or with placebo using the alum-contain-
ing diluent of the allergens (24/51), for a period of
6-54 months (median: 16 months for the AIT and
13 months for the placebo group) and without oth-
er interventions. Since, by that time, there were
no validated instruments to measure the severity
of AD, an arbitrary scoring system was applied to
measure a “total clinical score” that was used to
evaluate the response. At the end of the trial, “total
clinical score” had been reduced by more than 50%
in 59% (16/27) of the dogs treated with AIT and only
in 21% (5/24) dogs in the placebo group, whereas
33% (9/27) and 17% (4/24) dogs, respectively, were
in complete remission.

Although the response of the placebo group was
surprisingly high and a self-cure of canine AD in
17% of the cases is not common in clinical practice,
this study rendered AIT the first-line treatment of
canine AD, since it was safe and able to help 3/5 of
the patients and to complete control 1/5 of them. In
the four decades since that publication, many con-
trolled studies and systematic reviews have been
done, comparing different routes of AIT adminis-
tration (subcutaneous or intralymphatic), (Mueller
et. al 2023) different types (aqueous, alum-precip-
itated, with tyrosine, recombinant, and allergoids)
(Tham & Olivry 2022) and dosage regimens (clas-
sical, low or “rush”) (Colombo et al. 2005, Mueller
et al. 2005, Park et al. 2017) of allergens but none
comparing AIT to placebo.

Our current view of canine AD is completely dif-
ferent than some decades ago. The disease is not
considered anymore to be a type I hypersensitivity
reaction and the production of IgE against envi-
ronmental allergens is probably an epiphenome-
non secondarily to the defective epidermal barrier
that allows allergen penetration and the abnormal
immunological response that promotes IgE pro-
duction. Furthermore, it is well known that many
dogs with AD are not sensitized to environmental
allergens and some of them are not sensitized to
any type of allergens. Bacterial overgrowth/infec-
tion and Malassezia dermatitis are not considered
“complications” but an integral part of the dis-
ease pathogenesis and the result of bacterial and
fungal dysbiosis that occurs on the skin of these
dogs. Topical products aiming to restore the de-
fective epidermal barrier are available, and, most
importantly, highly effective, and safe drugs with
antipruritic (lokivetmab) or both antipruritic and

Hellenic Journal of Companion Animal Medicine = Volume 12/ Issue 2 /2023
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et al. 2017) twv aMepyloyovwy. Qotdoo o€ Kapia
amo TG PEAETEG AQUTEG &€ OUYKPLBNKe N AZO pE To
ELKOVLKO QApUaKo.

H olyxpovn avtiAnyn yta tnv AA Tou oKUAoU &L-
val TEAELWG SLaPOPETLKN amd OTL oTo TapeABov. H
Seppatomdbela autn ¢ Bewpeltatl MAéov avtispa-
on unepevatodnolag Ttumou I kal n mapaywyr tng
IgE évavtL Twv aMepyLoydvwy Tou TEPLBAAOVTOG
elvat bavotata amAd éva SeUTEPOYEVEC PALVOLIE-
Vo Ttou oeiletal otn SuoAettoupyia tou emidep-
HLkoU @paypou (gUkoAn SleloSuon twv aMepylo-
YOVWV) KaL TOU avoooTIoLNTLKOU cUCTAPATog (taon
yla augnuévn apaywyn IgE). EmumAéov, elvat kaha
TEKPNPLWHEVO OTL apKeTol okUAOL pe AA Sev glval
gvatobnroToLnpévol oe aAAepyloyova Tou TEPL-
BAAAovTOG, KaL oplLopévol amo autoug Sev elval
€UALOONTOTIOLNHEVOL OE KAVEVOG €L50UG aAEPyL-
oyova. H Baktnplakn urepavantuén/Sepuatitida
Kat n Seppatitida and Malassezia Ssv Bewpolvtal
TIAEOV ETILTAOKEG AAAG avaTOOTIACTO KOUUATL TNG
Taboyévelag tng AA Kal amoppoLa TNG BAKTNPLAKNG
KL JUKNTLOKAG SUoBlwaong oTo SEppa TwV OKUAWY
QUTWV. YTIAPXOUV TIOAAA TTpoidvTa TIOU OTOXEVOUV
OTNV aTIOKATACTAON TOU EMLSEPHLKOU PPAYHOU
KaL, TO ONPAvTkOTEPO, UTIAPYOUV acPaln Yappa-
Ka pe avtikvnopwsdn (lokivetmab) ) avtikvnopwén
Kal avtupAeypovwsdn (kukAoomopivn, okAAoLTWVi-
Bn) Spaon. Autn n €kpnén TWV YVWOEWV yLd TNV
TaBoyévela tng AA TIou 08rynoe OTOV €PTIAOUTL-
o6 Tou BepamEeUTLIKOU Pag OTIAOOTACLOU, PETETPE-
e tnv AZO o€ Bepamela SeUtePNC EMAOYNG TIOU
evdelkvutal kuplwg o okUAOUG TIOU €V AVTATIO-
KplvovTal oTn QapPaKeUTLKN aywyn r epgavifouv
HIN OTIOSEKTEG TTAPEVEPYELEG. AUOTUXWG, SV UTIAP-
XEL Kapla PJEAETN TIOU va SelyVeL TNV amoteAeopa-
TIKOTNTA TNG AZO UTIO TLG OUYXPOVEG OUVBNKEC-yLa
TIAPASELYHQ, VA ATTOSELKVUEL OTL ETILTPETIEL KAAUTE-
po €Aeyxo NG AA xwplg aAlayr) TOU QAPPAKEUTL-
KOU TIPWTOKOAAOU 1] OTL eTLTUYXAVEL €El00U KOO
KAWVLIKO €Aeyxo Tapd tn pelwon tng S6ong twv
Pappakwv. MéxpL va mpaypatonotnfouv ot ana-
paitnteg PEAETEG, OLVLOTATAL VA EVNHEPWVOVTAL
oL KNSEPOVEG TWV OKUAWV yLa TNV ENELPN ETILOTN-
HOVIKWVY 8gSopévwv Tou va umootnpifouvv tnv
QTIOTEAECPATIKOTNTA TNG AZO OE CUVSUAOHO HE
TN olyxpovn Bepateia TNG AA, aAAd OTL, AOYyw TNG
AOWAAELAG TNG, PTTopel va SoKlpaotel pe TNV eAmi-
8a otL Ba BonBroel oTov KAAUTEPO KALVLKO €AeyXO.

Q¢ teAwkn mapatrpnon, 8éA\w va emonuavw
OTL €6W Kal TEPLOOOTEPO aTO SV0 SEKAETIEG EXEL
amodelyBel 6tL n AA Tou okUAou kat n AA Tou av-
Bpwtiou poLadouv Tapa oAU PETAEU TOUG Kal gv-

anti-inflammatory activity (ciclosporin, oclacitinib)
are available. This explosion of our understanding
of the pathogenesis of canine AD and the result-
ant expansion of the therapeutic armamentarium,
made AIT as second-line treatment that is mainly
indicated when medical management fails or re-
sults in unacceptable side-effects. Unfortunately,
there are no studies to prove that, under these
conditions, AIT is effective because, for example, it
permits better control of the disease with the same
consumption of medication, or it permits the same
control of the disease with a lower consumption of
medication. Until such studies will become availa-
ble, veterinarians are advised to inform dog guard-
ians on the lack of scientific data supporting cur-
rent use of AIT in dogs with AD but, due to the high
safety margin, AIT may be tried in the hope that a
better control of the disease may be achieved.

As a final remark, it has been more than two
decades ago when investigations proved that ca-
nine and human AD are very similar to each other
(if not identical). Yet, all current guidelines for the
treatment of human AD, do not recommend AIT as
a routine treatment of the disease (Sidbury et al.
2014).

Manolis N. Saridomichelakis, DVM, PhD

Diplomate of the European College of Veterinary
Dermatology (ECVD)

Professor of Companion Animal Medicine,
University of Thessaly, Greece
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Editorial

Sexopévwg elvat TTavopoldTuTEG SEPUATOTIABELEG.
Qot60o0, OAeg oL olyxpoveG 06nyleg yla tn Siayel-
pton tng AA Tou avBpwTtou, §€ CUVLOTOUV TNV AZO
wg Bepareia poutivag (Sidbury et al. 2014).

MavwAng N. ZapLSoprxelakng, DVM, PhD

AtmAwpatoUyog tou EupwmaikoU KoAeyiou Ktnviatpikng
Aepuatoldoyiag (ECVD)

KaBnyntri¢ Maboloyiag Zwwv Suvipopds,

Turipa Ktnviatpikng Mavemotnuiov Osooaliag
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Mepivelkn oupnBpoctopia tou oKUAoU

Eviiagpépouoa Mepimtwon

Mepivelkn oupnOPOCTOHIa OTOV APOEVIKO OKUAO:
Avagopa o€ 5 (mevte) mepiotatika (2000-2019)

ITMANVAKN X. Ktnviatpog, MSc, KAwkA Zwwv Zuvtpopuag, TuApa Ktnviatpikig AN.0. | MamadomoVAou M. Ktnviatpog, Khwikr Zowv Zuvtpo-
@Lag, Turpa Kenvuatpikig AN.0. | Xatdnunioog K. Ktnviatpog, MSc, MRCVS, KAWLKA Zwwv Tuvtpo@Ldg, Turpa KtnviatpikAg A.M.0. | AyyéAou
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Case Report

Perineal urethrostomy in male dogs:
A report of 5 (five) cases (2000-2019)

Splinaki C. DVM, MSc, Companion Animal Clinic, Department of Veterinary Medicine, Aristotle University of Thessaloniki | Papadopoulou M.
DVM, Companion Animal Clinic, Department of Veterinary Medicine, Aristotle University of Thessaloniki | Chatzimisios K. DVM, MSc, MRCVS,
Companion Animal Clinic, Department of Veterinary Medicine, Aristotle University of Thessaloniki | Angelou V. DVM, MSc, PhD, Companion Animal
Clinic, Department of Veterinary Medicine, Aristotle University of Thessaloniki | Papazoglou L. G. DVM, PhD, MRCVS, Companion Animal Clinic,
Department of Veterinary Medicine, Aristotle University of Thessaloniki

MepiAnyn

Mévte apoevikol aképalol OKUAOL, TECOEPELG aKa-
BdpLotng YUANG kal évag @uAng French Bulldog,
Slapeong nAkiag Tévte €twv, UTIOPRANBNKav o€
TiEpLVELKN oupnBpootopla PE OKOTIO TNV avTLUE-
TWTILON TPAUHATLKAG PAENG Ttng oupnBpag i uto-
tpomdlouoag oupoAlBiaong. H KALVLKH ELKOVA TWV
OKUAWV TIEPAAPBave cupmtwpata Sucouplag Kat
olpnong amd To onueElo Tou TpavMATog N HEoW
oupnBpodeppatikol cuplyylou. To OTOHPLO TNG
oupnBpootopiag, PAKoug 2-2,5 cm KAtéAnye otnv
TIEPLVELKN XWPQA, OTO PECO TEPITTIOU TNG AmdOTAoNG
HETa&U TIPWKTOU KAl 00x€0U. OL PETEYXELPNTLKEG
ETIUITAOKEG TIOU TIapatnpnénkav ATav n eg@avion
altpatoupiag, Stapeong Slapkelag €6L NUEPWY O€
O0Aa ta {wa, EVW Pakpoxpdvia Ttapatnprienke ou-
pololpwén o€ éva okUAo. Metd amd TapakoAoU-
Bnon SLapeong SLAPKELAG TPLWV ETWV, EVAG OKUAOG
amePilwoe amo AoyeTn altia evw oL UTtOAoLTIOL Elval
0€ KOAN KOTAoTaon Kat eAeVUBEPOL CUPTITWHATWY
QIO TO OUPOTIOLNTIKO cUCTNHA.

Abstract

Five intact male dogs, four mixed-breed and one
French Bulldog, with a median age of 5 years un-
derwent perineal urethrostomy for the treatment
of traumatic urethral rupture or recurrent urolithi-
asis. The clinical presentation of the dogs included
symptoms of dysuria and urination from the site of
the wound or through a urethrocutaneous fistula.
The urethrostomy orifice which was 2-2.5 cm long,
ended in the perineum approximately midway be-
tween the anus and the scrotum. The postoperative
complications included hematuria, with a median
duration of six days in all animals, while long-term
urinary tract infection was observed in one dog. Af-
ter a median follow-up of three years, one dog died
of unrelated causes while the others are in good
condition and free of urinary tract symptoms.

NéEeLg eupeTnpiou: TtepLVELK oupnBpootopia, oupriBpa, oKUAOG

MeSH keywords: perineal urethrostomy, urethra, dog
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Mepvelkn oupnBpocTtopia tou 6KUAOU

Etcaywyn

H oupnBpootopia elvat pia XELpoupYLKN TEXVLKNA N
otola epappoletal o€ TEPITITWON POVLHNG 1) UTIO-
tpotialouoag PAAPRNG OTO TEPLYPEPLKS TPAHA TNG
oupnBpag, Tou odnyel oe apepmdSLlon NG oupn-
ongG. Zuviotatal otn dnuloupyia véag otoplag Tou
BAevvoyovou Tng ouprndpag, KEVIPLKA Tou £EW OTo-
pilou tng oupnBpag, Tou KaBnAwvetaL oto SEpua,
HE OKOTIO TN HOVLUIN EKTPOTIH TNG (PUCLOAOYLKNG TTO-
pelag Twv oUpwv (Brown 1975, Smeak 2000, Cuddy
& McAlinden 2018). Katd tnv mepLvelkn oupnbpo-
otopia (PU) tou apoevikol okUAoU, N otopia tng
oupnBpag, Prkoug 2-2,5 cm, amoAfyeL oTnV TEPL-
VEIKN XWpPQa, 0TO HECOV TIEPLTIOU TNG amdoTaon  He-
Ta&U Tou TPWKTOU Kal Tou ooxéou (Smeak 2000).
Mpdkeltal yla pla XELpoupylkr) emépfacn TOU
€pappoleTal ocuxVOTEPA OTO YATO Kal elval TEXVLKA
TILO OTIALTNTLKI) OE OXEON HE TLG UTIOAOLTIEG Oupn-
BpooTOpLEG TOU OKUAOU, UE APKETEG TILBAVEG SLey-
XELPNTLKEG KAl HETEYXELPNTLKEG ETILTIAOKEG, TOCO
APECEG OO0 KAl TILO PAKPOXPOVLEG, TIOU TEALKA Tie-
plopilouv tnv epappoyn tng (Brown 1975, Dean et
al. 1990, Kyles & Monnet 2013). H PU epappoletal
O€ TIEPLUTTTWOELG UTIOTPOTILACOUCAG ATIOPPAKTLKAG
oupoABiaong, coBapol TPAUPATIONOU, OTEVWONG
I VEOTIAQOHATLKAG 8Bnong tng oupnBpag oTou
N TIPOOCXELKN Kal n 0oxeikr) oupnBpootopia &ev
avapéveTal va emAUoouV to TipoBANpa, avtevsel-
Kvuvtal 1 €xouv amotuxel (Stockman 1972, Brown
1975, Dean et al. 1990, Smeak 2000, Davis & Holt
2003). Z& OTIAVLEG TIEPLITTWOELG, UTIOPEL VA EQAPHO-
otel og {wa ta ormola xpeLadetal va umoBAndouv
o€ 00XELKN oupnBpooTtopia aAAd Sev eival emibu-
MNTr N OPXEKTOWN ATIO TOV LSLOKTATN 1 JE OKOTIO
TNV eUKOAOTEPN TIPOoPacn Kat Slevepyela eMepBa-
OEWV OTNV oUpoSdX0 KUOTN, TOV TIPOOTATN adéva
KAl TNV eVSOTIVEALKN Hoipa tng ouprBpag (Kandel
et al. 1992, Taylor & Smeak 2021).

Ytn &tebvny BLBALoypaia uttapxouv Alyeg ava-
(POPEC OE KALVIKA TIEPLOTATLKA Pe PU otov apoevt-
KO oKUAo (Stockman 1972, Davis & Holt 2003, Holt
2008), evwy oto BnAuk6 okUAo N PU meplypdgetat
WG THAMA TG €MEPBAONG EKTOUNG TOu aiSolou
KAl TOU KOATIOU AOyw VEOTIAACHATLKAG StBnong
toug (Bilbrey et al. 1989). Mpdopata n eyxeLpntL-
Kr Texvikn tng PU kabwg kat ta Bpayxuxpovia kKat
HAKPOXPOVLA ATTOTEAECHATA TNG TIEPLYPAPNKAV OFE
8 uyLelg apoeVIKOUG OKUAOUC O€ TIELPAPATLKO ETT(-
nedo (Taylor & Smeak 2021). Ztnv mapovoa ava-
SPOYLKN PEAETN CUPTIEPIAAPONKAV TIEVTE KALVLKA
TIEPLOTATIKA OPOEVIKWY OKUAWVY TIOU UTIOBANBNKav
o€ PU Adyw tpaupatiopou r} amo@paktikng Abia-
ong tng oupriBpag. O otdxog tnNG HeEAETNG elval n
TIEPLYPAWP] TWV CUPTITWHATWY, TNG SLAYVWOTLKAG

Introduction

Urethrostomy is a surgical technique that is ap-
plied in case of permanent or recurrent damage
to the distal part of the urethra, leading to ob-
struction of urination. It is performed by creating
a new stoma of the urethral mucosa, central to the
external urethral orifice, which is sutured to the
skin, to permanently divert the normal course of
urine (Brown 1975, Smeak 2000, Cuddy & McAlin-
den 2018). During perineal urethrostomy (PU) in
male dogs, the urethral stoma, which is 2-2.5 cm
long, terminates in the perineal region, approxi-
mately midway between the anus and the scro-
tum (Smeak 2000). It is a surgical procedure most
performed in cats and is technically more de-
manding than other canine urethrostomies, with
several potential intraoperative and postoperative
complications, both early and long-term, that ulti-
mately limit its application (Brown 1975, Dean et
al. 1990, Kyles & Monnet 2013). PU is applied in
cases of recurrent obstructive urolithiasis, severe
trauma, stenosis, or neoplastic infiltration of the
urethra where prescrotal and scrotal urethrosto-
my are not expected to resolve the problem, are
contraindicated, or have failed (Stockman 1972,
Brown 1975, Dean et al. 1990, Smeak 2000, Davis
& Holt 2003). In rare cases, it may be used in an-
imals that need to undergo scrotal urethrostomy
but when castration is not desired by the owner or
to facilitate easier access and performing surgery
to the bladder, prostate gland, and intra-pelvic
urethra (Kandel et al. 1992, Taylor & Smeak 2021).
In the international literature there are few re-
ports of clinical cases of PU in male dogs (Stock-
man 1972, Davis & Holt 2003, Holt 2008), while
in female dogs PU is described as part of the
surgical resection of the vulva and vagina due to
their neoplastic infiltration (Bilbrey et al. 1989).
Recently, the surgical technique of PU and its
short- and long-term results have been described
in 8 healthy male dogs in an experimental setting
(Taylor & Smeak 2021). Five clinical cases of male
dogs that underwent PU due to injury or obstruc-
tive urethral stones were included in the present
retrospective study. The aim of the study is to
describe the symptoms, diagnostic investigation,
surgical technique, and long-term postoperative
follow-up of five dogs with urethrostomy.

Description of the cases

The records of five male dogs that underwent
surgical repair of urethral patency via PU at the
Companion Animal Clinic from 2000 to 2019 were
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Slepelivnong, TNG XELPOUPYLKIG TEXVLKNG Kal N pa-
KpOXpOVLO METEYXELPNTIKN TIapakoAoubnon tng
Topetag tng oupnBpootopiag.

MepLypayn TWV TTEPLOTATLKWY

Ta apxela TTEVIE ApOEVIKWY OKUAWY TIOU UTTORAN-
BnKav o€ XELPOUPYLKN amokataotaon tng Stapato-
TnTag tg oupnBpag péow PU otnv KAWLKA Zwwv
Tuvtpo@Lag amo to 2000 £wg to 2019, peAetrBnkav
avadpoptkd. Ta seSopéva ou avtAndnkav amo ta
apxela tepthAapBavav to QUAo, T QYUAR, TNV NALKI-
0, TO oWHAtkd BAPOC, TO LOTOPLKO, TA TIPOEYXELPN-
TLKA EPYACTNPLAKA (ALPOATOAOYLKEG, BLOXNMLKEG €E€-
TAOELG, aépla alpatog, Sokpun evatobnoiag ovpwv)
KOl OTIELKOVLOTLKA guprjpata (amAr aktwoypagia
KOWALOG N Kal akTwvoypagila Bwpakog o TepimTw-
on TmoAutpaupatia), Tn XELPOUPYLKN eMéPBaan, TG
HETEYXELPNTLKEG ETILTIAOKEG Kal TNV £EEALEN TOL TiE-
pLotatikoU.

OL XELPOUPYLKEG €TEUPACELG TIpaypATOTIOl0n-
Kav OAEG amo Tov (8Lo xelpoupyod. Ze mepimTwon
peTaveplkng alwbatpiag, petaBoAkng oféwaongn
NAEKTPOAUTIKWY SLaTApaywv AOYW ATOQPAKTLKNAG
oupoTidBeLag, TponyrBnNKE TIPOEYXELPNTLKA aALUO-
Suvapikn otabepotolnon Pe xopriynon uypwv Kat
NAEKTPOAUTWY. Ma TNV Tpovdpkwaon xopnynen-
Ke ota {wa evSOopUikA ouvsuaopog PLsaloAapng
(Dormicum 5mg/ml, Roche Pharma AG, Germany)
oe §6on 0,3mg/kg kat popyivng (Morphine Sulfate
10mg/ml, Hameln Pharma, Germany) oce &don
0,img/kg. H eykatdotaon tng avalobnoilag éyt-
ve pe mportopdAn (Propofol 10mg/ml, Fresenius
Kabi AG, Germany) evSo@AEéBLa O PLKPEG SOOELG
(1mg/kg), wg tnv emiteugn kavormolnTkoL yLa tn
SlacwArvwon avaténotohoykol Baboug. H &La-
tpnon tng avatobnolag €ywve pe plypa toopiou-
paviou og ofuyovo. EmumAéov, TpaypatoroLlou-
vtav emokAnpidia €yxuon pilypatog Alsokaivng
(Xylocaine 20mg/ml, AstraZeneca, U.K.) oe 8don
2mg/kg kat pomiBakatvng (Ropivacaine 10mg/
ml, Fresenius Kabi AG, Germany) oe §6on 0,4mg/
kg, yla KaAUTepO avalynTtikd amotéAeopa. ApxXLKa
TipaypatoToL)0nke KabeTnplacpog tng ouprBpag
amo to €€w OTOPLO TNG OTo TE0G (évag okUAOG) i
Sltapéoou tou onpelou tNg pA&ng 1 Tou cuplyyi-
ou (téooepelg okUAoL). Metd amd mpoetolpacia
NG TEPLVELKNAG XWPAG, TUAPATOG TNG OUPAg Kal
TOU QVWTEPOU TPNAHATOG TwV oTiLoBiwv dkpwy, oL
oKUAOL ToTIoBETOUVTAV OF TIPNVI] KATAKALCN PE TNV
VAo eAaPpwg avupwpévn Kat ta ormiodia dkpa
Va KPEPOVTAL EKTOG TOU XELPOUPYLKOU TpamelLou.
H oupd avupwvotav kat kabnAwvotav mpoobiwg
pe Tn Bor|Bela aUTOKOAANTNG ETILEECHLKNG TALVLAG.
Mipw amod TOV TPWKTO ToToBeTOUVTAV paPn «&i-

Perineal urethrostomy in dogs

retrospectively studied. Data extracted from the
records included sex, breed, age, body weight, his-
tory, preoperative laboratory tests (blood tests, bi-
ochemical tests, blood gas, urine sensitivity test),
and imaging findings (plain abdominal X-ray or
even chest X-ray in case of multi-trauma), surgical
findings, postoperative complications, and follow
up/outcome.

The surgical procedures were all performed by
the same surgeon. In the case of post-renal azo-
temia, metabolic acidosis, or electrolyte distur-
bances due to obstructive uropathy, preoperative
hemodynamic stabilization with fluid and electro-
lyte administration was performed. For sedation,
the animals were intramuscularly administered
a combination of midazolam (Dormicum 5mg/
ml, Roche Pharma AG, Germany) at a dose of 0.3
mg/kg and morphine (Morphine Sulfate 10mg/ml,
Hameln Pharma, Germany) at a dose of 0.1 mg/kg.
Anesthesia was established with propofol (Propo-
fol 10mg/ml, Fresenius Kabi AG, Germany) given
intravenously in small doses (1mg/kg) until an
anesthetic depth satisfactory for intubation was
achieved. Anesthesia was maintained with a mix-
ture of isoflurane in oxygen. In addition, epidural
infusion of lidocaine mixture (Xylocaine 20mg/ml,
AstraZeneca, U.K.) at a dose of 2mg/kg and ropiv-
acaine (Ropivacaine 10mg/ml, Fresenius Kabi AG,
Germany) at a dose of 0.4mg/kg was performed
for better analgesic effect. Initially, catheterization
of the urethra was performed from its external or-
ifice in the penis (one dog) or through the site of
the rupture or fistula (four dogs). After the surgi-
cal preparation of the perineal region, part of the
tail, and the upper part of the hind limbs, the dogs
were placed in ventral recumbency with the pel-
vis slightly elevated and the hind limbs hanging
off the surgical table. The tail was elevated and
immobilized in a cranial position with the aid of
adhesive bandaging tape. A “purse-string” suture
was placed around the anus with a 2/0 polyamide
suture (Figure 1). The skin incision which was at
least 3-5 cm long, was made with a No 10 blade in
the midline, approximately midway between the
anus and the scrotum. Subcutaneous tissues were
then separated with scissors while bleeders were
controlled with the help of diathermy. The retrac-
tor muscle of the penis was then isolated and
pulled laterally using a Gelpi retractor to expose
the urethra after the bulbocavernosus muscles
had been separated at the midline, and a second
Gelpi retractor was placed at this point. Following
palpation to locate the urethral catheter, an elon-
gated midline incision of 2-2.5 cm was made in the
cavernous body and the urethral wall (Figures 2,
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Ewkova 1. Mpoetowaoia tng ELKOVA 2. AlaxwpLopdg Twv BoABoonpayywswy puwy. Elkova 3. ArokdAudn Tou oupokaBethpa petd

TIEPLVELKAG XWPAg, ToToBETn-
on pagng «8iknv Baiavtiou»
OTOV TIPWKTO.

Figure 1. Surgical prepara-
tion of the perineum, place-

ment of a «purse-string» su-
ture around the anus.

Figure 2. Separation of the bulbocavernosus muscles.

amo pécn Topn oTo onpayywsn owpatd Kat oTo
ToLWHa TG ouprBpag.
Figure 3. The urinary catheter can be seen fol-

lowing a midline incision in the cavernous bodies
and urethral wall.

Knv Bahavtiou» pe pdupa polyamide 2/0 (Ewkova
1). H topn tou &éppatog ywotav pe AemiSa No. 10
otn Yéon ypapun, HAKOUG TOUAAXLOToV 3-5cm, 0To
pEoov Tepimou tng amdotaong PETagy Tou Tpw-
KTOU Kal Tou ooxéou. AKoAouBoUoE SLaywpLoPOg
TWV UTIOSOPLWV LOTWV PE PaAlSL evw oL pkpoat-
Hoppayleg eAéyxovtav pe tn Porbela Slabeppiag.
Ytn ouvexela, ywotav eupeon Kat EAEn mAayiwg,
He tn xprion StactoAéa Gelpi, Tou emLomactrpa pu
TOU TIEOUG PE OTOXO TNV AmokAAUYn Tng ouprndpag
HETA aTod TO SLaywpLopd Twv BoABoonpayywswv
HUWV OTn P€CN yPAPWN Kal Tnv Tomobetnaon, oto
onpelo autd, evog Seltepou SLactoAéa. Metda amd
PNAGYNOoN yLa TOV EVIOTILOPO TOU OUPOKABETHPQ,
aKoAOUBOUOE EMIPAKNG PECN TOMNR MNAKOUG 2-2,5
CM OTO ONPAyywsEeG cwPa KAl 0To Tolywpa Tng
oupnBpag (Ewkoveg 2, 3). Adyw Tng SLatoung tou
oNpPAyywsdoug CWHATOG TTapaATNPoUVTaV onPavtl-
K atpoppayia, TTou eEAeyxOTaV PE TIWHATLOPO. Ma
TV KaBrAwaon tng ouprBpag oto €ppa, PETA amod
TV aalpeon tou oupokaBetrpa, ywdtav ocuppa-
@ HE aTAEC XWPLOTEG PAPEC KAl POVOKAWVO, KN
amoppopnolyo pdupa Polyamide 3/0 oe amoota-
on mepimou 2-3mm (Ewkdva 4). Ze k&b mépacpa
oupTepA\apBavotav 2-3mm ouprBpag, PEPog Tou
UTIOKE(PEVOU onpayywdoug LotoL kat 3mm Sépua-
to¢. ETtlong, ywotav cuppa@r] Tou UTIOAOLTTIOU S€p-
HaTOG HE EEWTEPLKEG XWPLOTEG PAYPEG, PE TOV (S0
TUTIO KaL peyeBog pappatog. TEAOG apatpolvtav n
payn «&iknv Bakavtiou» amo Tov TPWKTO.

Metd to Ttépag tng EMEPPAONC, OE TECOEPELG OKU-
Aoug tomtoBetBnke kabetripag Foley péow tng oto-
plag, ouvEeSePEVOC PE KAELOTO cUOTNHA CUANOYNG

3). Due to the cross section of the corpus caverno-
sum, significant bleeding was observed, which
was controlled by pressure. To secure the urethra
to the skin, after removing the urinary catheter,
suturing was performed with simple interrupted
sutures of monofilament, non-absorbable poly-
amide 3/0 sutures at approximately 2-3mm from
each other (Figure 4). Each suture included 2-3mm
of the urethra, part of the underlying cavernous
tissue, and 3mm of skin. The remaining skin was
also sutured with interrupted sutures, using the
same type and size of suture material. Finally,
the “purse-string” suture was removed from the
anus.

After surgery, a Foley catheter was placed in
four dogs through the stoma, connected to a
closed urine collection system for the first three
to six postoperative days, until edema subsid-
ed, and postoperative bleeding was limited. The
dogs’ hospitalization in the clinic lasted from two
to seven days and they were discharged when it
was certain that they were urinating normally
through the stoma. In all dogs, an Elizabeth collar
was placed until the removal of the sutures, 10-
14 days postsurgery. During anesthetic induction,
cefazolin (Vifazolin, Vianex, Greece) was adminis-
tered at a dose of 20 mg/kg intravenously and ad-
ministration was continued at 12-hour intervals.
An appropriate antimicrobial drug was adminis-
tered following a urine culture and sensitivity test.
Daily warm compresses and cleaning of the area
around the stoma to remove blood clots were per-
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oUpPOU YLO TLG TPELG-EEL TIPWTEG METEYXELPNTLKEG
NUEPEG, WG TNV UTIOXWPNGCN TOU OLSHPATOG KAl TOV
TIEPLOPLOPO TNG HETEYXELPNTLKNG atpoppaylag. H
voonAgia Twv oKUAWV 0TNV KAWVLKY SLpKNOE aTto
SU00-emta NUEPEG eV S00NKe €ELtrplo oTav nTav
B£Bato 6TL oupolcav TIAEOV PUCLOAOYLKA HECW TNG
otoplag. £ OAoug Toug OKUAOUG ToTtoBETAONKE KO-
Adpo EALodBeT wg TV apaipeon twv pappdtwy 10-
14 npépeg petd amnd tnv enéyPBaocn. Katd tnv eyka-
taotaon tng avatodnotag xopnynOnke kepaloAivn
(Vifazolin, Vianex, Greece), oe §60n 20mg/kg evéo-
PAEBLwG KaL n xopriynon ocuvexlotnke avd 12wpo.
Meta TNV KaALEpyeLa oUpWV Kal Pe Bdon to aro-
Té\eopa NG SOKLPNAG eualobnalag, xopnynobnke to
KATAAANAO avtlutkpoBLakd @appako. Kabnuepva
ylvovtav Beppd embépata kat kabaplopog tng
TIEPLOXNG YUpw amd tn otopia yla amopdkpuvon
TWV TINYMATwV alpatog kat emaAewpn tng meplo-
XNAG avd 12wpo pe udatoStaiutr yéAn (K-Y gel, J&J,
USA). NMAnpowopleg yLa TNV PETEYXELPNTLKA TTapa-
KoAoUBnon kat tnv €kBacn Tou KABE TEPLOTATIKOU
QVTANBNKav Katd Ttnv TPooKOULON TWV OKUAWY yLa
enavegETaon ) KatoTily TNAEPWVLKNAG ETILKOWVWVLAG
HE TOUG LELOKTNTEG ] TOUG TIAPATIEPTIOVTEG KTNVLA-
Tpoug. Ta otolyela Tou Kataypdpovtav TEPAAp-
Bavav tn yevikr Kataotaon Twv okUAwY, To Babuo
€AEYXOU TNG oUpNONG, TNV EMAVEUPAVLON CUHTITW-
patwv Sucouplag, tn ouxvdTNTa OUPOAOLHWEEWVY
Kal TNV Tapoucia SepUATIKWY aANOLWOEWY TIEPL-
(PEPLKA TNG OTOMLAG.

Ta amoteAéopata tng PEAETNG Ttapouaotalovtat
otov MNivaka 1. Kat ot Tiévte oKUAOL TTOU TIPOCKO(-
otnkav otnv KAWLKA Zwwv ZuvtpoLdg ftav apoe-
vikol aképatot. O évag okUAog Atav QUARG French
Bulldog kat ot uTtOAOLTIOL TECOEPELG aKABOPLOTNG
QUANG. H dtdpeon nAkkia twv {Wwwv Katd tnv npé-
pa TIPOOKOMLONG UTIOAOY(OTNKE OTA TIEVTE €T KaL
TO SLAPECO CWHATLKO Bapog ota 23kg.

Ta aitia TPooKOpLoNG ATAV OL UTIOTPOTILA{OUCES
EMPpPAeLg TNG oupnBpag amd oupoAlBoug Kuoti-
VNG 0€ éva OKUAO, TOU OTIOloU O LSLOKTATNG Sev
emBupoloe va ylveL opyeKTOWN, TPAUUATLKN pAEN
otnv 00XElKA polpa tng oupnBpag os €va okUAO,
Kat Snuloupyla oupnBpodepuatikol cuplyylou
KATOTILV TPAUPATLKAG PAENG TNG ouprBpag ot TPELG
okUAoUG. Ztnv teAeutata mepinmtwon n pRgn tng
oupnBpag elxe TIPOOOXELKN] EVTOTILON KAL CUVOSEU-
otav arnd pr&n meoug, TVEUPOBWPAKQ, KAt Sepuatt-
KO ENELPPA 0TN BOUBWVLKNA XWPA GTOV €Va GKUAO,
EVW TOUG AANoUG SU0 evTomiL{OTAV OTNV TIEPLVEIKN
Xwpa paxLala Tou 00xEOU. £TO OKUAO HE TNV UTIO-
tpomiddouca oupoAlbiacn, n cupTTwpatoloyla
KATA TNV TPpooKOopLon TepAapBave evdei&elg Su-
couplag OTwG otpayyoupla kat aipatoupia Tig
TeEAEUTALlEG NUEPEG. ETlong, 0TO LOTOPLKO TOU OU-

Perineal urethrostomy in dogs

ELkOva 4. Tuppagr] TG oupriBpag oTo SEppa TG TEPLVEIKAC XWPac.
Figure 4. Urethra was sutured to the perineal skin.

formed and water soluble gel was applied every
12 hours at the urethrostomy site (K-Y gel, J&),
USA). Information on the postoperative follow-up
and outcome of each case was obtained when the
dogs were brought in for re-examination or by
telephone contact with the owners or referring
veterinarians. Recorded data included the general
condition of the dogs, degree of urinary control,
recurrence of dysuria symptoms, frequency of
urinary tract infections, and the presence of skin
lesions around the stoma.

Clinical data are presented in Table 1. All five
dogs brought to the Companion Animal Clinic
were male and intact. One dog was a French Bull-
dog and the other four were mixed-breed. The
median age of the animals on the day of admis-
sion was five years and the median body weight
was 23kg.

The reasons for admission included recurrent
urethral obstruction by cystine uroliths in one dog
whose owner did not opt for orchiectomy, trau-
matic rupture of the scrotal urethra in one dog,
and a urethrocutaneous fistula formation follow-
ing a traumatic urethral rupture in three dogs.
In the latter case, the urethral rupture occurred
in the prescrotal area and was accompanied by
penile rupture, pneumothorax, and a skin defect
in the groin, while in the other two, it was in the
perineal region dorsal to the scrotum. In the dog
with recurrent urolithiasis, the symptomatology
at presentation included signs of dysuria includ-
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Mepvelkn oupnBpocTtopia tou 6KUAOU
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KAWLk SeSopéva TiévTe OKUAWVY PE TIEPLVELKN oupnBpooTtoptia.
Postoperative
/N | Breed |Gender Age | Weight History Laboratory Other Hospitalisation Early Lang term follow up
[years) | (Kg) Indications tests Interventions [days) complications | complications e
Recurrent urethral/
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S/N: Serial number Table 1.

MI: Male Intact

Clinical data of five dogs with perineal urethrostomy.
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Perineal urethrostomy in dogs

ELkova 5. OupnBpodeppatikd cuplyylo otnv TEPLVEiKn xWpa, paxtaia
TOU 00)EOU.

Figure 5. Urethrocutaneous fistula in the perineum, dorsal to the scro-

tum.

Elkova 6. KaBetnpLacpog tou oupnBpoSeppatikol ouplyyiou tou okU-

Aou TG £wkévag 5.

Figure 6. Catheterization of the urethrocutaneous fistula in the dog of

Figure 5.

YKEKPLUEVOU {wou avagepdtav OTL lye uTtoANOEl
O€ TIPOOOYELKN oupnBpotopn 26 PAVEG TIPLY, Ka-
BWG KaL KUOTEOTOWN €L PAVEG TIPLV. ZTA UTIOAOLTIA
{wa n pr&n g oupnBpag elxe TIPOKANBEL KATOTILY
OUMTIAOKNG PE ayployoUpouvo. Evag oKUAOG TIpo-
OKOPLOTNKE PE Tpavpa oTNV 00XELKN XWwpa tnv (Sla
nuépa. OL uTtdAoutol GKUAOL TIPOCKOUIOTNKAV ME-
PLKEC NUEPEC (Suo okVAOL) £wg Kat Vo pAveG (évag
OKUAOG) PETA amd Tov TPAUPATLOPO, EVW oupoloaV
armo to onpelo TNg pnéng r péow oupnBpodeppuatt-
KoU ouplyylou (Ewkdveg 5, 6).

Katd tov TipoeyxeLpNTIKO €AeyXO, O OKUAOG UE
Vv umotpotitdlouca oupoAlBiacn mapouciale
petave@pikr) alwbawpia (BUN= 162mg/dL [@.T.:
10-38mg/dL], Crea= 1.01mg/dL [®.T.: 0,7-1,3mg/
dL]). Emiong, o okVOAOG pe Tt pr&n oTnV TTPOOCXELKN
Xwpa gppavile avawpia ( PCV= 30.9% [®.T.: 37,1-
55,0%]). TpeLg amod toug Tévie oKUAOUG ep@Aaviiav
Aeukokuttapwon (gvpog¢ WBC= 21.900-25.900/ul
[®.T.: 6,000-17,000/pL]). Kat otoug 800 GKUAOUG
amo toug omoloug ARWlnkav Selypata oupwv
yla KaMEpyela kat Sokiur eualobnotag, autd
ftav BeTIKA Kal armopovwOnKe amod Tov éva okUAO
Staphylococcus spp., euaioBnTog oTnV apTikMivn/
kKAaBouAaviko o&U, kat amd tov GAAo Escherichia
coli, evaioBbnto otnv kewaloAivn. EmmpoodbeTwe,
og §U0 amd Toug TtEVTE OKUAOUC aro Toug oTtoloug
AA@Bnke Selypa pe amootelpwpévo BapBakopdpo
OTUAES amod To onelo Tou TPAUPATOG ATIOHOVW-
Bnke Escherichia coli, eualobnto otnv ke@aloAivn.
QoT000, aTtod To Selypa Tou OKUAOU WE TN pr&n otnv
TIPOOOXEIKA XWpPa amopovwinke Kat Enterococcus
gallinarum, evaloBntog oto (5L0 avTLBLOTIKO.

ing stranguria and hematuria in the last few days.
In addition, the history of this animal indicated
that it had undergone a prescrotal urethrotomy
26 months ago, as well as a cystotomy six months
ago. In the other animals the urethral rupture had
been caused by a fight with a wild boar. One dog
was brought in with a scrotal wound on the same
day. The remaining dogs were brought in a few
days (two dogs) to two months (one dog) after the
injury while urinating from the site of the rupture
or through a urethrocutaneous fistula (Figures 5,
6).

At the preoperative check-up, the dog with re-
current urolithiasis was found with postrenal azo-
temia (BUN= 162mg/dL [normal ranges: 10-38mg/
dL], Crea= 1.01mg/dL [normal ranges: 0.7-1.3mg/
dL]). Also, the dog with the prescrotal rupture was
anemic (PCV=30.9% [normal ranges: 37.1-55.0%)]).
Three of the five dogs showed leukocytosis (WBC:
21.900-25.900/uL [normal ranges: 6.000-17.000/
pL]). In both dogs from which urine samples were
taken for culture and sensitivity testing, the re-
sults were positive, and Staphylococcus spp. sensi-
tive to ampicillin/clavulanic acid was isolated from
the first dog, while Escherichia coli, sensitive to ce-
fazolin was isolated from the second. In addition,
Escherichia coli sensitive to cefazolin was isolated
from two of the five dogs sampled with a sterile
cotton swab from the wound site. However, Ente-
rococcus gallinarum, susceptible to the same an-
tibiotic, was also isolated from the sample of the
dog with the rupture in the prescrotal region.

All cases were treated with PU. All animals were
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Mepvelkn oupnBpocTtopia tou 6KUAOU

'O\ TA TIEPLOTATLKA aVTLUETWTILOTNKAY PE PU. T€
OAa ta {wa TponyndnKe KABeTNPLACHOG TNG OUPN-
Bpag eite péow tou €Ew otopiou TG (évag okUAoG),
elte ano to onpeio Tng pri&ng rj Ttou cuplyyiou (téo-
ogpeELG OKUAOL). Z& §U0 OKUAOUG €yLVE OOXEKTOUN
KL OPXEKTOMN, EVW O€ €vav €yLVE KAl akpwtnpla-
OMOG TIEOUG, OTIWG ETILONG KAL KPNHUVOG TWV ETILYO-
VATLWVY TITUXWV ap@oTEPOTIAELPA YLa TNV KAAUYN
eMelppatog Tou uTipXE otn POUPWVLKN Xwpa.
O 8Lapeoog xpovog voonAetag twy {wwv ftav 4
NUEPEG. € TEOOEPELG OKUAOUG ToTtoBETHONKE KABE-
tpag Foley péow tng otopiag PETEYXELPNTLKA yLa
TPELG £wG €EL NnpépeG. AvTLBLoBeparneia xopnynodn-
KE PHETEYXELPNTLKA OE TEOOEPELG OKUAOUG, TIOU ELYQV
TIPOOKOULOTEL pE Tpaupatikn pngn ouprndpag Adyw
OUMTIAOKING HE aypLoyoUpouvo. ApxLkd xopnynen-
KE EUPEOG (PACKATOG avTLRlwon Kal otn CUVEXELA
oUPPWVA PE TO ATOTEAECHA TNG SOKLUNG valedn-
olag yLa TouAdYLOoTOV ETTTA NUEPEC. Z€ SUO OKUAOUG
ywotav €kmAucn tou onuelou TG pnéng katda tn
SlapkeLa tng voonAelag. e OAa ta {wa cuotrOnkKe
HETEYXELPNTLKA ouyVr| edAeLn Tng oupnbpooto-
plag pe udatodlalutr yEAN yLa TNV amoWuyn epe-
BLotikng Seppatitidac.

H Sitapeon Sldpkela tng PETEYXELPNTLKAG TTapa-
KoAoUBNoNG Twv oKUAWV Atav ta 3 €tn. OL PeTey-
XELPNTLKEG ETILTIAOKEG OTNV Ttapouoa PeAETn Sia-
KplBnkav og apeoeg, Tou TapatnprRdnkav SnAasdn
KATA TLG TIPWTEG 15 PETEYXELPNTIKEG NUEPEG, Kal
MOKPOXPOVLEG, TIOU Ttapatnpndnkav €melta armo
TNV apodo Twv SV0 TTPWTWV £RSOPASWY amod tnv
eMEPPBaon. H ouxvotepn AUEON METEYXELPNTLKA
ETIUTAOKI TIOU TtapatnprBnke og OGAOUG TOUG OKU-
Aoug ftav n atgoppayia, TOoo Katd TV SLApPKELa
NG oupnong f avegdptnta amd autrv, Stdpeong
Slapkelag €EL nuepwv, n otola og dAa Ta TEPL-
OTaTIKA avtipetwiiiotnke pe Yuxpa embépata n
uTtoxwpnoe autopata. Ooov agopd TLg HaKpPoXpPo-
VLEG ETILTAOKEG, 0€ €va OKUAO €ylve SLayvwaon ou-
PONOLHWENG TPELG HAVEG PETA ATIO TN XELPOUPYLKN
eMEPPBaon, n omola avtlpeTwTloTNKE PE Xoprynon
5LA Tou oToOpaToC APOEUKIAAIVNG-KAaBoUAaVLIKOU
o&€og (Synulox 500mg, Pfizer, Italy) yia 800 €B&o-
MASEG, KATOTILV TOU ATOTEAEOPATOG TNG SOKLUNG
evatoBnotag. TEAOG, OXETIKA PE TNV TEALKN €KPBaon
TWV TIEPLOTATIKWY, OF TECOEPELG ATIO TOUG TIEVTE
oKUAOUG ATav KaAn eVw €vag oKUAOG KatéAnge peta
armo TEVTE €T, AOyw ACXETNG PE TNV emePBaon at-
Tlag.

zugntnon

Jtnv mapouoa avadSpopLkr) epyacia TEVTE apoe-
vikol okUAoL uTtoBANBnkav o€ PU pe okomod tnv
armokatdotaon NG pong Twv oUPWV TIOU SLAKOTIN-

catheterized either through the urethral exter-
nal orifice (one dog) or through the site of rup-
ture or fistula (four dogs). Two dogs underwent
both scrotectomy and orchiectomy, and one dog
underwent penile amputation, as well as a bilat-
eral skin fold flap over the stifle joint to cover a
deficit in the groin. The median hospitalization
time for the animals was 4 days. Four dogs had a
Foley catheter placed through the stoma postop-
eratively for three to six days. Antibiotherapy was
administered postoperatively to four dogs that
were brought in with a traumatic urethral rupture
due to a boar fighting. A broad-spectrum antibi-
otic was administered initially and then accord-
ing to the sensitivity test result for at least seven
days. In two dogs, lavage with normal saline was
performed at the site of the rupture during hos-
pitalization. In all animals, frequent postoperative
application of water soluble gel to the urethrosto-
my site was recommended to avoid irritant der-
matitis.

The median duration of postoperative follow-up
of the dogs was 3 years. Postoperative complica-
tions in this study were divided into early, i.e., ob-
served in the first 15 postoperative days, and long
term, observed after the first two weeks postsur-
gery. The most frequent early postoperative com-
plication observed in all dogs was bleeding, both
during or regardless of urination, of a median du-
ration of six days, which was treated in all cases
with cold compresses or resolved spontaneous-
ly. Regarding long term complications, one dog
was diagnosed with urinary tract infection three
months after surgery, which was treated with oral
amoxicillin-clavulanic acid (Synulox 500mg, Pfizer,
Italy) for two weeks, following the result of a sen-
sitivity test. Finally, the outcome of the cases was
good in four of the five dogs, while one dog died
after five years due to unrelated causes.

Discussion

In the present retrospective study, five male dogs
underwent PU to restore urine flow interrupted
after urethral injury or obstructive urolithiasis.
Postoperatively, all animals had bleeding that
resolved spontaneously, and one dog developed
a urinary tract infection that was treated by ad-
ministration of the appropriate antibiotic. After
a median follow-up of three years, all four dogs
were healthy and free of urinary tract symptoms
while one died of unrelated causes. In the present
study, traumatic urethral ruptures undergoing PU
are described for the first time in the literature.

In our study all dogs subjected to PU were male

latpikh Zdwv Zuvipopldg = Tépog 12/ Teuxog 2 / 2023



KE META amd TPAUHATLOMO I ATIOWPAKTLKN AtBlaon
¢ oupnBpag. Meteyyelpntika 6Aa ta {wa ePYa-
vioav alpoppayia mou uUTtoxwpnoe autopata Kat
€Va OKUAOG ePPAvVLIoE oUpOoAOLPWEN TIOU aVTLPETW-
TILOTNKE PE TNV XOopriynon Tou KatdAAnAou avtifi-
otlkoU. Metd amd Stdpeon tapakoAoudnon TpLwv
ETWV OL TECOEPELG OKUAOL TaV LYLELG Kat eEAeVBEpOL
CUMTITWHATWY artd TO OUPOTIOLNTLKO cUCTNHA EVW
0 €vag amePiwoe amo acxetn attia. Itnv mapovoa
HEAETN TIEPLYPAPOVTAL YLA TIPWTN Popd 0T SLebvn
BLBAloypapila Tpaupatikég pnéelg tng oupnbpag
Tou uttoBARBnkav og PU.

TNV peAETN pag 6Aol ol okUAoL Ttou uTtoBARON-
kav og PU fAtav apoevikoL @UAOU Kat aképalol. AUTO
pTopel va eppnveutel e Baon ta cuxvotepa attia
TIou 08nyoUlV oTNV avAaykn SLEVEPYELAG TNG OUYKE-
KPLUEVNG eTEPPBaoNG, KaBwg oL apoevikol okUAoL,
AOyw L8loouykpaotag, elvat To emippemelg otnv
Tpaupatiki prgn tng ouprnBpag KAToOTILV GUHTIAO-
KAG pE dAAa Cwa (Selcer 1982, Cuddy & McAlinden
2018). Emiong €xouv peyalUtepeg TLOAVOTNTES
EMPAVLONG amoWPAKTLKAG oupoAlbiacng Adyw tng
avatopiag tng oupnBpag, n omola elvat cuykpLTL-
KA PakpUTEPN KAl PLKPOTEPNC SLAPETPOU aTtd AUTH
Twv BnAUKWY {wwv (Brown 1975, Boothe 2000). Ta
4/5 Twa tNG HEAETNG PaG ATAV KUVNYETIKOL OKUAOL,
akaBdépLotng YUANG, otoug omoloug n prR&n tng
ouprBpag NTaV TPAUMPATLKY KATOTILV OUPTIAOKNAG
HE ayployoUpouvo. To CUYKEKPLUEVO eUpnpa TiLBa-
VOV avtavakAd Tov TANBUCHS TWV CUYKEKPLUEVWV
OKUAWV 0TN WA pag aAAG Kat TNV TIPOTLUNCn 0To
OUYKEKPLPEVO €L80¢ KuvNyLlou otn Bopela EANGSA.
O okUAOG @UANG French Bulldog kat nAtkiag 5 eTwv,
TIPOOKOULOTNKE PE UTIOTPOTILAZOUCA ATIOYPAKTLKN
oupoABiacn amd oupoALBoug KuoTivng. ZUPPWVa
HE TIpONYOoUEVN UEAETN, OL OKUAOL TNG PUANG au-
NG €xouv au&nuevn TpodLabeon eupaviong amo-
@Pang amo TOV CUYKEKPLPEVO TUTIO AlBou, EL8LKA
Ta aképata apoevikd {wa NALKLag HKpoTEPNG TWV
7 etwv (Kopecny et al. 2021).

H apywkn Staxelplon mephdpBave tnv otabepo-
molnon tNg YEVLKAG KATAoTAoNG TwWV OKUAWV Kal
Vv €£aopAaiion avolytng oupowopou odou. To
Teheutalo emLTeLYXONKE e KABETNPLATHO TG oUph-
Bpag, eite amd to €€w oTOPLO TNG o€ Eva OKUAO, €lte
amo To onpeLo TNG PrRENG ) HEoW Tou oupLyylou o€
TEooEPELG OKUAOUG. T Tepimtwon oupoAlbiaong,
Ba TpEmeL va yivetal ipoomddela ipowdnong Twv
ABwv Tpog TNV oupodoxo Kuotn pe TN PBonbela
(PUOLOAOYLKOU OpoU TIou TipowBeital peow tou
KatdAAnAou oupokaBetrpa (Smeak 2000), omwg
€YLVE TIPOEYXELPNTLKA KAL 0TO OKUAO TNG SLKNAG pag
peAETnG. O kabetnplacpdg tng ouprBpag Steuko-
AUVEL KAl TOV EVIOTILOPO TNG SLEYXELPNTLKY, EVW
OUMBAAEL KOl OTNV aTIOPUYN EPEBLOTLKAG ATIO TO

Perineal urethrostomy in dogs

and intact. This may be due to the fact that male
dogs, due to their temperament, are more prone
to traumatic urethral rupture following fighting
with other animals (Selcer 1982, Cuddy & McAlin-
den 2018). They are also more likely to develop
obstructive urolithiasis due to the anatomy of the
urethra, which is comparatively longer and small-
er in diameter than that of females (Brown 1975,
Boothe 2000). Four out of five animals in our study
were mixed-breed hunting dogs with a traumat-
ic urethral rupture following fighting with wild
boars. This finding probably reflects the popula-
tion of these dogs in our country and the prefer-
ence for this type of hunting in Northern Greece.
The five-year-old French Bulldog was brought in
with recurrent obstructive urolithiasis from cys-
tine uroliths. According to a previous study, dogs
of this breed have an increased predisposition to
obstruction from this type of calculi, especially in-
tact males younger than 7 years of age (Kopecny
et al. 2021).

Initial management included stabilizing the
dogs’ general condition and ensuring urethral pa-
tency. The latter was achieved by catheterization
of the urethra, either from the external orifice in
one dog, or from the site of rupture or through
the fistula in four dogs. In case of urolithiasis, an
attempt should be made to direct the calculi to the
bladder with the help of saline flushed through
the appropriate urinary catheter (Smeak 2000), as
was preoperatively done in the dog of our study.
Catheterization of the urethra also facilitates its
localization intraoperatively and helps to avoid
urine irritating dermatitis or to sanitize adjacent
tissues in case of traumatic rupture (Stockman
1972, Dean et al. 1990).

Retrograde urethrography is the imaging tech-
nique of choice for the diagnosis of urethral rup-
ture (Pechman 1982). However, retrograde ure-
thrography was not considered necessary in the
dogs in this study due to our ability to pass the
urinary catheter proximally to the site of urethral
rupture or obstruction.

Fixation of the urethra to the perineal skin was
performed with simple interrupted sutures using
a monofilament, non-absorbable polyamide 3-0
suture in all dogs of our study. In contrast to this,
in a recent, experimental study of dogs under-
going PU, the use of a synthetic, absorbable gly-
comer 631 suture was preferred (Taylor & Smeak
2021). The use of an absorbable suture is indicat-
ed to avoid urethral injury at the time of suture
removal if a nonabsorbable suture is used.

PU is considered to have serious intraopera-
tive and postoperative complications. This is due
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oUpo Seppatitidag  otnv €Euylavon twv Tapa-
Ke(PHEVWVY LOTWV O€ TTEPLTTTWON TPAUPATLKAG PAENG
(Stockman 1972, Dean et al. 1990).

H maAivépopn oupnbpoypapia amotelel tnv
OTIELKOVLOTLKN TEXVLKN €KAOYNAG yla T Slayvwon
™G pr&ng tng oupnBpag (Pechman 1982). Qotdoo,
n Stevépyela maAivépopng oupnBpoypagiag Sev
KplBnke amapaltntn oToug OKUAOUC TNG OUYKEKPL-
HEVNG MEAETNG AOyw tng Suvatotntag StEAeUong
TOU OUPOKABETAPA KEVTPLKA TOU onpelou tng pny-
€nG n TG Epppagng tng oupriBpac.

H kabriAwon tng ouprBpag oto S€ppa Tng TepL-
VELKAG XWPAg, o€ OAOUG TOUG OKUAOUG TNG HEAETNG
HOG EYLVE PE ATTAEG XWPLOTEG PAPEC PE HOVOKAWVO,
pn-amoppo@notpo pappa Polyamide 3-0. AvtiBé-
WG, o€ TPOOWPATN, TIELPAPATLKY] PEAETN OKUAWV
Tou uttoBARBnkav oe PU, Tipotiundnke n xpnon
OUVBETLKOU, amopponaolpou paupatog Glycomer
631 (Taylor & Smeak 2021). H xprjon amopporot-
HoU pAppatog evSeikvuTal yla TNV amouyr] Tpauv-
patiopou tng oupnBpag Katd to xpovo agaipeong
TWV pappdTwy o€ TEpiTwon xpriong pn anoppo-
QroLUOU PAPHATOG.

H PU Bewpeltat amod moAAoUg ot epgpavidel oo-
Bapég SLEyXELPNTLKEG KAl PETEYXELPNTLKEG ETILTIAO-
KEG. AUTO opelAeTalL 0To yeyovog OTL n oupnbpa
evtomiletal Babutepa otnv TEPLVEIKN Xwpa o€
oUYKpLON HE TNV TIPOOCXELKN ) TNV 00XELKA XWPAa,
YEYOVOG TIOU SUCKOAEUEL TNV TIPOCTIEAACN KAl £XEL
WG AmMoTéAECHa TNV Umapén peyaAutepng tdong
Kata tn ouppagn aAM\d kat tnv auvénuevn mba-
vOTNTa SLACTIA0NG TWV PAPPATWY HETEYXELPNTIKA
(Dean et al. 1990, Smeak 2000, Cuddy & McAlinden
2018). Emiong, o onpayywsdng Lotdg yupw amod tnv
oupnBpa sival ayltepog oto UYPoG TNG TEPLVEL-
KNG XWPAG PE CUVETIELA TNV EPPAVLON HEYOAUTEPNG
SLEYXELPNTLKAG KAL HETEYXELPNTIKAG alpoppaylag
(Dean et al. 1990, Smeak 2000). Oplopévol cuyypa-
pelc Bewpolv OTL ot TepimTwon avgnpévng Taong
KAtd TNV avaotopwon tng oupnbpag oto Sépua,
TIPETIEL VA TIpAyHaToTIoLE(TAL ap)LIKA cuppaPr) Tou
W8N XLTWva Kal Tou UTIo80pLou LoToU PE aman
OUVEXT PAPn KAl JOVOKAWVO aTIopPOYroLUo pap-
payla tn pelwon tng (Smeak 2000). KatL tétoto Sev
KplBnke amapaitnto o€ kavéva amo Ta TEPLOTATIKA
NG SIKAG pag peAetng. H kaBnAwon tng oupriBpag
oto &¢ppa katd tnv PU tou okUAou otn 8Lkn pag
HEAETN aAAd Kal otn peAéTn twv Taylor & Smeak
(2021), €ywve pe amAég XWPLOTEG PaWES. TN epya-
ola &g twv Taylor & Smeak (2021) mponynOnKe n
TOTIOBETNON TWV PAPWV KAL aKOAOUBNGCE TO §€0LHO
TWV KOPTIWV. Qotdoo, otnv PU tng yatag kabwg kat
oTtnV 00XE(KN oupnBpootopia okUAOU N cuppaPn
ME attAr) ouVEX pa®n Yailvetal va €xeL KAAA ATTOTe-
Aéopata KaBWE PHELWVEL TOV EYXELPNTLKO XPOVO Kal

to the fact that the urethra is located deeper in
the perineal region compared to the prescrotal
or scrotal area, which makes access more difficult
and results in greater tension during suturing and
an increased likelihood of dehiscence postoper-
atively (Dean et al. 1990, Smeak 2000, Cuddy &
McAlinden 2018). Moreover, the cavernous tissue
around the urethra is thicker at the level of the
perineum resulting in greater intraoperative and
postoperative bleeding (Dean et al. 1990, Smeak
2000). Some authors consider that in case of in-
creased tension during the anastomosis of the
urethra to the skin, the fibrous and subcutane-
ous tissue should be initially sutured with simple
continuous suture of monofilament absorbable
suture to reduce tension (Smeak 2000). This was
not deemed necessary in any of the cases in our
study. Fixation of the urethra to the skin during PU
in the dogs of our study and in the study by Taylor
& Smeak (2021), was performed with simple in-
terrupted sutures. In the study of Taylor & Smeak
(2021), suture placement was preceded, followed
by knot tying. However, during PU in cats as well
as in canine urethrostomies, suturing with simple
continuous suture seems to have good results as
it reduces intraoperative time and postoperative
bleeding (Newton & Smeak 1996, Agrodnia et al.
2004). The use of continuous sutures during the
anastomosis of the urethra to the skin was not
preferred in our study despite the absence of
tension. Some authors report that the use of in-
terrupted sutures is for safety reasons (Taylor &
Smeak 2021) as continuous sutures could increase
the possibility of anastomosis dehiscence.

Four dogs in our study had a Foley catheter
placed postoperatively through the stoma, which
remained in place for the first 3-6 postoperative
days. The necessity of postoperative Foley cathe-
ter placement is questionable as it has been asso-
ciated with urethral narrowing and the occurrence
of urinary tract infections. However, it appears to
be acceptable in the first 2-4 postoperative days
as it promotes effective urinary drainage and ac-
celerates the healing of stoma tissues (Dean et al.
1990, Taylor & Smeak 2021). In our study, keeping
the catheter for 6 days in the case of the dog the
skin fold flaps was aimed to avoid the complica-
tions of wetting them with urine.

Postoperative complications of PU in dogs in-
clude bleeding, anastomotic dehiscence, urinary
irritant peristomal dermatitis, and ascending uri-
nary tract infection/bacterial cystitis, (Stockman
1972, Dean et al. 1990, Smeak 2000, Holt 2008, Ky-
les & Monnet 2013, Taylor & Smeak 2021). These
can be divided into early postoperative, which
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TNV PeTeyXeLpNTIKA atgoppayia (Newton & Smeak
1996, Agrodnia et al. 2004). H xprion cuvexope-
VNG pag@ng Katd Tnv avactopwon tng ouprBpag
0To Séppa Sev TIPOTLPNBONKE oTnNV TIapoloa PEAE-
Tn apd tnv anoucia tdong. Mepikol ocuyypapeig
ava@épouv OTL N Xpron XWPLOTWV papwv ylvetat
yla Aoyoug aopaleiag (Taylor & Smeak 2021) apou
N ouvexopevn pagn Ba pmopouoe va augnoeL tnv
mBavotTnta SLdcTacng TG avaoTOPwong.

Y& TEOOEPELG OKUAOUG TNG HEAETNG pag ToTtoBe-
TNONKe PeTEYXELPNTIKA KaBetrpag Foley péow tng
otoplag, TIou TTApPEPELVE KATA TLG 3-6 TIPWTEG HETEY-
XELPNTIKEG NUEPEG. H avaykalotnta PeTEYXELPNTL-
KnG tomobetnong kabetrpa Foley apglopnteitat
KaBWG €XEL OUOXETLOTEL PE OTEVWON TNG oupn-
Bpag kat eppdvion oupolotpwEewv. MapoAa autd
patvetatl va eivat amodektr) Katd tig 2-4 TIPWTEG
HETEYXELPNTLKEG NUEPEC, KaBWG weAel otnv aro-
TEAEOPATLKN TIAPOXETEUCN TOU OUPOU KAl OTNV
ETILTAYUVON TNG EMOUAWONG TWV LOTWV TNG OTOPLAG
(Dean et al. 1990, Taylor & Smeak 2021). Ztn Swkn
pag peAETN, n Statripnon Tou kabetripa yla 6 nué-
PEC 0TNV TIEPLTITWON TOU OKUAOU HIE TOUG KPNUVOUG
ETILYOVATLWVY TITUXWV ATIOOKOTIOUCE GTNV Amo@uyn
TWV ETLTAOKWV Ttou Ba prtopoloe va eTLpepeL n St-
afpoxn Toug pe olpa.

YTLG PETEYXELPNTLKEG ETULTTAOKEG TNG PU oTO OKU-
Ao avagépovtat n atgoppayia, n diaomaon g
avaotépwong, n epeblotikn amd oupa TEPLOTO-
patikn Seppatitida kal n aviovoa oupoAoipwén/
Baktnplakn kuotitda, (Stockman 1972, Dean et
al. 1990, Smeak 2000, Holt 2008, Kyles & Monnet
2013, Taylor & Smeak 2021). Autég Stakpivovtal og
APECEG PETEYXELPNTLKEG, OL OToleG eppavidovtal
KATA TLG TIPWTEG 14 ETEYXELPNTIKEG NUEPEG, Kal
MAKPOXPOVLEG, oL oTtoleg eppavidovtal r ouveyi-
{ouv pETA amo TNV TAPOoSo TOU SLacTAPATOG au-
ToU (Taylor & Smeak 2021). Ztn 8K pag PEAETN,
N TapakoAolBnon tng HETEYXELPNTLKNAG TIOPELAG
TWV OKUAWV Spknoe 1-5 €tn. H povadikr) apeon
ETILITAOKI] TIOU KaTaypagnke og OAa ta {wa rtav
N PETEYXELPNTLKN atpoppayia Sidpkelag 4-15 npe-
pWV Katd tn SLapkeLa 1 aveEdptnta tng oupnong,
N oTola AVTLUETWTILOTNKE oUVTNPNTLKA PE Yuxpa
ETLOEPATA Kal KOAApo EALCAPET wg Tov autoTepL-
opLOPO TNG. Patvetal OTL TpOKELTAL yLa pia avaple-
VOUEVN ETILTTAOKI TNG OUYKEKPLUEVNG XELPOUPYLKNG
EMEPPAONG KABWG KAl OE TIPONYOUHEVN HEAETN Ta-
patnpnBnke oto 87,5% Ttwv OKUAWV TIOU XELPOUP-
yndnkav (Taylor & Smeak 2021). Awdomaon otnv
avaotépwaon tng oupndpag dev apatnprnbnke o€
Kavéva okUAO TG SLKAG pag PEAETNG ,0€ avtiBeon
pe autrv twv Taylor & Smeak 2021 émou 10 37,5%
TWV OKUAWV EPPAVLOE PLKPH SLAcTacn TIoU ETOU-
AWBNKE KaTA SeUTEPO OKOTIO.

Perineal urethrostomy in dogs

occur in the first 14 postoperative days, and long
term, which occur or continue after this time (Tay-
lor & Smeak 2021). In our study, postoperative
follow up of the dogs lasted 1-5 years. The only
early complication recorded in all animals was
postoperative bleeding lasting 4-15 days during
or regardless of urination, which was conserva-
tively treated with cold compresses and an Eliza-
beth collar until resolution. This appears to be an
expected complication of this surgery as it was
also seen in 87.5% of dogs operated on in a pre-
vious study (Taylor & Smeak 2021). Dehiscence in
the urethral anastomosis was not observed in any
dog in our study, unlike that of Taylor & Smeak
2021 where 37.5% of dogs showed a small dehis-
cence that healed by secondary intention.

Regarding long term postoperative complica-
tions, one dog in our study developed a urinary
tract infection 3 months after surgery, which was
treated by administering the antibiotic of choice
based on the sensitivity test. In the experimental
study by Taylor & Smeak (2021), amoxicillin-clavu-
lanic acid was orally given for 1-2 weeks in cases
of hematuria or suspected urinary tract infection
on macroscopic evaluation of the bladder wall via
cystoscopy. In animals undergoing PU, the likeli-
hood of developing ascending urinary tract infec-
tion postoperatively is high and should always be
managed by sensitivity testing to avoid the de-
velopment of resistant microbial strains (Brown
1975). Finally, due to the location of PU, postop-
erative skin irritation due to urinary outflow is a
common complication located in the perineum,
scrotum, and inner thigh area (Stockman 1972,
Dean et al. 1990, Holt 2008, Kyles & Monnet 2013).
Irritant dermatitis was not observed in any dog in
our study or in any other study (Taylor & Smeak
2021), probably due to the use of the catheter and
the application of gel to the area.

In conclusion, PU is applicable in cases of trau-
matic urethral rupture or recurrent obstructive
urolithiasis. PU is an effective surgical technique
that can be safely performed in dogs without seri-
ous postoperative complications.

Conflict of interest
The authors declare that there is no conflicts of
interest.

= Hellenic Journal of Companion Animal Medicine = Volume 12/ Issue 2 /2023

23



24

Mepvelkn oupnBpocTtopia tou 6KUAOU

‘Ocov aopd TLG HAKPOXPOVLEG HETEYXELPNTLKEG
ETILTTAOKEG, €VaG OKUAOG TNG PEAETNG HAG EPPAVL-
0€ 0UPOAOLPWEN 3 PAVEG PETA amo TNV eméPPaan,
N OTIOla AVTLUETWTILOTNKE PE XOPrynon TOu avtl-
BLotlkoU ekAoyng pe Baon tn Sokiur euaicbnot-
aG. XTNV TELPAPATIKI PEAETN Twv Taylor & Smeak
(2021), oe umoYia oupololpwéng katd tv pa-
KPOOKOTILK a&loAdynon TOou TOLYWHATOG TNG Ou-
po&dxou KUOTNG SLAPECOU KUOTEOOKOTINGNG 1) OF
EQpAvion alpatouplag xopnyouvtav EPTIELPLKA
apo&UKIAALVN-KAaBoUuAavLko 0&U 6L Tou otopatog
yla 1-2 eBSopddeg. e (wa mou urtoBaAlovtal o€
PU, n mBavotnta epeaviong avioloag oupoAoi-
HWENG HETEYXELPNTIKA TIOPAPEVEL AUENPEVN €PO-
pou wng Kat Ba TIpEMEL TTAvVTa va avTLeTwiidetat
pe Bdon tn Sokipr evatcBnotag, yLa Ttnv amoguyn
Snuloupylag avBeKTIKWY HPIKPOPLOKWY OTEAEXWV
(Brown 1975). Téhog, Adyw B£ong tng PU, o pebL-
OMOG TOU SEPUATOC PETEYXELPNTIKG, e€attiag tng
EKPONG OUPWV, OTIOTEAEL GUXVI| ETILTIAOKI HE EVTO-
TILON OTNV TIEPLVELKN XWPQ, TO OOXEOD KAl OTNV £0W
ETLPAVELA TWV PNpwV (Stockman 1972, Dean et al.
1990, Holt 2008, Kyles & Monnet 2013). EpebLoTikn
Seppatitida dev apatnprbnke o€ kKaveva okUAO
NG SWKNAG pag 1 AAANG pelétng (Taylor & Smeak
2021), mBavwg Adyw TNG XPriong Tou Kabetrpa Kat
NG eMAAELYNG TNG TIEPLOXNG HE YEAN.

SUPTIEPACHATLKG, N PU epappodetal o€ TepUttw-
OELG TPAUPATLIKNG pNENG TG oupnBpag 1 umotpo-
madouoag amoYpakTiknG oupoAtBiaong. H PU &l
vat pla aTtoTEAECPATLKI XELPOUPYLKN TEXVLKNA TIOU
pTopel va StevepynBel pe acpalela oto okUAO,
XWPLG OOPAPEG PETEYXELPNTLKEG ETILTTAOKEG.
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NepiAnyn

To €&apBpnua tou woxlou armotelel petatodmion
NG KEWYAANG TOU pnplatou ootol amd Tnv KOTUAn.
Ta mepLoodtepa eEapbprjpata tou Loxiou (75%)
elval poobLa kat paytaia. Ta KoWALakA kat oTii-
obLa eEapBprpata eppavidovratomaviotepa. Evag
EAANVLKOG IxvnAdTng 1,5 €TOUG TIPOOKOULOTNKE PE
XwAotnta tou otioBlou eElol dkpou. H opbo-
ALK €€€taon amokAAUPe AAYOG, TIEPLOPLOWE-
VO €UpOG KIvnong Kal KPLypo Katd TLG TabnTikEG
KWVAOELG TOU S€ELoU Loylou. Alamiotwenke emiong
atpopia tou &g&lov yhoutiaiou puog. Ot aktvo-
ypapieg emBeBaiwoav tn Stdyvwon Tou ipocoLou
Kat paytatou e§apBpripatog tou Loxiou. O LSLoktr-
™G eméAele ouvinpnTikn Beparela. Emta yxpovia
HETA TNV TIPOOKOMLON, O OKUAOG TIAPEPEVE XWPLG
XwAOTNTa. Me BAon ta euprnpata autrg TG HEAE-
NG, Sev amattovyv 6Aa ta eEapbpripata tou Loyiou
XELPOUPYLKN Beparela.

Abstract

Coxofemoral luxation is a displacement of the fem-
oral head from the acetabulum. Most coxofemoral
luxations (75%) are craniodorsal. Ventral and cau-
dal luxations occur less frequently. A 1.5-year-old
Greek Hound Dog was presented with right hind
limb lameness. Orthopedic examination revealed
pain, limited range of motion, and crepitus on pas-
sive flexion and extension of the right hip joint.
Right gluteal muscle atrophy was also present.
Radiographs confirmed the diagnosis of cranio-
dorsal coxofemoral luxation. The owner opted for
conservative treatment. Seven years following ad-
mission the dog remained free of lameness. Based
on the findings of this report not all coxofemoral
luxations require surgical treatment.

Né&eLg eupeTnpiou: e£apBpnua Loxiou, okUAOG, xwAdTNTa

MeSH keywords: coxofemoral luxation, dog, lameness
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Xpovio e€apBpnpa tou Loxiou 6 OKUAO

Etcaywyn

Ta €€apbpripata tou Loxiou elval ouyxva otoug
OKUAOUG Kal QVTLTIPOOWTIEUOUV £wG Kat to 90%
O AWV Twv eEapbpnudtwyv twv apbpwoswv (Fry
1974). ta altia cupmephapBdavovtal ta tpoxaia
atuyrjpata (Bone 1984), n coBapr Sucmiacia tou
Loxlou, oL twoelg amd VPog, N LELoTadr g EPPavL-
on Kat dA\\eg dyvwoteg attieg (Herron 1979).

Ta meplocodTepa eEapBprpata tou Loxiou (75%)
glval pocbla kal paylaia (DeCamp et al. 2016),
EVW TA KOWALaKA Kal ottioBLa epgpavidovtat Atyote-
po ouyvd (Harari et al. 1984). Zto tpocBLo Kat payt-
ato €§apBpnua, n €AEN Twv yAoutlaiwv HUWV CUp-
BAAeL otnv TIpdobLa Kal paylala PETATOTILON TNG
KEPAANG Tou pnplatou ootol og pla Bgon SlmAa
0TO owpa Tou Aayoviou | paylaiwg tou xetAoug
TNG KOTUANG. To EdpBpnpa €xXEL WG ATTOTEAECHA TN
pA&n tou apbplkol BUAAKOU Kal Tou oTpoyyUAoU
ouvséopou (Wardlaw & McLaughlin 2012), kabwg
Kat Tn prA&n kat BAGon TwWv TEPLaPOPLKWY HUWV
Kat Tou apBptkol xovSpou. O TPAUPATLOPOG TOU
XOVEPOU TIPOKUTITEL €TILONG ATIO TNV €MAKOAOUON
ETIAQPN Kal TPLRN TNG KEWYAANG TOU UnpLalou PE tnv
TIUEAO, EKTOG TNG KOTUANG, O OUVSUAOHO HE TNV
anwAeLa Tng Altavong kat tng Bpédng, Tou Kavo-
VLKA TtapéXeTat amo to apBpikd uypd (Hulse 2010).

Yto &€dpBpnpa tou Loyilou, pla amod TG aAayEg
mou Ba pmopoloav va aviyveuBouv elval n avd-
mrtugn YeuddpBpwaong Pe oxNUATLOPO VEOU 0oToU
oTnV TAQyla polpa tng TuEAou, 6Tou Pploketal n
KEPOAAN TOU pnpLalou ootou. AUuTh N véa avamtuén
00TOU oxnuatidel YLa SeUtepn KOTUAN. ETiLTAS0V, N
KEWAAN Tou pnpLalou kat o auxévag Pmopet va ta-
pouclalouv Katd ToToug TolkiAou Babpol apaiw-
0N TNG OOTLKNAG TIUKVOTNTAG KAl OOTEOCKANpUVON.
Emtlong pumopel va eppavidetal eplotactlakn apai-
won Tou 00ToU OTNV TIEPLOXN TNG KOTUANG. Zuxvd
evtomi{ovtal acBECTOTIOL0ELG TWV HAAAKWY Hopi-
wv (Stead 1970).

Mapouotaletal eva TIOAU OTIAVLIO KALVLKO TEpL-
OTATLKO Xpoviou e&apbpripatog tou Loxiou, Tou
Sev xeLpoupynBnke Kal iye euvoikn €kBaon.

NepLypapn

‘Evag EAANVLKOG IxvnAdTng apoevikog, akEPALOG
1,5 €toug, Bapoug 22 KIAWV, TIapamEPPONKE otnV
KAWLk Zwwv Zuvtpoplag tou Aplototeleiou Ma-
vemotnuiou Ogocoalovikng yla aloAoynon xwAo-
Tntag tou omioBlou Se§lov dkpou. O okUAOG eixe
eUTAaKel o€ Tpoxaio atuxnua mpwv amd 5 prvec.
Elxe Sltayvwotel pe pooBLo kat paytaio eEapbpn-
pa tou Se€Lou Loxiou kat elxe EekvnoeL ocuvtnpntL-
KA aywyn (un otepoeldr avtupAeypovwdn @dppa-
Ka Kat eEAeyXOpevVn KNtk Spactnpldtnra) yla 15

Introduction

Coxofemoral luxations are common in dogs ac-
counting for up to 90% of all joint luxations (Fry
1974). Causes include vehicular trauma (Bone
1984) severe hip dysplasia, falls, spontaneous oc-
currence, and unknown causes (Herron 1979).

Most coxofemoral luxations (75%) are craniodor-
sal (DeCamp et al. 2016), while ventral and caudal
luxations occur less frequently (Harari et al. 1984).
In craniodorsal luxation, the pull of the gluteal
muscles aids in displacing the femoral head cran-
iodorsally to a position adjacent to the iliac body or
dorsal to the acetabular rim. The luxation results in
tearing of the joint capsule and the round ligament
(Wardlaw & McLaughlin 2012) and tearing and con-
tusion of the periarticular muscles and the articular
cartilage. Injury in the cartilage also results from
subsequent contact and abrasion of the femoral
head with the pelvic bone outside the acetabulum,
along with loss of lubrication and nourishment nor-
mally provided by the synovial fluid (Hulse 2010).

During coxofemoral luxation, one of the chang-
es that could be detected is the development of a
pseudoarthrosis with new bone formation on the
lateral pelvic side where the femoral head lies. This
new bone growth forms a second acetabulum. Ad-
ditionally, the femoral head and neck can show a
variable degree of patchy bone rarefaction and
sclerosis. Rarefaction of bone in the acetabular
area can occasionally be present. Soft tissue calcifi-
cations are often encountered (Stead 1970).

A very rare clinical case of untreated chronic cox-
ofemoral luxation with a favorable outcome is pre-
sented.

Description

A 1.5-year-old, male, intact Greek Hound Dog,
weighing 22 kg was referred to our clinic for eval-
uation of right hind limb lameness. The dog was
involved in a road traffic accident 5 months ago.
Craniodorsal luxation of the right hip joint was
diagnosed and conservative treatment (non-ste-
roidal anti-inflammatory drug and controlled ac-
tivity) had been instituted for 15 days without any
clinical improvement by the referring veterinarian.
Five months later, the dog was presented to Com-
panion Animal Clinic of Aristotle University Thes-
saloniki for further investigation and treatment.
Orthopedic examination revealed right hind limb
lameness (2/5), gluteal muscle atrophy, pain, crepi-
tus, and limited range of motion during flexion and
extension of the right hip joint. Also, the right hind
limb was shortened compared to the contralater-
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NUEPEG xwpLg Kapia KAWLKE BeATiwon. Mévte prveg
apyoTEPQA, O OKUAOG TIPOOKOUIOTNKE OTNV KALVLKN
pag yla Tepattépw Slepevvnon kat Beparmeia. H
opBomatdikn e&étaon amokAAuPe XWAOTNTA TOU
otiioBlou Se€lou dkpou (2/5), atpopia Twv yAouTt-
alwv puwv, GAYog, KpLyPO Kal TIEPLOPLOPEVO EUPOG
KLvnong Katd tnv kapyn Kat Ektaon tng apbpwong
Tou &elou Loxlou. Emtiong, To omioBlo Se&Ld dkpo
EMPavLie Bpdyuvon og oUYKPLON HE TO ETEPOTIAEL-
pO. ZTNV KoLALoppaxLala aKTLVOAOYLKI) ATIELKOVLON,
n 8€€La KOTUAN NTav aBabng, N KEWaAr Tou pnpLai-
ou ntav eEapBpwpévn poabiwg Kal paxlaiwg Kat
elxe SnploupynBel Peudapbpwon. ZTov LELoKTATN
560nKe N eTLAOYT) TN XELPOUPYLKNG AVTLHETWTILONG
(exTOWN TNG KEWAANG KAl TOU auxéva Tou pnpLaiou
1 OALK} apBpOTIAQCTIKY TOU LoXiou), aAAG eTtéNeEE
TN ouvTnNPNTKN (EAeyxOpevn Spaoctnpldtnta, anw-
Aela cwpatikoU BApoug Kat pn oteposldn avtl-
PAEYHOVWSEN YappaKa).

Katd tnv emavegetaon, T€00EPLG PNVEG PETA, N
XWAOTNTA 0TOo OoTTioOL0 5€&LO AKpO TAV AKOMN NTIL-
otepn (1/5) kat n atpopia Twv yAouTlalwy HUWV
€lxe emlong peLwOEL, VW 0 KpLypog eEakoAouBoloe
va €lvat €VTovog Katd tnv KauPn Kal €Ktacn Tou
S€€L0U Loylou. H akTvoloyLKn e€€Taon TNG TTUEAOU
uTtESelEe eEapBpnua tou Se€lou Loxlou, pe Tpod-
oBLa kat paylala PeTatdTLon TN KEYAANAC TOU Pn-
platou ootoy, n omola Bplokdtav o€ emagn Pe TNV
omioBLa-TAdyLa TIAEUPA TOU CWHATOG TOU Aayovi-
ou ootou. ‘Htav emiong ep@avig o oxnUaAtlopodg
ATLWV OCTEOPUTLKWY OAAOLWOEWY OTNV KOTUAN,
OTNV KEPAAN KaL 0TOV AuxEva Tou pnplaiou ootou.
H apLotepr| apBpwon tou Loxiou pawvdtav puoLo-
Aoyikn (Etkova 1). Adyw Twv NTLOTEPWY KALVLKWV
CUMTITWHATWY, CUVEXLOTNKE N CUVTNPNTLKI aywyn.

Ytnv teAeutala emavegEtaon, EMTA Xpovla PETA,
0 OKUAOG Sev mapouciale xwAdTNTa, aAAd Tapa-
TNPNONKE €VTOVOG KPLYHOG KAl TIEPLOPLOPEVO €U-
pOC KLvNoNng Katd TNV €KTaon Kat TepLaywyr] Tou
5€€LoU Loxlou. TOOO OTNV AKTLVOAOYLKY| ATIELKOVL-
on 000 KAl OTnV UTIOAOYLOTLKN Topoypagia (CT)
TNG TIUEAOU TIOU TIPAYHATOTIOLONKE, TO apLOTEPO
Loxlo ftav @uololoytko. Ot yhoutiaiol pueg Se€La
rtav To atpowtkol. H §e&Ld eEapBpwpévn KEQaANn
TOU pnpLalou PpLokotav o€ emayr He TNV omiodL-
a-TIAGyLa TIAEUPA TOU CWHATOG TOU Aayoviou, TO
ottolo epavidétav eppavwg Kolho kat TepiBare
€V PEPEL TNV KEPAAN TOU Pnplaiou. YTpxe mapa-
HOPPWON TNG KEYAANG KAl TOU auxéva Tou pnpLai-
0L KaBwC Kat TNG KOTUANG, AOYWw TOU OXNUATLoPoU
VEOU 00TOU. TNV KEWYAAN) TOU pnplaiou apatnph-
Bnkav ooteduTa, £0TIEC PE aKTIVOSLAUYELG TEPL-
0X£G KaBWG Kal amwAELA KAl KATAKEPPATIOPOG TOU
ootou. Emiong mapatnprBnke umegdpOpnpa tng
5€€La¢ emyovatidag mpog ta éow (Elkoveg 2a Kat

Chronic coxofemoral luxation in a dog

Elkova 1. Kooppaxiaia aktvoypagia tng TUENOU TIOU UTIOSELKVUEL
eEapBpnpa tou Se€Lov Loxiou Pe TNV KEQPaAN Tou pnplaiou va épyxetat oe
€MAPN HE TNV OTI{oOLa-TIAAYLA ETTLPAVELD TOU CWHATOG Tou Aayoviou. Eival
€MLONG EPEPAVG 0 ATILOG OXNHATLOPOG 00TEOPUTWY OTNV KOTUAN, OTNV Ke-
QAR Kat Tov auxéva Tou pnptaiou ootou.

Figure 1. Ventrodorsal radiograph of the pelvis showing right hip luxation
with the femoral head in contact with the caudolateral aspect of the body of
the ilium. Mild osteophyte formation in the acetabulum and femoral head
and neck is also evident.

al. In the ventrodorsal radiographic view, the right
acetabulum was shallow, the femoral head was
luxated craniodorsally and pseudarthrosis was cre-
ated. The owner was offered the option of surgi-
cal treatment (femoral head and neck ostectomy
or total hip replacement), but he opted for con-
servative management (controlled activity, loss of
body weight, and non-steroidal anti-inflammatory
drugs).

After 4 months, at the re-examination, lameness
in the right hind limb was even slighter (1/5), and
gluteal muscle atrophy was also reduced, while
crepitus was still intense during flexion and exten-
sion of the right hip. Radiographic examination of
the pelvis showed right hip luxation, with a cranio-
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Elkova 2. Kooppaytaia aktivoypagia (a) kat urtohoyLotiki topoypagia (B) tng muélou 7 £tn petd tnv Ewkéva 1. H §eELd eEapBpwpévn Ke@ahr tou
pnptaiou Bploketal o€ emagr Ye TNV omioBLa-TAAyLa ETILYAVELA TOU CWHATOG TOU Adyoviou, To oTtolo ep@aviletal eg@avwg koilo, TeptBailovtag ev
HEPEL TNV KEYAAT Tou pnplatou. Mapatnpeitat Tapapdp@won TnG KEYAARG Tou Pnplaiou, Tou auxéva Kat Tng KOTUANG AOyw oXNHATLopoU VEou 0oToU.

Figure 2. vVentrodorsal radiograph (a) and CT (b) of the pelvis 7 years after Figure 1. The luxated right femoral head is in contact with the caudolateral
aspect of the body, of the ilium, which is appearing obviously concaved, surrounding partially the femoral head. There is a deformation of the femoral

head, neck, and acetabulum due to new bone formation.

23). OAeG OL KALWVLKEG EEETACELG TIpayaToTIOLOn-
kav artd tov (8Lo ktnviatpo.

zugntnon

JTO OUYKEKPLUEVO TIEPLOTATIKO, TIAPA TLG aAAOL-
WOEL OTNV KEPAA Tou pnplaiou ootou Katl Ttov
OXNHATLOPO PLag VEAG KOTUANG, 0 OKUAOG TTapEPEL-
VE XWwPLg XwAGTNTA OTNV KABNPEPLVOTNTA TOU Kal
XWAALVE POVO PETA a0 £VTOoVN KLVNTLKA Spactnpt-
0TNTa, Katd tn SLAPKELA TOU KUVNyLoU.

Ye yareg pe e§apBpnua Loyiou Tou Sev pPmtdpecav
va @optioouv To AKPOo EVTOG 4-5 NUEPWVY amod Tov
TPAUPATLOHO, KAl TepLTIoU o€ GAOUG TOoUG OKUAOUG
pe €€dpbpnua Loxlou, cuviotdtalr avdatagn kat
otabepomoinon tng apBpwong Pe KAELOTEG 1] avol-
KTEG TEXVIKEC. H avata&n tng apBpwaong TIpETeL va
TIPAYHATOTIOLE(TAL CUVTONA PETA TOV TPAUHATLONO
yla va ghaylotomolnBel n Kataotpor Tou XOv-
Spou Kat Tpwv eMENBEL puUlkn oloTaon Kal (vwon
(Wardlaw & McLaughlin 2012). Qotoéoo, n cuvtnpn-
TKr Bepamnela PTtopel va ylveL QVeKTr) O OPLOPEVES

dorsal displacement of the femoral head which was
in contact with the caudolateral aspect of the body
of the iliac bone. Mild osteophyte formation in the
acetabulum and femoral head and neck was also
evident. The left hip joint appeared normal (Figure
1). Due to milder clinical signs, conservative man-
agement was continued.

Seven years later at the re-examination, the dog
had no lameness, but severe crepitus and restrict-
ed extension and rotation of the right hip joint
were observed. In radiographic and computed to-
mographic (CT) examination of the pelvis, the left
hip was found normal. Gluteal muscles were shown
more atrophic on the right side. The luxated right
femoral head was in contact with the caudolateral
aspect of the body of the ilium, which appeared ob-
viously concaved surrounding partially the femoral
head. There was deformation of the femoral head,
neck, and acetabulum due to new bone formation.
Tinning of the femoral head with radiolucent areas
and osteophytic lesions were observed. Bone loss
and bone fragmentation were seen in the femoral
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YATEG OTLG oTTolEG, XWplg avdatagn, pmopel va ava-
mrtuxBel Peudapbpwon peta&u tng e§apBpwpévng
KEPAANG TOU pnplalou Kat Tou oTtioBlou TUnpatog
TOU AQyoviou, E€TILTPETIOVTAG TIEPLOPLOPEVN KAl
avwduvn Asttoupykotnta (Ablin & Gambardella
1991). Omnwg avéwpepe o O’'Connor (1938), otov oKU-
Ao, pla Peuddpbpwon tou Loxiou propel va givat
TOOO KOAG OXNUATLOPEVN WOTE N XWAOTNTA va &i-
val pkpn. Emlong, o Bruere (1961) avépepe OTL n
PeuddpBpwon tou Loxlou lval AELTOUPYLKA LKAVO-
TIOLNTLKI) OE OPLOMEVEC HAKPOXPOVLEG TIEPUTTTWOELG,
o€ TIEPUTTAOKEG TIEPLTTTWOELG KAl OE NALKLWHEVOUG
OKUAOUG, €KTOC amo Tnv Aoknaon, OTiou Pmopel va
eMpavioTel YwAOTNTA. ZTO SLKO Pag Xpovio TepL-
OTATLKO, 0 OKUAOG ATAV OE KAA KATAOTAON HETA
armo 4 prveg kat tapoAo ou §66nkKe n Aoy TNG
XELPOUPYLKNG Bepamelag, o LELoKTNTNG emeAeEe TN
OUVTNPNTLK QVTLHETWTILON, AOYW OLKOVOULKWY
meploplopwy. O Bruere (1961) Startiotwoe emiong
OTL oL okUAoL epyaciag pe Peudapbpwon Loxiou
rtav Teavo va xwAaivouv pévipa. Auto ev ouve-
Bn oto 81kd pag TEPLOTATLKO, KABWG 0 OKUAOG pag
€lxe KAAUTEPN €KPBac. ZToV OKUAO TNG HEAETNG HaG
Slevepyndnke KALVLKN €EETAOTN, TIOU OUWG ATTOTEAEL
HLO UTTOKELYEVLIKN PEB0SO a&loAdynong tng Past-
ong tou {wou. Eav utripxe Stabéotpog eEomALopdg
yla tnv avdiuon tng Basdiong Ba pmopovoav va
EVTOTILOTOUV NTILEG SLaTapay€C. ZUPPWVA PE TOV
t&Loktrtn, 0 oKUAOG YwAalve povo pPeTa amnod Evto-
vn aoknon, Tou StkatoAoyeital amo to yeyovog otL
n YeudapBpwon elvat pla actabng dpbpwon.

TUpYwva pe tov vopo tou Wolff, n ecwtepikn ap-
XLTEKTOVLKI KL N EEWTEPLKT HOPYI TOU 00TOU O)XE-
tllovtal pe tn AeLtoupyia Tou Kat petaBdiiovtat
otav autrp al\alet (Wolff 1986). Ttnv mepintwon
pag, Snuloupyndnke pla PeudapBpwon 1600 Kahd,
WOoTE TO (WO E(YE PLO PALVOUEVLKA (PUGCLOAOYLKN)
Bdadion xwplig xwAotnta. MBavwg n emapkng Kivn-
0N TOU GKPOU MPETA TOV TpAUPATIOPS ATav N attia
yld TNV LKavOTIOLNTLKN €KBaon TOU TEPLOTATLKOU.
Mpdypatt, o oud0¢ Tou TOVOU elval SLAPOPETLKOG
o€ kKaBe (wo (Wiese & Yaksh 2015) kal apatnpet-
TAL OTNV KABNUEPLWVA KAWLKN TIPAEN o€ SLAPOPES
EMWSUVEG KATAOTACELG, OTWG Katdypata, €&ap-
Bpripata kAT, ®daivetal 6Tl oToV OKUAO pag ntav
uPNAGG, AdYw TOU OTWLKOU TOU Xapaktrpa. H KAL-
paka TéVou TIoU XpnotpoTioltBnke ntav o Asiktng
Xpoviou Mévou tou EAcivkl (Hielm-Bjorkman et al.
2009) kat n BaBuoAoyia Atav mévte. Kdtw amd to
€TTd Sev voeltal xpdvlog ovog.

JUMTIEPAOHATIKG, TIAPOAO TIOU €lval EUPEWS
YVwotd OTL amalteltal XeLpoupyLkn emepyaon yla
TNV QVTLPETWTILON Tou ££apBpripatog Loxlou otov
OKUAO, OfF TIEPLTITWOELG TIOU TEALKA S€V XELPOUP-
ynOel pmopel va oxnuatiotel Peudapbpwon, Tou

Chronic coxofemoral luxation in a dog

head. The right patella was subluxated laterally
(Figures 2a and 2b). All clinical examinations were
contacted by the same clinician.

Discussion

In the case presented here despite the lesions
on the femoral head and the formation of a new
acetabulum, the dog remained lameness free in his
daily routine and lamed only after intense activity
during hunting.

In cats with hip luxation that failed to bear weight
on the limb within 4-5 days of the injury, and ap-
proximately in all dogs with coxofemoral luxation,
reduction, and stabilization of the joint are recom-
mended using closed or open techniques. Joint
reduction should be performed soon after the in-
jury to minimize destruction of the cartilage, and
before muscle spasticity and fibrosis occur (Ward-
law & McLaughlin 2012). However, conservative
treatment can be tolerated in some cats in which,
without reduction, a pseudoarthrosis may develop
between the luxated femoral head and the cau-
dal portion of the ilium, allowing limited, pain-free
function (Ablin & Gambardella 1991). As O’Connor
(1938) reported, in the dog, a hip pseudoarthrosis
might be so well formed that lameness would be
slight. Also, Bruere (1961) reported hip pseudoar-
throsis formation as functionally satisfactory in
some long-standing cases, complicated cases, and
old dogs, except for exercise, when lameness might
appear. Our chronic case was in good condition
after 4 months and although we gave the option
of surgical treatment, the owner elected conserva-
tive management because of financial restrictions.
Bruere (1961) also found that working dogs with
hip pseudoarthrosis were likely to be permanently
lame. This was not the case in our report, as our
dog had a better outcome. Our dog was followed
by clinical examination a subjective method of as-
sessing the gait of the animal. If equipment for
gait analysis was available, mild disturbances could
be detected. According to the owner, the dog was
lame only after intense exercise associated with
pseudoarthrosis is an unstable joint.

According to Wolff's law, the internal architec-
ture and the external form of the bone are related
to its function and change when its function chang-
es (Wolff 1986). In our case, a pseudoarthrosis was
created so well, that it had an apparently normal
gait free of lameness. Possible adequate post-trau-
matic movement of the limb was the reason for
the satisfactory outcome of the dog. Indeed, the
pain threshold is different in each animal (Wiese &
Yaksh 2015), and it is seen in daily practice in vari-
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€€ao@aAilel LKavoTioLNTLKA AELTOoUpyia TOu Loxlou
Kat KaAr Tolotnta {wng, akoun Kat o€ {wa epyaci-
ag. Mvetat 6Ao Kat Tio cuyvr N avaykn cudntnong
HETAEV XELPOUPYWV KTNVLATPWY KAl LELOKTNTWV WG
TPOG TNV TPOYVWON TNG HN XELPOUPYLKAG QVTLHE-
TWTILONG OAOU TOU (PACHATOG TwV 0pPBOTIALSIKWY
TpoPANuatwy Kuplwg AOYyW OLKOVOULKWY SUCKO-
AMwv Twv teAeutaiwv. Evw n ouvtnpntiki avtipe-
Twriton &ev elvat L8avikr) o€ TIOANEC TIEPUITTWOELG,
oupTieEpAapBavopevou tou eEapBprjuatog tou
Loxlou, to Baoko epwtnua sivat av o acbevrig Ba
€XEL KOAUTEPN TIOLOTNTA {WNG PE TN CLUVTINPNTLKA
QVTLPETWTILON. ATIALTELTAL ETIAVATIPOCSLOPLOPOG
TWV KATEVBLVTAPLWY YPAPHWY TNG KN XELPOUPYL-
KNG SLaxelplong evog TpauPAtLopoU yLa LELOKTHTES
ME OLKOVOULKOUG TIEPLOPLOPOUG, YLa KatagpUyla Kat
opadeg Staowonc. O kKaBopLopdC TWV Bactkwy ap-
XWV yld TN ouvTnpnTKn Slaxelplon Twv opborat-
SkwV TPoBANUATWY o€ €vav TIANBUCHO TIou Sev
EXEL PEAETNOEL €MAPKWE TIAPOUCLALEL TIPOYAVWG
NOLKEG KAl KALVIKEC TIPOKANOELG, AANG AUTEG Sev Ba
mpénel va elvat avutépBAnteg (Dyce 2016).
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ous painful situations, such as fractures, luxations,
etc. It seems that in our dog it was high due to its
stoic character. The pain scale that was used, was
Helsinki Chronic Pain Index (Hielm-Bjorkman et al.
2009) and the score was five. Under seven there is
no chronic pain.

Conclusively, although it is well known that surgi-
cal intervention is required for the management of
canine coxofemoral luxation, in cases with no treat-
ment, pseudoarthrosis may occur that ensure sat-
isfactory femoral head function and good quality of
life, even in working animals. It has been increas-
ingly usual for veterinary surgeons to be asked to
discuss the prognosis with non-surgical manage-
ment of the full spectrum of orthopedic problems,
driven primarily by the financial concerns of the
owners. Whilst conservative management is not
ideal in many cases, including coxofemoral luxa-
tion, the key question is whether the patient will
have a better quality of life with non-surgical man-
agement. The need to redefine nonsurgical trauma
management guidelines for owners with financial
restrictions and for shelters and rescue groups is
required. Defining baseline data for non-surgical
management of orthopedic problems in an un-
der-reported population obviously presents ethical
and clinical challenges, but these should not be in-
surmountable (Dyce 2016).
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Spinal walking in dogs and cats

Groutidou A. DVM, Small Animal Clinic, Faculty of Veterinary Medicine, A.U.T.H., Thessaloniki | Nikandrou M. E. DVM, Small Animal Clinic, Faculty
of Veterinary Medicine, A.U.T.H., Thessaloniki | Sarpekidou E. DVM, PhD candidate, Small Animal Clinic, Faculty of Veterinary Medicine, A.U.T.H.,

Thessaloniki | Kazakos G. DVM, PhD, Small Animal Clinic, Faculty of Veterinary Medicine, A.U.T.H., Thessaloniki

MepiAngn

H vwtiaia Basdion (NB) eivat n avamtuén akolot-
ag KLNTIKOTNTAG 0 OKUAOUG KAl YATEG, oL ottoloL
ETMElTa amd ofela KAKwon otnv BwpakooUiKN
(©0) xwpa mapéuelvay aparmAnytkol kat xwplig ev
Tw BabeL aioBnon tou aAyoug ota omtiabla akpa. H
NB elval KAWVIKA onPavTLki a@ol gUVOEL TLG EVAA-
AOKTLKEG ETUAOYEG EKTOG TNG guBavaociag ota {wa
autd.

YKoTtdG TOU Ttapovtog dpBpou gival n mapouaoi-
Q0N TWV XApPAKTNPLOTIKWY TOU {WOoU Kal TWV €U-
PNHATWY TNG KALVLKNG KAl VEUPOAOYLKNAG eEETaong
TIou €lval cupPBatd pe auvgnpéveg mBavotnteg ava-
mrtuéng NB, aAAd Kal Ta PETpa TIou PTopel va AdBeL
0 KTNVlaTpog KaL 0 KNSePOVAG Tou {Wou Pe OKOTIO
TNV enitevén Ing.

datvetal wg eAaplTtepa, veapotepa {wa, HE
auénuévo tovo omoBiwv akpwv elvat Lo Tibavo
va avartuéouv NB. Av kat n NB Ttpokuttel au-
Topata, N Loaywyn tou {wou o€ éva Tpdypappa
(PUOLKNG TIOKATACTAONG PTIOPEL VA TIPOETOLPACEL
€Va LOXUPO HUOOKEAETIKO cUOTNUA TIoU va PTtopel
va utootnpi&el tnv mbavr| emepxopevn avarmtuén
™G NB. Mapadoolakeg TeEXVLIKEG elval TO TTaBNTLKO
€VPOG Kivnong, n KwnoloBeparmela kat n paia&n
TWV HUWV KAl 0 GUVSUACHO Pe NAEKTPOSLEYEPDN
HTIOpOoUV Va WPENCGOUV OTO PEYLOTO TO {WoO.

Ttnv BLBALoypagia avapépovtal TTocooTA ETILTU-
xlag otnv emitevén NB 10-59% otoug oKUAOUG ME
TO SLapeco xpdvo va TIoKIAEL aTto 75 PEPEG PEXPL
28 pnveg. MeyaAUtepa toocootd emttuyiag kat pi-
Kpdtepol SLapeaol xpdvol apatnprinkav os {wa
ta otota utoPARBNKav o€ YuolkoBepareia. TLg

Abstract

Spinal walking (SW) is the acquisition of involun-
tary motor function, in dogs and cats, left paraple-
gic and without deep pain perception (DPP) in the
hind legs, following an acute spinal cord injury con-
cerning the thoracolumbar region. SW is clinically
important since it improves the odds of options be-
sides euthanasia in these animals.

This article aims to offer a general view of the
animal signalment and the clinical and neurolog-
ical examination findings that hint at increased
probabilities of developing SW, as well as what ac-
tions the owner and the veterinarian could take to
achieve it.

Studies show that younger and more lightweight
animals with increased muscle spasticity are more
likely to develop SW. Even though recovery of the
motor function occurs spontaneously, the intro-
duction of the animal in a physical rehabilitation
program can help to develop a strong musculo-
skeletal system that can support the acquisition of
SW. Multimodal approaches including traditional
techniques, such as passive range of motion, kine-
siotherapy and massage, as well as contemporary
ones, such as epidural stimulation, prove most use-
ful.

Success rates in developing SW in dogs are, ac-
cording to the present bibliography, 10-59% with
the median time needed for its acquisition vary-
ing between 75 days to 28 months. Higher success
rates and lower median time are observed in an-
imals that followed a physical rehabilitation pro-
gram. In cats, the success rate ranges from 0 to
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YATEG, TO TTOOOOTO AUTO Kupalvetal amo 0-45%, pe
o YNAOTEPO TTIOCOOTO VA AVTLOTOLXEL OTLG YATEG
oL oTtoleg UTIORANBNKav o€ YuolkoBepameia Kat o
HECOG OPOG TOU PECOSLACTHHATOC EPPAVLONG VW-
Tlalag BASLONG OTLG HEAETEG QUTEG Elval 47 PEPEG.
‘Eva {wo to omolo €xeL uttooTel 0&ela KAKWON TOU
vwTLalou JUgAoU, TTapamAnyila Kat amwAELd TG eV
Tw BdabeL aloBnong tou GAyoug Sev TIPETEL VA Ka-
tadikdletat. H NB pmopel umd mpoUmnobéoelg kat
HE TNV BonBeLa evog amopaclopevou KNdepova va
mapdoyel PLa arodektr) otdtnta {wrg oto {wo.

45%, and again higher percentages are observed
with the introduction of physical rehabilitation. The
median time observed in cats is 47 days.

Consequently, an animal suffering an acute
thoracolumbar lesion, which is paraplegic and
without DPP should not be condemned. SW could,
under certain conditions and with the help of a
determined owner, provide the animal with an ac-
ceptable quality of life.

NéEeLg eupetnplou: Kakwoelg Bwpakoouikng polpag vwtialou puehoy, apamAnyla, @uolkoBepareia,

YEVWNATOPAG KEVTPLKWYV TIPOTUTIWV TNG Kivnong

MeSH keywords: thoracolumbar spinal cord segments lesion, paraplegia, physiotherapy, central pattern

generators

Etcaywyn

OL ofeleq KAKWOEeLG NG Bwpakoo@uikig (60)
polpag tou vwtiaiou pughol (NM) eivat cuyveg
ota {Wa CUVTPOPLAG, KAl OL CUVETIELEG TOUG TIOA-
AéC popég pmopel va eival coBapég (Granger &
Carwardine 2014). Ev&éxetal va ipokAnBouv armd
TpoBoAr pecoomovSUALou Siokou (MMA), katay-
pa/umeEapbpnua omovSUAwyY, Tpavua amod &évo
owpa fj M\ attia ocuptieong kat OAdong tou NM
(Olby & Jeffery 2012). H emhoyr tng eubavaociag
w¢ Slaxelplon elval ouyxvr) o€ t€tola TepLoTATL-
K4, kabwg og amouctia tng ev Tw PabBeL aiobnong
Tou dAyoug (EBAA) n mipdyvwon Bewpeitatl Suope-
Vg (Olby et al. 2020). Opwg, cUPPWVA Pe PENETEG
(Gallucci et al. 2017, Lewis et al. 2020) pmopel va
avarttuyBel vwtiala Basion (NB), éva eidog avta-
VAKAQOTIKOU Badlopatog TIou amacyoAel tnv ma-
pouoa avaockomnaon.

H NB eilvat n avamtugén akololag KLvnTkOTNTaAg
TWV OTILOBIWV AKpWV 0 OKUAOUG KaL YATEC TTOU TIa-
pépewvay tapamnAnywkol kat xwplg EBAA emeLta anod
ofela kdkwon otnv ©0 poipa tou NM (Gallucci et
al. 2017). Mo ouykekpLuéva, elval éva €iSog avta-
VakAQoTikoU Badlopatog ou avamntioostat xapn
o€ TIEPLTTAOKEG SUVAHLKEG OAANAETILE pACELG PHETAEV
TOU YEWNTOPA KEVIPLKWY Ttpotunwy (MKM) tng Ki-
vNong twv otodiwv akpwv (pelvic limb locomotor
central pattern generator, CPG) kat tng tSLoSeKTL-
KNG avatpowodotnong amo ta Akpa, Otav €xel
aTWAECBEL 0 AVWTEPOG EAEYXOG TOU EYKEPAAOU ETTL
tou NM Adyw KAakwaong tou teheutaiou (Gallucci
et al. 2017). Avdktnon kamolou Babpuol KWNTLKNG
5paotnpLOTNTAG ETIELTA ATIO KAKWOT TOoU NM €KTOG

Introduction

Acute injuries to the thoracolumbar spinal cord
(SC) are common in companion animals, and their
consequences can often be severe (Granger & Car-
wardine 2014). They may be caused by interverte-
bral disc prolapse, vertebral fracture/dislocation,
foreign body trauma or other causes of spinal cord
compression and contusion (Olby & Jeffery 2012).
Euthanasia is common as a management choice in
such cases, as particularly in the absence of deep
pain perception (DPP), the prognosis is considered
unfavourable (Olby et al. 2020). However, studies
(Gallucci et al. 2017, Lewis et al. 2020) suggest that
spinal walking (SW) can develop, a type of reflex
gait which is the focus of this review.

Spinal walking (SW) is the acquisition of invol-
untary motor function, in dogs and cats, left par-
aplegic and without deep pain perception (DPP) in
the hind legs, following an acute spinal cord injury
concerning the thoracolumbar spine (Gallucci et
al. 2017). More specifically, it is a type of gait re-
flex that develops thanks to complex dynamic in-
teractions between the central pattern generator
(CPG) of hindlimb motion (pelvic limb locomotor
central pattern generator, CPG) and proprioceptive
feedback from the limbs, when higher brain con-
trol over the SC has been lost due to injury to the
latter (Gallucci et al. 2017). Motor activity recovery
of some degree, following a SC injury has been ob-
served in other animal species besides dogs and
cats, such as monkeys, rats, coneys, opossums, pi-
geons and frogs (Rossignol et al. 1996).

This article will focus on cases with an injury in
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» Bivteo 1. MNapamAnywkr ydta katd tn St-
ApKeLa QUOLKOBEpamelag o KUALOPEVO SLa-
Spopo Tou avémtuée vwtiata Basion.

»Video 1. Paraplegic cat during physio-
therapy on an escalator that developed spinal
walking.

_‘

» Bivteo 2. Ostikd to maboloyikd avtava-
KAQOTLKO TNG UTIEPEKTAONG TOU ETEPOTIAEUPOU
omtioBlou dkpou (cross extensor reflex) kata
TNV €KTEAEON TOU QVTAVAKAACTIKOU TNG KA-
¥ng.

» Video 2. Positive cross extensor reflex dur-
ing the testing of the hindlimb flexion reflex.

Spinal walking in dogs and cats

» Bivteo 3. MapamAnywn ydta pe autd-
patn kivnon Bnpatiopol xwplg umootrptén
Bapoug.

» Video 3. Paraplegic cat during spontane-
ous stepping without weight support.

a6 Tov oKUAO Kal TNV yata, €xeL tapatnpnBel kat
o€ AA\a 16N {wwv OTIWG Paipouseg, apoupaloug,
KOVikAoUg, omtdoouy, TEPLOTEPLA KAl BATpayoug
(Rossignol et al. 1996).

To mapdv apBpo, Ba emikevtpwbel ota mepLota-
TWKA PE KAKwon tng ©0 poipag tou NM Ttou €xouv
aTWAEoEL TNV EBAA. ZKOTIOG TNG TTapoUoag HEAETNG
elvaL n EpLypa®r] Tou pawvopévou tng NB, Ta KAL-
VIKA TNG XAPAKTNPLOTLIKA KAl N KALWLKA TN onpa-
ola.

H NB xapaktnpiletat KAiKa amd EMeln cuvto-
VLOPOU TwV oTiloBilwv AKpwV w¢ TIpog Ta ipdacbia,
SuokoAla Twv omobiwv dkpwv Katd tnv aAlayn
KateuBuvong Tou owpatog, SuokoAla otnv kivn-
On TPOG TA ToW, KABWE KAl armd CUXVEG TITWOELG,.
Ol TITWOELG AUTEG TTapaTnpouvVTal KUplwg Katd TLg
OTPOWEG KAl ouvrBwG TIPOG TNV pila TTAELPd, av Kat
Kamola {wa €xouv tnv tAon va mpoomabolv va
amoWUyouV TNV TTWon Aoyw Tng auénuévng oma-
OTLKOTNTAG TOU OUOTOLXOU (AKPOU. Y€ OPLOMEVEG
TIEPLTTTWOELG, Ta {wa PTopel va elvat avikava va
TIPAYHATOTIOL)COUV Kivnon amo poéva toug, OPWG
TO ETILTUYXAVOUV av TIPOoKANBel epeBLOpOG TG Tie-
PLVEIKAG XWwpag pe VUEN tng epLoxng (Lovely et al.
1986, Rossignol et al. 1999). MapoAa autd, apKeTa
{wa €xouv TNV LKavATNTaA Va TIEEPTIATOUV YL TOUAG-
xtotov 10 Brpata, xwplc Borbela kat xwplig mrtw-
o€lG. Kata tn Sudpkela tng Badiong, pmopel va ma-
patnpnBouv Sldyopa eLén kivnong Twv omobiwv
Akpwv. AnAadn, kamota {wa Adyw TNG OTIAOTLKOTN-

the thoracolumbar segment of the SC, that have
lost DPP. The purpose of this study is to describe
the phenomenon of SW, its clinical features and
clinical significance.

SW is clinically characterised by a lack of coordi-
nation of the hindlimbs in relation to the forelimbs,
difficulty of the hindlimbs during the altering of
the body direction, difficulty in moving backwards,
and frequent falls. These falls mainly occur during
turns and usually to one side, although some an-
imals tend to try to avoid falling due to increased
spasticity of the homolateral limb. In some cases,
animals may be unable to perform locomotion
on their own, but they do so if stimulation of the
perineal region is induced by pinching of the area
(Lovely et al. 1986, Rossignol et al. 1999). Neverthe-
less, several animals are able to walk for at least
10 steps unaided and without falling. During walk-
ing, several types of hindlimb movements can be
observed. Specifically, some animals exhibit hyper-
metria due to spasticity of the flexor muscles, while
in other animals, gait and support on the dorsal
surface of the fingers (knuckling) of the hindlimbs
is observed on the ground. Also, animals with SW
usually rest their weight mainly on the forelimbs
when attempting to come to an upright position.
In addition, reflex disturbances are often observed
a few days after the acute injury, taking for exam-
ple the pathological reflex of hyperextension of the
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TAG TWV KAPTITAPWY HUWV ehpavifouv utieppeTpla,
evw o€ AAa {wa tapatnpeitat Badlon kat otrApLEn
otn paytaia empdvela twv SaktUAwv (knuckling)
Twv omoBiwv akpwv oto €8ayog. Eniong, (wa pe
NB cuvrBwg Katd tnv poomadeld Toug va épBouv
oe 0pBLa Béon otnpifouv to BAPOG TOUG KUPLWG
oto Tpdobla akpa. ETUpoobeta, PEPLKEG PEPEC
META TNV o&ela kAkwaon ouyvd Tapatnpouvtat St-
ATAPAXEG TWV AVTAVAKAQOTIKWY, OTIWG yLa Tapd-
Selypa to aboAoyLlkd avTavakAQoTIKO TG UTIEPE-
KTAONG TOU ETEPOTIAEUPOU OTILOBLOU GKPOU KATdA
TNV €KTEAEON TOU AVTAVAKAACTLKOU TNG KApYNG
(cross extensor reflex) (Lewis et al. 2020) (» Bivteo
1) (» Bivteo 2) (» Bivteo 3).

KAwviKn elkova

ApXLKE, Katd Tnv TPOoKOPLON TwV {WWV aUTWV
otnNV KAWLKA (Kal Tpv @uotkd avarmrtuyBel n NB)
mapatnpeitat mapdAuon Twv oToBlwv AKpwv
Kat anwAeta tng EBAA ota SUo omicBla akpa
(Fitzmaurice 2010, Gallucci et al. 2017).

Katd tn Sldpkela NG VEUPOAOYLKNG e&Etaong
€vOG {wou Tou €xel avamtugel NB apyikd 6a ma-
patnpnBel n pn @uaoLoloyikr Badion pe atagia kat
Tapandpecn, OTWG avapePBNKe avwtépw. AKo-
AoUBw¢ Ttapatnpeltatl Statapayr] TG LSLOSEKTIKNG
atoBntikdtnTag n omola pmopel va ekSNAWOeL pe
SLaPopoug TPOTIOUG OTIWG KABUOTEPNUEVN avTa-
TokpLon otn SoKLpr petakivnong oto éva dkpo
Kat pn avtandkplon otn SOKLUr UTIEPEKTACNG Kal
omloBodpopLong oto omiobla dkpa. A§ileL va ava-
PepBel WG N SOKLPM TNG EMavagopdg Tou dkpou
pTopel va givat puotoAoytkn. ‘0co apopd ta vw-
Tlala avtavakAaoTkg, lval cuvnbwg avénpuéva,
OTIWG Kal au&npeévn elval ocuxva n oTACTIKOTNTA
TWV EKTELVOVTWVY KAl KAPTITAPpWY puwv. Emiong
TIapATNPOUVTAL TAUTOXPOVA AVTAVOKAAOTLKEG KL-
VINOELG TWV HUWV TIOU QVTLOTOLYOUV O€ VEUPOTOHLA
tou NM omobiwg g B€ong Kakwong tou (mass
reflex): akoUoLoL OTTAoHOl TWV KAUTITAPWY HUWV
Twv omobiwv dkpwv, avTavakAaoTikr avopbwon
NG oupdag, KEvwan Tng oupodoxou KUOTNG 1 TOU
KOAOU KaTA TNV aTttikn ) GAAN atodntikr Stéyepon
(Ttx. doknon Tieong yLa kévwaon tng oupoSoxouU KU-
otng) (Lewis et al. 2020).

Mpémel va onpelwBel Twg TIOAU cuxva Katd tnv
VEUPOAOYLKN €E€TaoN, TO BETIKO AVTAVAKAAOTLKO
™G kapyng AapBavetal Aavbacopéva wg EBAA, emo-
MEVWwG elval amapaltnto va Slaywplotouv autd ta
800 pawvopeva. H umapén Betikol avtavakAaott-
KoU TNG KAuPng, 8ev UTTOSELKVUEL OTL eva (WO EXEL
EBAA (Fitzmaurice 2010) (» Bivteo 4). H amAn kau-
PN Tou akpou elvat amodeLgn oTL oL KATw KvnTLkol
VEUPWVEG Elval ABLKTOL, YEyovd( TIOU ETILTPETIEL TNV

=}

» Bivteo 4. Ostkd avravakha-
OTIKO Kapng ormioBlou dkpou ot
TIAPATANYLKO OKUAO XWpLG eV Tw
BdbeL atoBnTikoTNTA.

» Video 4. Positive hindlimb flex-
ion reflex in a paraplegic dog with-
out deep pain perception.

» Bivteo 5. EAeyxog v tw BaBeL
atobnukétntag omioBlou dkpou
O€ TIOPATANYLKO OKUAO. AOKLUA
apvnTLKn.

»Video 5. Deep hindlimb pain
perception testing in a paraplegic
dog. Test negative.

unilateral hind limb during the implementation of
the withdrawal reflex (cross extensor reflex) (Lewis
et al. 2020) (» Video 1) (» Video 2) (» Video 3).

Clinical presentation

Initially, upon presentation of these animals to the
clinic (and of course, before SW develops), there is
paralysis of the hindlimbs and loss of DPP in both
hindlimbs (Fitzmaurice 2010, Gallucci et al. 2017).

During the neurological examination of an ani-
mal that has developed SW, abnormal gait with
ataxia and paraparesis will initially be observed, as
mentioned above. Subsequently, there is a distur-
bance of proprioceptive sensation which may man-
ifest in various ways such as delayed response to
the hopping test and non-response to the exten-
sor postural thrust test of the hindlimbs. It should
be noted that the paw replacement test may be
normal. Spinal reflexes are usually increased, and
spasticity of extensor and flexor muscles is often
also increased. Reflex movements of the muscles
corresponding to neuromeres of the SC that are
posterior to the area of injury (mass reflex) are also
observed at the same time: involuntary spasms of
the flexor muscles of the hindlimbs, reflex tail rais-
ing, bladder or colonic emptying during tactile or
other sensory stimulation (e.g., applying pressure
to empty the bladder) (Lewis et al. 2020).
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AeLtoupyla Tou avtavakAaoTtikou, xwplig va Sivetal
OpwC¢ TANpowopia yla tnv EBAA, n omola mtpoUTo-
BéteL emKovwvia PE TA AVWTEPA KEVTPA EAEYXOU
Kat dpa Sev eyyudtat amd TNV akepaldtnTa Povo
TWV KATW KWNTKWY veupwvwv (KKN) (Fitzmaurice
2010, De Lahunta et al. 2021). H EBAA eAéyxetal pe
TNV doknon enwduvou gpebiopatog 6Twg n vUEN
€VOG PECOSAKTUALOU Slaotrpatog i plag @daAay-
yag pe awgootatiky AaBida (Garosi 2004) (»Bi-
vTeo 5). H Sokiprn Bewpeital Betikr 6tav to {wo
EKPPALEL OUVELSNTN - CUUTIEPLYOPLKN avtidpa-
on, dnNAadr otpown KEPAANG TPOG To £peBLopQ,
TpooTdbela Saykwpatog f Kpavyn (Garosi 2004)
(» Bivteo 6). Elval onuavtikd va ghéyxovtal T000
Ta €0Ww 000 KAl Ta €§W SAXTUAA OAWVY TWV AKPWYV,
KaBw¢ avaAoywe Twv eupnudtwy propolyv va e&a-
XBouv TAnpowopieg yLa tnv evtormion tng BAABNG
(Afior 2004). ETiTIAéoV €AEyXETAL KAl N ALOBNTLKO-
TTNta otnv Baon tng oupdg, £ToL Wote va RBeRatwel
Kavelg Twg éva (wo Sev €xeL EBAA. H ouveldntn
avtiépaon tou {Wwou Og OTIOLOSATIOTE Ao Td TIa-
panavw epebiopata ocuvenmdyetal tnv mapoucia
EBAA (Olby et al. 2020). Emopévwg, n emiBeBaiwon
otTL éva {wo €xeL NB kat 6L ata&ia/ mdpeon AAANG
attioAoyliag, elvat n amouctia tng EBAA.

NaBowucloloyia

MapOAO TIOU WG YVWOTOV TO KEVIPLKO VEUPLKO oU-
OTNHA EXEL PLKPI QVAYEVVNTLKNA LKAVOTNTA, EPPAVL-
{eL eVTUTIWOLOKN TIAAOTIKOTNTA (Lewis et al. 2020).
MAaoTIKOTNTA AéyeTal N avadlopyavwon twv St-
QOWBEVTWY VEUPWVWVY CE AELTOUPYLKO KUKAWHA
Tou pTopel va ouveyioel va cupBatvel akopa Kat
€BS0OUASEG N Prveg petd TNV Kakwon (Jeffery &
Blakemore 1999). MeAéteg cuvnyopouv OTL N avd-
Ktnon tng Basdiong pmopel va mpokUPEL péow Si-
aSKaoLWV OTIWG: d. avayevwvnon twv veupa&ovwy
oTo onuelo Tpaupatiopoy, B. emavagopd Tng Ast-
TOUPYLOG QVETIAPWY VEUPAEOVWY AVW KLVNTLKWY
veupwvwv (AKN) Tou Staoyifouv to onpelo tpau-
HATLOWOU, Y. TILO QUTOVOHOG POAOG TOU YEVVHTOPA
KEVIPLKWVY TipotuUmwy (CPGs), &. petaBoAég otnv
SleyepolpoTNTA TWV SLAPECWY VEUPWVWVY Katl KKN
omoBlwg tou onuelou BAARNG, €. evepyottolnon
«OLWTINAWV» cuvadewy, ot. aAayng g «Baputn-
Tag» (A Suvaplkig) kamowwv cuvagewv, I. petao-
Aég otnv avtiAnyn atedntikwv epeblopdtwy ota
enineda tou NM omiebiwg tng BAARNG (Lewis et al.
2020, De Lahunta et al. 2021).

Mepaltepw enegrynon anatteltat 6cov agopd ta
CPGs. Katapydg, ta CPGs elval QUTOTEAN VEUPWVL-
KA KUKAWHATA TIou Ttapdyouv emavaiapBavopeva
HOT{Ba KWWNTLKAG CUPTIEPLYOPAG aveEapTTWG at-
o0ntkng Stéyepong i avatpopoddtnong (Bucher

Spinal walking in dogs and cats
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» Bivteo 6. Ostikd avtavakhaotkd kapudng omioBlou dkpou kat apvn-
TLKOG EAEYXOG €V TW BABEL atoBnTikdTNTag OTO (510 AKPO, OE TIAPATIANYLKO
OKUAO. OETIKOG EAEYXOG €V T PABEL ALOBNTIKOTNTAG OTO PUCLOAOYLKO TIPO-
66Lo dkpo.

» Video 6. Positive hindlimb flexion reflex and negative deep pain percep-
tion control in the same limb in a paraplegic dog. Positive deep pain percep-
tion test in the normal forelimb.

It should be noted that very often during neu-
rological examination, the positive flexion reflex
is mistakenly taken as DPP, so it is necessary to
separate these two entities. The presence of a pos-
itive flexion reflex does not indicate that an animal
has DPP (Fitzmaurice 2010) (»Video 4). Simple
flexion of the limb is evidence that the lower mo-
tor neurons are intact, which allows the reflex to
function without providing information about DPP,
which requires communication with higher control
centers and thus is not guaranteed by the integrity
of the lower motor neurons (LMNSs) alone (Fitzmau-
rice 2010, De Lahunta et al. 2021). DPP is examined
by applying a painful stimulus such as the pinch-
ing of an interdigital fold or a phalanx with hemo-
static forceps (Garosi 2004) (» Video 5). The test is
considered positive when the animal expresses a
conscious - behavioural response, i.e., head turn-
ing towards the stimulus, attempting to bite or
screaming (Garosi 2004) (» Video 6). It is impor-
tant to test both the inner and outer fingers of all
limbs, as depending on the findings, information
about the location of the lesion can be extracted
(Afior 2004). In addition, to ensure that an animal
does not have DPP, sensation at the base of the tail
should also be tested. The conscious response of
the animal to any of the above stimuli implies the
presence of DPP (Olby et al. 2020). Therefore, the
confirmation that an animal has SW and not ataxia/
paresis of other etiology is the absence of DPP.
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2009). Ta KUKAWHATA QUTA UTIAPXOUV €KTOG TwV
aMuwv kat otov NM kat cUpBAaNouv otnv Snut-
oupyla kivnong amé ta omicbia dkpa (Lewis et al.
2020). Ta CPGs BewpnTkA eKTElVOVTAL KATA PRKOG
O0AoU Tou NM, aA\a kuplwg €xouv peretnBel auta
Tou Bplokovtal otnv 0oQUIKNA Polpa TOU Kat ago-
polv ota omicBla dkpa (Lewis et al. 2020). ‘Exouv
TNV LkaVOTNTa va Snuloupyouv €va Bactkd potiBo
Bdadiong, kabwg kat va cuvtovifouv to Se&l pe To
apLotePO aKkpo (Lewis et al. 2020). H kivnon autn
pTopel va SnutoupynBel avegdptnta amd tnv ermt-
KOLVWVLA PE TOV EYKEPAAO KAL ETILTUYXAVETAL HECW
NG ouvepyaoiag SLAPECWY VEUPWVWY (VEUPWVEG
oL otolotL petadisouv epebiopata peTagy AAAwY
VELUPWVWV) Kat KKN oL oTto{oL VEUPWVOULV TOUG OKe-
AeTIkoUG pUeg (Lewis et al. 2020). Evw o€ puoLlolo-
yKd wa ta CPGs UTIOKELVTAL GTOV EAEYXO TOU EYKE-
@Aalou yla tnv €vapén g SpactnploTnTAg TOUg,
o€ (Wa Pe KakWwoeLg tng ©0 poipag exeL amodelyBet
TIWG ATIOKTOUV PEYOAUTEPN autovouia, cUpPBAaiAo-
vtag otn NB (Lewis et al. 2020). ZUPTIEPACPATLKG, N
evepyotoinon twv CPGs, alvetat va utoBonba-
Tal amod tnv Asttoupyla Twv SLAPECWY VEUPWVWVY
tou NM, amo tig petaBoAég otnv Sleyepolpdtnta
TWV KWNTIKWV VEUPWVWY Kal amo tnv petafo-
A otnv avtiAndn twv aodntikwy epebLlopdtwy
(Lewis et al. 2020).

H EBAA glval o TiLO ONPAVTLKOG €UPECOG TIPO-
YVWOTLKOG SelKTNG TNG QvAKINnong e€kouolag Tie-
PLITATNTIKOTNTAG O€ TEPLTTTWON KAKwaong tou NM
kKaBwg o€ amoucia Tng ot TIBavOTNTEG yLa TIARPN
avaktnon ekovolag kivnong elvat eEalpetika pet-
wpéveg (Olby et al. 2004). Ma va yivel katavontn
n €€rynon autol ToU YALVOHEVOU, TIPETIEL TIPWTA
va avapepBel Twg oL peydAou peyEBoug ePPUENES
VEUPLKEG (veg TIou oxnpatifouv ta Sgpdrtia Tou
OUMHETEXOLV OTn PBadilon, €lval mo evaiobnteg
OTNV KAKWON CUYKPLTIKA PE TLG PLKPOU peyEBoUG
apUENEG VeUPLKEG (veg (Sharp & Wheeler 2005).
Omdte 6tav n PAAPN aopd péxpL Kal TLG avOeKTL-
KEG QUUEAEG (VEG, yeEYOVOC TIOU YIVETAL QVTIANTITO
amo tnv éMNewPn EBAA, Bewpeital wg n veupo-
Aoyikn BAARN sivat oAl Baptd (Sharp & Wheeler
2005). EmumA€ov, oL veupAEOVEG TWV VEUPWVWVY TIOU
elvat uttevBuvol yla tnv EBAA mopelovtat otnv
EO0WTEPLKN EMLPAVELa TNG TTIAAyLaG S€0pNG TG Agu-
kNG ouolag tou NM, 8nhadn ota evédtepa onpeia
Tou, oxnuatifovtag to vwtiatoBalaptkd Sepdtio
(Schatzberg et al. 2012). Apa, og Tiepintwon Baptdg
BAGBNG aUTWV TwV VEUPAEOVWY, CNUALVEL TIWG OU-
VUTIApXEL Kal Bapld BAAPRN OTOUG VEUPWVEG TWV
TEPLPEPLKOTEPWY Sepatiwv (TTou elval eppvelot)
Kat elvat utteBuvol yla tnv Bdadion (Schatzberg et
al. 2012). Q¢ ek ToUToU, o€ Tétola {wa oL Tibavotn-
TEG yLa avaktnon tng EBAA kat tng Basdiong eival

Pathophysiology

Although the central nervous system is known to
have little regenerative capacity, it displays im-
pressive plasticity (Lewis et al. 2020). Plasticity is
the reorganization of surviving neurons into a
functional circuit that can continue to occur even
weeks or months after injury (Jeffery & Blakemore
1999). Studies suggest that recovery of gait can oc-
cur through processes such as: a. Regeneration of
neuro-axons at the site of injury, b. Restoration of
function of intact neuro-axons of upper motor neu-
rons (UMNSs) crossing the site of injury, c. more au-
tonomous role of central pattern generator (CPGs);
d. changes in excitability of interneurons and LMNs
posterior to the injury site; e. activation of «silent»
synapses; f. changes in the «gravity» (or dynamics)
of some synapses; g. changes in the perception of
sensory stimuli at the levels of the SC posterior to
the lesion (Lewis et al. 2020, De Lahunta et al. 2021).
Further explanation regarding CPGs is needed.
Firstly, CPGs are self-contained neural circuits that
produce repetitive patterns of motor behaviour in-
dependent of sensory stimulation or feedback (Bu-
cher 2009). These circuits are also present in the
SC and contribute to the generation of movement
from the hindlimbs (Lewis et al. 2020). CPGs theo-
retically extend along the entire SC, but those lo-
cated in the lumbar spine, involving the hindlimbs,
have been studied primarily (Lewis et al. 2020). They
have the ability to establish a basic walking pattern,
as well as coordinate the right and left limbs (Lewis
et al. 2020). This movement can be generated inde-
pendently of brain communication and is achieved
through the cooperation of interneurons (neurons
that transmit impulses between other neurons)
and LMNs that innervate skeletal muscles (Lewis et
al. 2020). While in normal animals CPGs are sub-
ject to brain control to initiate their activity, they
have been shown to gain greater autonomy, con-
tributing to SW (Lewis et al. 2020) in animals with
thoracolumbar injury. In conclusion, the activation
of CPGs, appears to be assisted by the function of
interstitial neurons in the SC, by changes in the ex-
citability of motor neurons and alterations in the
perception of sensory stimuli (Lewis et al. 2020).
DPP is the most important indirect predictor of
recovery of voluntary ambulation in case of SC in-
jury as in its absence the chances of full recovery of
voluntary movement are extremely reduced (Olby
et al. 2004). To understand the explanation of this
phenomenon, it must first be mentioned that the
large-sized myelinated nerve fibres that form the
bundles that are involved in gait are more sensitive
to injury compared to small-sized unmyelinated
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Aydtepeg (Schatzberg et al. 2012).

A&ileL va avaypepbel 6tL o okUAoug pe MMA TU-
mou I katd Hansen kat emakdAoudn amwAgla g
EBAA, émelta amod emépPacn amoouptieong, ava-
ktBnke n EBAA kat n wkavédtnta Basdiong oe to-
00016 58% (Olby et al. 2003). AvtiBeta, okUAOL pe
MMA tumou I katd Hansen, xwplg anwAela EBAA,
EMeLTa amo enepBaon elyav mooootd emttuyiag 72-
100% (Kerwin et al. 2012).

MpodLabEtTovteg TTaPAYOVTEG
avantuéng vwrtiaiag Basiong

MpéEmeL va avaepBel WG N TIAELOVOTNTA TWV KAL-
VLKWV TIANPOYOPLWV YLa TOUG OKUAOUG TIPOEPKETAL
amo mepLotatikd NMMA tumou I katd Hansen, kabwg
glvat n o ouyvr adnon tou NM og auto To &l-
50¢ (Granger & Carwardine 2014). Avtifetaq, n o
ouxvn atttoAoyla pUgAoTIABEeLaG OTLG YATEG lval N
tpaupatikn (Granger & Carwardine 2014). Emtiong,
OTLG ydteg uttapxel EMewpn BBAtoypapiag 6oov
apopd OToUG PUOLKA TIPOKAAOUPEVOUG TpaUPaTL-
opoUG, apou, ektdg and tnv €épeuva Twv Gallucci et
al (2021), oL tepLoodTepEG EpeuVeG elval TELpapatL-
ke (Gallucci et al. 2021).

1. XapaktneLotikd {wwv

Ye pla €peuva, TO CWPATIKO BAPOG TWV OKUAWV
Qalvetat va elvat onpaviko, Kabwg PLkpdTeEPOU
HEYEBOUC OKUAOL KOl OUYKEKPLUEVA KATW Twv 7,8
KI\WV, eppavifouv TepLOoOTEPEG TILBAVOTNTEG
avanrtuéng NB (Gallucci et al. 2017). Ewkaletal ot
lowg €lval TILo EUKOAO yLa TOUG PLKPOOWHOUG OKU-
Aoug va petagépouv mapandavw Bdapog ota Tpod-
06La dkpa, «amooptifovtag» £ToL Ta oTiiodLa, TiLo
aSVvapa akpa (Lewis et al. 2020). AvtiBetq, {owg
elvat Tio SUCKOAO yla toug PnAdTEPOUG OKUAOUG,
pe TLo uPNAS KEVTPO BAPOUG Va €XOUV KAAN LOOpP-
pottla, EPTIoSI{ovTAg TOUG va avakToouV LKavo-
ta Basdiong (Lewis et al. 2020). AkoAoVBwWG, HE
Bdon tnv £€peuva twv Gallucci et al (2017), paive-
Tal WG vedTEPOL OKUAOL, KATW Twv 60 pnvwy, €i-
val To mlavo va avamtugéouv NB, av Kat AAAEG
€peuveg €6eL&av Twg N nAkia elvat dveu onpactag
(Jeffery et al. 2016) fj Twg N veodtePn NAKia oxeti-
ZetaL poVo pe TNV Lo ypryopn avartuén NB (Olby
et al. 2003). Mpémetl va onuelwBel dPWC, WG otV
¢peuva twv Gallucci et al (2017), oL okUAoL autol
glyav umoPBAnBel oe puolkoBeparmeia, yeyovog to
oTtolo emnpedadel TNV €KPacn. IXETIKA HPE TLG YATEG,
pla Telpapatikn épeuva €8eLEE WG TTAPATIANYLKA
yatakla 2 BSopadwy glxav peyaAutepn mbavo-
tnta avantuéng NB amd mapamAnyikég ydateg 12
€BSopdadwv (Smith et al. 1982). TuykekpLpuéva, otnv

Spinal walking in dogs and cats

nerve fibres (Sharp & Wheeler 2005). So, when the
damage involves up to the resistant unmyelinated
fibers, which is perceived by the lack of DPP, it is
considered that the neurological damage is very
severe (Sharp & Wheeler 2005). Furthermore, the
neuro-axons of the neurons responsible for DPP
travel on the inner surface of the lateral white mat-
ter bundle of the SC, i.e., the innermost parts, form-
ing the spinothalamic bundle (Schatzberg et al.
2012). Therefore, in case of heavy damage to these
neuro-axons, it means that there is also heavy
damage to the neurons of the more peripheral
bundles (which are myelinated) and are responsi-
ble for walking (Schatzberg et al. 2012). Therefore,
in such animals the chances for DPP recovery and
gait are less likely (Schatzberg et al. 2012).

It is worth mentioning that in dogs with Hansen’s
type I intervertebral disc prolapse (IVDP) and sub-
sequent loss of DPP, DPP and walking ability was
recovered in 58% of dogs (Olby et al. 2003) after
decompression surgery. In contrast, dogs with
Hansen’s type I IVDP, without loss of DPP, success
rates were 72-100% port surgery (Kerwin et al.
2012).

Predisposing factors for spinal
walking development

It should be noted that the majority of clinical in-
formation on dogs comes from cases of Hansen’s
type I IVDP, as it is the most common pathological
condition of the SC in this species (Granger & Car-
wardine 2014). In contrast, the most common aeti-
ology of myelopathy in cats is traumatic (Granger
& Carwardine 2014). Also, in cats there is a lack of
literature regarding naturally induced injuries, as,
apart from the study by Gallucci et al (2021), most
studies are experimental (Gallucci et al. 2021).

1. Animals’ characteristics

In one study, the body weight of dogs appears to
be important, as smaller dogs, specifically under
7.8 kg, are more likely to develop SW (Gallucci et
al. 2017). It is speculated that it may be easier for
smaller dogs to transfer extra weight to the fore-
limbs, thus ‘offloading’ the hind, weaker limbs
(Lewis et al. 2020). Contrariwise, it may be more
difficult for taller dogs with a higher centre of grav-
ity to have good balance, preventing them from
regaining gait ability (Lewis et al. 2020). Subse-
quently, based on research by Gallucci et al. (2017),
it appears that younger dogs, under 60 months
old, are more likely to develop SW, although other
research has shown that age is irrelevant (Jeffery
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€V AOYW HEAETN OAa Ta yatdkia 2 eBSOPAswyY ave-
mtuéav NB, ave€aptritwg tou av utoBARBnKav 1
OxL og puokoBepareia (Smith et al. 1982). Avtt-
Betwg, poévo ol 3 amd TG 5 ydarteg 12 gBSopadwy
Tou UTTORANBNKav o€ YuoLkoBeparela avemtuéav
NB, evw 60g¢ Sev uTIORANBNKav Sev avemtuéav NB
(Smith et al. 1982).

2. KAwviIKn elkéva

H UTtapén Twv akdAoUBWY KALVLIKWY onpeiwy Katda
TNV TIPOOKOPLON EVEEXOUEVWG VA PTIOPEL va SwoeL
otolyela yLa tn mbavotnta avamtuéng NB. ApxLka,
olPPWVA PE TNV €peuva Twv Lewis & Olby (2017)
Slaitepn onpaocta @aivetal va €xel n avénpévn
SLAPKELA OTIACHOU TWV KAPTITAPWY HUWV TWV OTIL-
oBlwv Akpwy, KaBWE UTIApXEL BETIKN CUCYETLON
peTagV autng Kal Tng avamtuéng Kamolou eidoug
Bdadiong. Ot omaopol autol TpokARBnKav €melta
armo VUEN pe Kapltoa oto KATW PEPOG TOU TToSLoU
(Lewis & Olby 2017). MapoAa autd, To v AOyw TIEl-
papa Tpaypatomnolidnke oe {wa ta omola elyav
uttootel o&ela kakwon tou NM touAdyLotov 3 pn-
VEG TIPLV Kal PE 0TABEPT KALVLKN ELKOVA, CUVETIWG
elval Bavo n avfnuévn Sldpkela tou omacpoul
TWV KAUTITAPWY HUWV TWV 0TILoBlWwV AKpwv va pnv
pTopel va xpnotpotolnBel wg poyvwoTtikog Sel-
KTNng o€ o mpdopata mepLotatikd (Lewis & Olby
2017).

‘Ocov agopd oTLg YATeg, oUPPWVA PE TNV €PEL-
va twv Gallucci et al. (2021), n Uap&n tou mabo-
AOylkoU avTavakAQoTIKOU TNG UTIEPEKTACNG TOU
ETEPOTIAEUPOU OTILOBlOU GKPOU KATA TNV EKTEAEDN
TOU QVTAVaKAQoTkoU TG KAapyng (cross extensor
reflex) Katé tnv mpookopLon, Ppébnke va éxeL Oe-
TLK ouoxétion pe tnv avamtuén NB (Gallucci et al.
2021).

A&ileL va onuelwBel WG N avAaKTnon KWNTKAG
5pactnpLoTNTaG OToV OKUAO Tapatnpeltat Tio
OTIAVLA O€ TIEPLOTATIKA KAKWONG TNG OTIOVSUALKNAG
OTAANG TpaALPATLKAG attlodoyiag (Olby et al. 2003).
AUTO pTiopel va o@elletal oTo OTL OE TETOLEG TIEPL-
TITWOELG OLVABWC TIPOKAAOUVTAL TILO EKTETAPEVEG
Il TIOAMATIAEG KAKWOELG, KaBwG kat Statopr) tou NM
Il OTO OTL O€ TETOLEG TIEPUTTWOELG ETUAEYETAL TILO
ouxva n eubavaocia (Olby et al. 2003, Lewis et al.
2020). A&Lo avagopdg lval emiong to yeyovdg ot
KAKWOELG oTiLoBlwg TNG ©0 poipag tou NM Sev ka-
TaAryouv o€ NB, apou tote emépyetatl BAARnN oto
610 to CPG (De Lahunta et al. 2021).

‘Ocov aopd oTLG yateg, Sev éxel Bpebel ouoyeE-
TLoN PETAEL Tou emumedSou tng Baputntag Twv ou-
PTITWHATWY Kal Ttng avamtuéng r oxL NB (Gallucci
etal. 2021).

et al. 2016) or that younger age is only associated
with more rapid SW development (Olby et al. 2003).
It should be noted, however, that in Gallucci et al’s
(2017) study, these dogs had undergone physio-
therapy, which influenced the outcome. In relation
to cats, an experimental study showed that 2-week-
old paraplegic kittens were more likely to develop
SW than 12-week-old paraplegic cats (Smith et al.
1982). Specifically, in this study all 2-week-old kit-
tens developed SW, regardless of whether or not
they underwent physiotherapy (Smith et al. 1982).
In contrast, only 3 of the 5 12-week-old cats that
underwent physiotherapy developed SW, while
those that did not, had not developed SW (Smith
et al. 1982).

2. Clinical presentation

The presence of the following clinical signs at pres-
entation may provide information to the possi-
bility of developing SW. Initially, according to the
research of Lewis & Olby (2017) of particular im-
portance appears to be the increased duration of
flexor muscle spasm in the hindlimbs, as there is a
positive correlation between this and the develop-
ment of some form of gait. These spasms were elic-
ited following pinpointing of the bottom of the foot
(Lewis & Olby 2017). However, this experiment was
performed in animals that had suffered an acute
SC injury at least 3 months previously and having
a stable clinical presentation, so it is possible that
the increased duration of spasm of hind limb flexor
muscles may not be used as a predictive marker in
more recent cases (Lewis & Olby 2017).

Regarding cats, according to the study by Gal-
lucci et al. (2021), the presence of the cross exten-
sor reflex at the time of presentation was found to
have a positive correlation with the development of
SW (Gallucci et al. 2021).

It is worth noting that recovery of motor activi-
ty in dogs is seen less frequently in cases of spinal
cord injury of traumatic origin (Olby et al. 2003).
This may be since in such cases more extensive
or multiple lesions are usually induced, as well as
transection of the SC, or that in such cases eutha-
nasia is more often chosen (Olby et al. 2003, Lewis
et al. 2020). It is also worth mentioning that injuries
posterior to the thoracolumbar SC do not result in
SW, since damage to the CPG itself then occurs (De
Lahunta et al. 2021).

In cats, no correlation has been found between
the level of symptom severity and the development
or not of SW (Gallucci et al. 2021).
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3. EpyactnpLlakeg eEeTACELG

‘Exouv ylvel poomdbeleg va ipoadloplotouy Ta-
PAPETPOL TOU alPaTog KAl TOU eyKeWaAovwTLlaiou
uypou ol omoleg Ba pmopovoav va xpnolyoroLn-
Bolv wg TpoyvwoTtikol SelkTeg TG €KBaong twv
TIEPLOTATIKWY (WwV Xwpig EBAA, xwplg dpwg aro-
téAeopa (Olby et al. 2020).

Zuxvotnta Kal Xpovog
gEppaviong vwtiaiag pasiong

Ta Too00Td TwWV OKUAWVY TIOU KATAYEPAV Va ava-
mtugouv NB emelta amod (QUOLKA TIPOKAAOUMEVN
BAGRBN tg ©0 poipag tou NM Kkat anwAela tng
EBAA mtapouctdlouv peydho €UpOG KAl CUYKEKPL-
péva Kupalvovtal amod 10% €wg 59%. Auto (owg
ope(\eTal oTLG SLAPOPEG ToU evromidovial oTov
TIANBUGHO, OTO €L50¢ TWV KAKWOEWVY Kat otnv Tiba-
votepn emAoyn NG euBavaciag oTLg TPAUPATLKAG
attiohoyiag kakwaoelg (Olby et al. 2003, Gallucci et
al. 2017, Hu et al. 2018, Lewis et al. 2019, Lewis et al.
2020). AEiZeL va avagepBel o€ autd To onpelo WG
1o YPnAdTEPO TOCOOTO avamtuéng NB (59%), apa-
TNPNRBNKe o€ £peuva 6TIoU oL GKUAOL UTTOBANONKaV
0€ EVTATLKN uolkoBepareia (Gallucci et al. 2017).
‘Ocov apopa tnv NMMA tumou I katd Hansen, to To-
000TO TWV OKUAWV TIOU KATAPepav va avamtugouy
NB rjtav 18% - 31% (Olby et al. 2003, Aikawa et al.
2012).

O SLdpeocog xpodvog gpgpaviong NB otov okUAo
Ttapouctadel peydAn Stakupavon. O Stdpecog xpo-
VOG EPPAvVLIONG o€ pia £pguva ntav 9 prveg (evpog:
amo 4 £wg 18 prveg) evw o pia Ssltepn épeuva
otnv otmola ol acBevelg uTTORANBNKAV OE PUOLKO-
Beparmela, SLAPECOG XPOVOG EPPAVLONG NTAV HOALG
75 pépeg (eUpog: amd 16 €wg 350 pépec) (Olby et al.
2003, Gallucci et al. 2017). Ze meplotatikd MMA to-
mou [ katd Hansen, o §tapecog xpovog epAaviong
NB rjtav emniong 9 prveg, Ye eLPOG aro 2 £wg 28 pn-
veg (Olby et al. 2003, Aikawa T et al. 2012).

STLG YATEG, OTNV HOVASLKI KALVLKI HEAETN SLabé-
olun otn BLBAloypapia Tou Kataypapovtal TepL-
OTATIKA PE pUOLKOUG Tpaupatiopols, kapia amd
TLG 7 yateg Sev katagepe va avartuéet NB (Gallucci
et al. 2021). AVTIOETWG, O€ 2 TIELPAUATIKEG £PEVVEC,
Bpebnke Twg to 83%-87,5% yatwv avemtuéav NB
(Lovely et al. 1986, De Leon et al. 1998).

MugAopaAdkuvon

TkUAoL pe amwAela EBAA kwvduvelUouv va eppavi-
OOUV PUEAOPOAAKUVON, yla TNV omola Sev umdp-
X€EL Beparela kal odnyet ouvrBwg oto Bavato tou
{wou (Castel et al. 2019). ExetL Bpebel mwg ta To-

Spinal walking in dogs and cats

3. Laboratory tests

Attempts have been made to identify blood and
cerebrospinal fluid parameters that could be used
as predictors of outcome in animals without DPP,
but without success (Olby et al. 2020).

Frequency and timing of
spinal walking

The percentages of dogs that were able to develop
SW after naturally induced damage to the thora-
columbar SC and loss of DPP show a wide range,
namely from 10% to 59%. This may be due to dif-
ferences in population, type of injury and the more
likely choice of euthanasia in trauma-induced inju-
ries (Olby et al. 2003, Gallucci et al. 2017, Hu et al.
2018, Lewis et al. 2019, Lewis et al. 2020). It is worth
mentioning at this point that the highest rate of SW
development (59%) was observed in a study where
dogs underwent intensive physiotherapy (Gallucci
et al. 2017). Regarding Hansen type I IVDP, the per-
centage of dogs that managed to develop SW was
18% - 31% (Olby et al. 2003, Aikawa et al. 2012).

The median time of SW presentation in dogs
shows great variation. The median presentation
time in one study was 9 months (range: 4 to 18
months), while in a second study in which patients
underwent physiotherapy, the median time was
only 75 days (range: 16 to 350 days) (Olby et al.
2003, Gallucci et al. 2017). In Hansen's type 1 IVDP
cases, the median time of SW presentation was
also 9 months, with a range of 2 to 28 months (Olby
et al. 2003, Aikawa T et al. 2012).

In cats, in the available in the literature clinical
study that is recording cases of physical injuries,
none of the 7 cats managed to develop SW (Galluc-
cietal.2021). In contrast, in 2 experimental studies,
83%-87.5% of cats were found to develop SW (Love-
ly et al. 1986, De Leon et al. 1998).

Myelomalacia

Dogs with DPP loss are at risk of developing myelo-
malacia, for which there is no cure, and which usu-
ally leads the animal to death (Castel et al. 2019).
It has been found that rates of myelomalacia due
to Hansen'’s type I IVDP in dogs without DPP range
from 9 to 33% (Olby et al. 2020). Clinical signs of
myelomalacia may be present at presentation or
develop up to 5 days later (Castel et al. 2017). In
caudal extension there is loss of spinal reflexes of
the hindlimbs, reduced abdominal wall tone, re-
duced or absent perineal reflex and reduced or ab-
sent anal tone (Castel et al. 2017). As myelomalacia
extends to the thoracic and cervical SC, there is res-
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000Td pughopalakuvong Adyw MMA tumou I katd
Hansen o€ okUAoug xwpig EBAA kupaivovtat amo
9 £w¢ 33% (Olby et al. 2020). Ta KAWLKA onpela Tng
HUgAOPaAGKUVONG PTtopel va uTtapyouv Aén katd
TN TPOOCKOMLON 1 va avamtuxBolv €wg 5 PEPES
petd (Castel et al. 2017). Ztnv eméktacn oupaiwg
Tapatnpeital anwAELa TWV vwTlalwy avtavakia-
OTIKWV TWV OTtoBLWV AKPWV, HELWHEVOG TOVOG TWV
KOWALOKWV TOLXWHATWY, HELWHEVO I AWV TIEPLVE-
kO aVTaVakAQOTIKO KAl PELWHEVOC I ATIOV TOVOG
Tou TIpwKTOU (Castel et al. 2017). KaBwg n pueAo-
HOaAAKUVON ETIEKTELVETAL TIPOG TN BWPAKLKN KAl au-
XEVLKN poipa tou NM, tapatnpeital avamveuoTikn
Suoxépela AOyw TIAPAAUONG TWV HECOTIAEUPLWVY
HUWvV, xdvovtal Ta vwtlala avtavakAaoTikd Twy
TPooBiwv AKpWY, TIAPOUCLAZETAL AMPOTEPOTIAEL-
po clVSpopo Horner kat téhog Bdvatog (Castel et
al. 2019).

YTIOGTNPLKTLKA HETPA TOU
TapamnAnytkou {wou pe
ATIWAELA TNG EV TW BaABeL
aLoOnNTLKOTNTAG TOU AAYOUG

Onwg nén avapépbnke, to KNI yapaktnpiletat
aTO TAQOTLKOTNTA, KAl WG €K TOUTOU €XEL TN Su-
VatoTNTa PEOW SLaWOpwV PNXAVIOHWY va appAv-
VEL TLG ETILTITWOELG a0 BAAPEG TIOU TIPOKUTITOUV.
Méow tng mMAaotkdTNTag, Kat pe tn BonbeLa ena-
vaAapBavopevng eEwTepLkng Sléyepong, oL eva-
TIOPEIVAVTEG VEUPWVEG ATTOKTOUV OUCLACTLKA VEEG
AELTOUPYLEC, PE aMOTEAECHA VA UTTIAPXEL N TiLBavo-
TNTA AMOKATACTACNG AKOPA KAl O GOPBAPEG KAKW-
0€LG TOU vwtLaiou PughoU (Sherman & Olby 2004).
‘Onwg glvat yvwoto, N pn Xpron Twv akpwv oén-
yel og amwAela puikng padag, POVLUEG CUOTIAOELG
MUKWV opadwy Kat aAAolwon Twv apBpwoewv Kat
TWV OXETLKWY Sopwv (ayKuAwoeLg). H puotkoBe-
parneia Bewpeital kplown otnv avayaltion autwy
TWV PALWVOPEVWVY Kal oTnV €mitevén TG PEYLOTNG
Suvartrg arnokataotaong (Sherman & Olby 2004).

MEXpL TWPA, UTIAPYXOUV TIEPLOPLOPEVEG KALVLKEG
HEAETEC TIOU VA avamtUoCOUV Kal va attoSeLKVUoUV
TNV ATOTEAECPATIKOTNTA OCUYKEKPLUEVWY Bepa-
TIEUTIKWV TtapepBacewy otnv avamntuén NB dcov
agopd okUAoug xwplg EBAA (Lewis et al. 2020).
Qot600, TANPOYOpPLEG aTIO TELPAPATIKA HOVTEAQ
KAl TPAUMPATIOPOUG OTIOVSUALKNG OTAANG avBpw-
TV PTIopEl va avoUv XprioLUEG yLa EQApUoyT Kal
OTOUG OKUAOUG.

Ma va emiexBel To o kKatd\AnAo Tipdypappa
armokatdotaong yLa to Kabe {wo, TIPETEL va An-
©BoUV UTTOYLV N LKAVOTNTA TIEPUTATNTLKOTNTAG KAl
n mapoucia AA\wv TpoBANPATWY uyelag. & KABE

piratory distress due to paralysis of the intercostal
muscles, loss of spinal reflexes of the forelimbs, bi-
lateral Horner’s syndrome and finally death (Castel
etal. 2019).

Supportive measures of the par-
aplegic animal with loss of deep
pain perception

As already mentioned, the CNS is characterised by
plasticity, and therefore can mitigate the effects of
resulting damage through various mechanisms.
Through plasticity, and with the help of repeated
external stimulation, the remaining neurons essen-
tially acquire new functions, resulting in the possi-
bility of recovery even in severe spinal cord injuries
(Sherman & Olby 2004).

As is well known, disuse of the limbs leads to loss
of muscle mass, permanent muscle group contrac-
tions and deterioration of joints and associated
structures (ankylosis). Physiotherapy is considered
critical in arresting these issues and achieving max-
imum rehabilitation (Sherman & Olby 2004).

To date, there are limited clinical studies develop-
ing and demonstrating the efficacy of specific ther-
apeutic interventions in the development of SW in
dogs without DPP (Lewis et al. 2020). However, in-
formation from experimental models and human
spinal cord injuries may be useful for application
to dogs.

In order to choose the most appropriate reha-
bilitation programme for each animal, the follow-
ing clinical signs should be taken into account: the
ability to walk and the presence of other health
problems. In any case, the plan must respect the
following rules:

1. Existence of supportive care to prevent sec-
ondary problems and provide the right environ-
mentt for rehabilitation.

2. Attempt to halt the progression of damage
within the nervous system.

3. Maintain muscle mass and range of motion,
maximise plasticity within the nervous system and
stimulate proprioceptive neural pathways to re-
learn normal gait (Sherman & Olby 2004).

Urination

Injury to the thoracolumbar spine resulting in SW,
will lead to subsequent bladder dysfunction due
to damage to the sphincter UMNSs, their continued
increased tone and subsequent incontinence from
retention (Granger et al. 2020). Because of this, the
animal is exposed to the risk of lower urinary tract
infections, urinary ulcers, bladder wall damage due
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Teplmtwon, To TMAAVo TIPETEL va TNPEl ToUg €ENG
KavOVeC:

1.'YTtapgn UTTIOOTNPLKTLKAG PPOVTLSAG yLa TIPOAN-
PN SeutepeudvTwy TPOBANPATWY KAl TIAPOXT| TOU
KataAAnAou TepLBAANOVTOG yLa amoKataotaon.

2. MpoomdBela avayaitiong tng €§EAENG TG
BAGBNG EVTOG TOU VEUPLKOU CUCTAHATOG.

3. Awatipnon tng PUIKAG padag Kal Tou eUpoug
™G klvnong, peylotomoilnon tng TAACTLKOTNTAG
€VTOG TOU VEUPLKOU CUOTHHATOC KAl SLEYEPTN TWV
LSLOSEKTLKWV VEUPLKWY 08WV TIPOG EMAVEKUABNON
Tou PualoAoylkoU Badiopatog (Sherman & Olby
2004).

Ovpnon

Kdkwon otn ©0 polpa tng omovSUALKAG OTAANG,
Tou Ba kataAn&el og NB, Ba €xeL kal emakoAoudn
SucAeLtoupyla tng oupoSoxou KUOTNG Adyw PAG-
BNg twv AKN Twv CPLYKTAPWY, CUVEXOUG AUENME-
VOU TOVOU QUTWV KAl CUVETTAKOAOUBNG akpAteLag
amnod katakpatnon (Granger et al. 2020). E€attiag
autng, to {wo ektibetal og kivSuvo oupololpwEe-
WV TOU KATWTEPOU OUPOTIOLNTLKOU, OUPO-EAKWVY,
BAGBNG TOU TOYWHATOG TNG 0UPOSOXOU KUOTNG
AOYW UTIEPEKTAONG, oUpOTIEPLTOVAlOU KaL, OF TILO
oOBapEg TEPLTTWOELG, BAGPNG KAl TOU AVWTIEPOU
ouportotntikoV (Sherman & Olby 2004). Eival ep-
@aveG AoLttov OTL N SUCAELToUpYLa TNG oUPOSOXOU
KUOTNG pTtopel va uttoPadpiceL tnv otdtnTa {Wng
Tou {Wou, OTIOTE ATIOTEAEL pPLa eTLTIAEOV TIPOKANON
yld TOV KNSEPOVA TOU KaL TIPETIEL VA AVTLHETWTIL-
otel.

Ta {wa, Aoutdv, pe NB Tpémel va uglotavtat
MNXAVLKN KEvwon Tng oupodoxou KUoTNG 3 - 4 @o-
pEG TNV nuépa (Sherman & Olby 2004). H kbotn pe
KATOKPATNON TIOU TIPOKUTITEL, €lval okAnpr| otnv
YNAGYnon Kat n KEVWor| TnG avapévetal va sivat
8UokoAn (Cook et al. 2019). EvaA\aktTika prtopel
va epappootel SlaAsinwy donmrtog kabetnpla-
OpOG TNG oupnBpag, aYoUu POVLHOG KABETNPLACHOG
HTIopEl va TIPOKOAEDEL SEUTEPEVOUOEG ETILTTAOKEG
OTIWG OUPOAOLPWEELG KAl TPAUPATLOPO TOU TOLXW-
HATOG TOU oupoTtoLlNTIKoU (Sherman & Olby 2004).
KdtL tétolo pmopel va amoteAeoel oUTWG 1 AAAWG
Tapodik AUon Kuplwg og apoevikd (wa, agou o
KaBetnpLaopog BnAukwy amaltel TPoXwWPNHEVES
8€€LOTNTEG aTtd ToV KAWVLKO (Cook et al. 2019).

DapPAKEUTLKI aywyn yla va SLEUKOAUVEL TN pn-
XQAVLKN] KEVWON TNG OTIAoTLIKAG 0UupoSOX0oU KUOTNG
ouvnBwg amatteltat otnv o&ela wdon tng kakwaong
Tou NM. EVSelKTiKG Ttapatifevtal ta Tapakatw
@Aappaka:

A) Awagemapn 0,25 - 0,5 mg kg amd to otdépa
20 AETITA TIPO KEVWONG TIPOKAAEL XAAaon tou €5w

Spinal walking in dogs and cats

to overstretching, uroperitoneum and, in more
severe cases, damage to the upper urinary tract
(Sherman & Olby 2004). It is therefore evident that
bladder dysfunction can compromise the quality of
life of the animal, so it is an additional challenge for
the caretaker and must be addressed.

Animals with SW should therefore undergo me-
chanical bladder emptying 3 - 4 times a day (Sher-
man & Olby 2004). The resulting retained bladder
is hard in palpation and emptying is expected to
be difficult (Cook et al. 2019). Alternatively, inter-
mittent aseptic urethral catheterisation can be per-
formed, as permanent catheterisation can cause
secondary complications such as urinary tract in-
fections and urinary wall injury (Sherman & Olby
2004). This may be a temporary solution anyway,
especially in male animals, since catheterisation of
females requires advanced skills from the clinician
(Cook et al. 2019).

To facilitate mechanical emptying of the spastic
bladder, meditation is usually required in the acute
phase of the SC injury. The following drugs are list-
ed as examples:

A) Diazepam 0.25 - 0.5 mg kg™ orally 20 minutes
before voiding causes relaxation of the external
urethral sphincter (Sherman & Olby 2004) (Grang-
er et al. 2020)

B) Phenoxybenzamine 0.5 mg kg' orally every
8-12 hours causes relaxation of the internal ure-
thral sphincter (Sherman & Olby 2004) (Granger et
al. 2020)

C) Other alpha-adrenergic blockers can also be
used (e.g., prazosin, alfuzosin) (Olby et al. 2022)
(Granger et al. 2020)

There are no studies to support the combina-
tion of these drugs. It also appears that their use
to facilitate mechanical bladder emptying is not
required after a few weeks (Granger et al. 2020).
Possible UTI should be treated with appropriate
antibiotics following a culture and sensitivity test-
ing (Sherman & Olby 2004). The veterinarian is
required to differentiate UTI from subclinical bac-
teriuria, in which antibiotherapy is rarely required
(Weese et al. 2019).

Defecation

As with urination, the normal function of defecation
is also impaired in SC injury (Granger et al. 2020).
In thoracolumbar spine lesions, the resulting
problem is the constant tone of the external anal
sphincter and the accumulation of feces in the
bowel until the increased pressure and distension
of the bowel causes reflex involuntary emptying
(Granger et al. 2020). The most practical and ef-
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opLyktipa tng ouprOpag (Sherman & Olby 2004)
(Granger et al. 2020)

B) ®awotuBevlapivn 0,5 mg kg™ amd to otdpa
KABe 8 - 12 wpeg TPoKaAel xdhaon Tou €0w oPL-
yKTpa G oupnBpag (Sherman & Olby 2004)
(Granger et al. 2020)

I AMoL a aSpevepylkol avaoctoAelg umopolv
emiong va xpnotporownBouv (ry mpadootvn, aA-
pouloaivn) (Olby et al. 2022) (Granger et al. 2020)

Aev umtdpyouv peAEteg Tou va utootnpifouv
TOoV ouVSUaoPO TwV Yappdkwy autwv. datvetal
emiong OTL N Xprion Toug yLa SLEUKOAUVON TNG pn-
XQVLKAG KEVWONG TNG KUOTNG S€vV amatteltal Petd
amd karoteg eSopadeg (Granger et al. 2020). M-
Bavry oupololpwEN TIPETEL VA QVTLUETWTILOTEL PE
TA KATAAMNAQ avTlPBLOTIKE, PETA amd KaAALEpYELa
Kat Sokur evatednoiag (Sherman & Olby 2004). O
KTnvilatpog utoxpeoUTal va SLaWopoTIoL)oEL TNV
oupololpwén amd tnv uttokAVIKN Baktnplouplia,
otnv otmola n avtiBLobeparmeia omdvia amatteltat
(Weese et al. 2019).

Awpodeuon

‘OTWG Kal PE TNV oUPNON, N PUCLOAOYLKH AELTOUP-
yla tng apodeuong emiong StatapacosTal o€ Tpau-
patiopd tou NM (Granger et al. 2020).

YTLG KOKWOELG TNG ©0 polpag, to mpdRAnua mou
TIPOKUTITEL ElVAL O CUVEXNG TOVOG TOU £EW OPLYKTH-
pA TOU TIPWKTOU KAl N CUCCWPEUGT KOTIPAVWY OTO
EVTEPO, HEXPLG OTOU N auénuévn Tiieon kat Stataon
ToU anevBuopEVOU amd autd va TIPOKAAETEL avta-
VakKAQoTLKN akouola kévwon (Granger et al. 2020).
H TILO TIPOKTLKI KAL OTTOTEAECHATIKY QVTLHETWTIL-
on TNG akpateLlag Kompdavwy elvat Slatta vPnAng
Bpentikng aglag kat xapnAou utoAeippatog (.
gastrointestinal diets, uTtoaM\epyLkéG SlalTeg), N
oTola PELWVEL TOCO TOV OYKO 00O Kal TNV uypa-
ola Twv KoTpavwy, omote to TPORANua yivetat
o Siaxelpiowpo (Granger et al. 2020). Yrapyel,
WaoTO00, oulATNoN yla TNV 0pBATEPN TIEPLEKTLKO-
TNTA TOU OLTNPECLOU O (PUTLKEG (veG. ETLIALov,
n kaBiEpwon €vog Kabnuepvou TIPOypAPHaATOg
pTopel emiong va pavel xprowun otnv dtaxeiplon.
Madl pe tnVv kévwon tng oupodoxXou KUOTNG CUVH-
Bwg emépxETAL KAl APOSEVDN, YEYOVOG TIOU TTOPEL
va uttoBondnBel amod pLa NriLa SLEyepon Tou TepL-
véou (Granger et al. 2020). M'a KAmoloug oKUAOUG
amatteltat yepa f; doknon yLa va PiopEcouy va
apodeloouv (Granger et al. 2020). M'evikotEPN Ka-
BaplétnTa Kat meputoinon tou §€pUatog Tou TiE-
plvéou elval amapattntn yia mpoAndn poAUvoewy
Kat AoLTiwv SUoPEVWY Kataotacswy (Granger et al.
2020). MPETEL VA TOVLOTEL, OUVETIWG, OTL TIPAKTIKA
Sev EMEPYETAL AKPATELA KOTIPAVWY KAl OTL OL avTa-

fective treatment for fecal incontinence is high nu-
trient and low residue diets (e.g., gastrointestinal
diets, hypoallergenic diets), which reduces both
the volume and moisture content of feces, so the
problem becomes more manageable (Granger et
al. 2020). There is, however, debate about the cor-
rect fiber content of the ration. In addition, estab-
lishing a daily schedule may also be helpful in man-
agement. Along with bladder emptying, defecation
usually occurs, which can be assisted by gentle
stimulation of the perineum (Granger et al. 2020).
For some dogs, a meal or exercise is required to
enable them to defecate (Granger et al. 2020). Gen-
eral cleaning and grooming of the perineal skin are
essential to prevent infections and other adverse
conditions (Granger et al. 2020). It should there-
fore be emphasised that practically no fecal incon-
tinence occurs and that reflex movements of the
anal sphincter aid defecation.

From the above, animals with SW are bound to
have urination and defecation problems, but these
can be managed, at least to some extent.

Physical rehabilitation

Various techniques have been proposed aiming to
help an animal develop SW, butitis not the purpose
of this article to discuss physiotherapy in detail.

Although not proven, there is evidence that an in-
tensive rehabilitation program may benefit an ani-
mal with DPP loss more than a basic program that
includes only passive range of motion and assisted
walking (Olby et al. 2022, Lewis et al. 2020).

The programme should start within 1 or 2 weeks
after the lesion and last at least 8 weeks (Gallucci et
al. 2020). Early initiation of rehabilitation in animals
without DPP appears to improve development of
SW rates (Olby et al. 2022).

In the literature there are reports of physiother-
apy duration ranging from a few days to months
(Olby et al. 2022, Gallucci et al. 2020, Gallucci et al.
2017, Lovely et al. 1985, Martins et al. 2021). How-
ever, greater intensity (i.e. more days of the week,
more physiotherapy sessions and more hydrother-
apy sessions on a treadmill under water) is associ-
ated with more marked improvement in neurolog-
ical outcome and shorter time to achieving weight
bearing walking (Olby et al. 2022).

Specifically in animals paralysed after Hansen’s
type I IVDP in the thoracolumbar spine, the report-
ed frequencies of physiotherapy are 1 to 3 times
per day for hospitalised patients, 1 to 3 times per
week for patients who are going to visit the clinic
specifically for the session, and 1 to 5 times per day
for patients who do their physiotherapy at home
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VOKAOOTLKEG KLVNOELG TOU TIPWKTLKOU OQLYKTNpa
BonBouv otnv kévwon.

Ex Twv poavagepbévtwy, {wa pe NB elval Sedo-
HEvo OTL Ba €xouv TpoPArjuata ovpnong Kat agod-
Sguong, ta omola OPWC, PTTOPOUV VA AVTLPETWTIL-
0ToUV, TOUAAXLOTOV WG eva Babpd.

ducLKN amtoKatactacn

ALAYOPEC TEXVLKEC £XOUV TIPOTABEL TTOU VA OTOXEV-
ouv otnv umofonBnon evog (wou va avamtuget
NB, aA\d Sev elval okoTtog Tou apbpou n avaiutt-
K ava@opd otnv puolkoBepareia.

Mapott Sev elval amodeSeLlypévo, UTIAPXOUV EV-
Selelg OTL €va evtatiko Tpodypappa arokatdota-
ong (owg suvonoet éva {wo pe anmwAela tng EBAA
TepLooOTEPO, TIAPA €va BaAcLKO TIPOYpaApHA TIOU
TepA\apBavel povo mabntikd €VPOG Klvnong Kat
uttoBonBolpevn Badion (Lewis et al. 2020, Olby et
al. 2022).

To TpoOypappa TPETEL va EeKvroeL evtog 1 n 2
eBSopadwv amd tn BAARN Kat va SLapKECEL TOUAG-
xtotov 8 eBSopddec (Gallucci et al. 2020). H ané vw-
plg évap&n tng anokataotaong o {wa xwpig EBAA
palvetal va BeAtlwvel ta ocootd avarmtuéng NB
(Olby et al. 2022).

Ytnv BBAoypagia umtdpxouv avapopeg yla St-
APKELO (PUOLKOBEPATELG TIOU KUMAlveTaAl amo Ka-
TIOLEG PEPEG PEXPL MAvVeEG (Lovely et al. 1985, Gallucci
et al. 2017, Gallucci et al. 2020, Martins et al. 2021,
Olby et al. 2022). MAvtwg, YeyaAUTEPN EVTATIKOTN-
ta (8nA\adr mepLocdtepeg pEPeG TG RSopdAdag,
TIEPLOOOTEPEG ouVESPleC PuaOlkoBepamelag Kat
TieplooOTEpPEG ouveSpileg uSpobepamneiag oe Sa-
S5popo KATW armod To VePO) ouvséetal pe Tio alo-
onpelwtn BeAtiwon TNg VEUPOAOYLKNG ELKOVAG Kal
HLKPOTEPO XPOVO TIpOG TNV emiteuén Badlopatog
TIou va EpeL To Bdapog tou {wou (weight bearing
stepping) (Olby et al. 2022).

‘Ocov apopd el8kOTEpa o€ {Wwa TIOU TIAPEAU-
oav peta amo NMMA tomou I katd Hansen otnv ©0
polpa, oL avapepdpeVEG CUXVOTNTEG YUOLKOBEPa-
nelag elvat 1 pe 3 Qopég TNV NUEPa yLa acBevel
TIou voonAgvovtal, 1 pe 3 wopég tnv ERSopasda yla
0a0BeVE(C TIOU TIPOKELTAL VA ETILOKETITOVTAL TNV KAL-
VLK €L8LKA yLa TNV cuvedpla kal 1 Pe 5 popeg TNV
NUEPA yla acBevelg TTou KAVouV TNV YuaolkoBepa-
mela toug oto omitt (Olby et al. 2022).

Elvat onpavtikd va onpelwBel Tl Ta TpwTdKoA-
\a TpETeL va elval oxedlaopéva yla to Kabe Tept-
otatikd Eexwplota (Olby et al. 2022). Emiong mpé-
TeL va lvat Suvapikd Kal va TpoTomololvtal He
TNV TIapod0o Tou Xpodvou Kat TNV Stamiotwon BeAti-
wong i un avtamnokplong (Olby et al. 2022).

MapakATw avaEPOVTAL TEXVLKEG TIOU UTIOPOUV

Spinal walking in dogs and cats

(Olby et al. 2022).

It is important to note that protocols should be
designed for each individual case (Olby et al. 2022).
They should also be dynamic and modified over
time and as improvement or non-response is noted
(Olby et al. 2022).

The techniques that can be used are listed below,
in descending order of practicality and conveni-
ence.

Assisted standing

The effect of adding weight on gait recovery is well
known (Lovely et al. 1985, Tillakaratne et al. 2001,
Edgerton et al. 2007, See & de Leon 2012). Thus, a
key part of the rehabilitation programme should be
to enabling the animal to support its own weight
(Campbell & Huntingford 2016, Olby et al. 2022).

Exercise (Step training)

Research evaluating walking ability in cats that
exercised on a treadmill and in cats not exercised
after SC transection (De Leon et al. 1998), showed
that the former walked at a higher rate and better
than the latter.

Retraining the animal to walk can be done on an
electric treadmill and/or through hydrotherapy.

Sensory stimuli applied to the paw play an im-
portant role in the physiology of gait (Lovely et al.
1986, Tillakaratne et al. 2002).

Hydrotherapy, which is advisable to precede the
use of a land-based treadmill (Spinella et al. 2022),
can be done in two forms: walking on a treadmill or
swimming (Sherman & Olby 2004).

Range of motion (ROM)

This is the technique in which the joint is subject-
ed to passive or active flexion and extension. This
avoids the adverse effects that would result from
immobilisation, which include osteoporosis, mor-
phological and biochemical changes in articular
cartilage, loss of muscle elasticity, etc. (Sherman &
Olby 2004).

Medication

Research is ongoing to see if various drugs can be
used to facilitate spinal cord stimulation and re-
sponse to sensory stimuli. These act through ser-
otonergic, noradrenergic or glutaminergic action
or, constrastingly, through mobilisation of the in-
hibitory glycine and GABA neurotransmitters (Edg-
erton et al. 2008). However, they have not yet been
used in daily clinical practice, so we will not expand
further (Martins et al. 2022).
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va xpnotpototnBouly, Tagvounpéveg os @bivouoa
OELPA TIPAKTIKOTNTAG KAl EVKOALAG.

YrtoBonBouuevn opBootaocia

H emiSpaon mou €xeL n mpoobrikn Bdpoug otnv
EMAVAKTNON TG Basdiong elval eupéwg yvwotn
(Lovely et al. 1985, Tillakaratne et al. 2001, Edgerton
et al. 2007, See & de Leon, 2012). ‘EtoL, Bactko pé-
pOC TOU TIPOYPAHHATOC OTIOKATACTACNG TIPETIEL VA
amoteAel n tpoomdbela Tto {wo va PTopeL va otn-
pi&eL to Bapog tou (Campbell & Huntingford 2016,
Olby et al. 2022).

Acoknan (Step training)

‘Epeuva mou afloAdoynoe tnv kavotnta Rasiong,
HETA amo Siatopn tou NM, o€ yAteg TIoU €kavav
Aoknon o€ SLASPOHO KAL OE YATEG TIOU SV AOKOU-
vtav (De Leon et al. 1998), ¢8elée OTL oL TIPWTEG
TIEPTIATNOAV OE PEYAAUTEPO TTOCOOTO KAl KAAUTEPA
amod TIC TeEAEUTalEG.

H emavekpadnon tou (wou va Badilel ymopel va
ylvel og nhektplkd SLdSpopo f/kal péow uSpobe-
parneiag.

Ta atoBntikd epebilopata mou ackouvtat oTo TIEA-
pa matlouv onuavtikd polo otn @uaololoyia tng
Basiong (Lovely et al. 1986, Tillakaratne et al. 2002).
H uSpobepaneia, n omola kaAod elvat va Tponyei-
Tat g xprong xepoaiou Stadpdpou (Spinella et
al. 2022) pmopel va yivel og §Uo popweg: Basdilo-
vtag oe U§PoSLASpopo 1 KoAupTiwvtag (Sherman
& Olby 2004).

Eupog kivnang (Range of motion, ROM)

MpOKeLTAL yla TNV TEXVLKN Katd tnVv omola n dp-
Bpwon uTtoKELTAL OE TIABNTLKN 1 EVEPYNTLKI KAPYN
Kat éktaon. ‘EtoL amnogeUyovtal ol SUCPEVELG eTtL-
TITWOELG TIou Ba TipogkuTITAV amd TNV aKLvnToTol-
nor tng, ot omoleg petafu dAwv cupmephapPd-
VOUV 00TE0TIOpWON, HOPPYOAOYLKEG KAl BLOXNHLKEG
HETABOAEG OTOV apBpPLKO XOVEPO, ATIWAELA TNG EAO-
OTLKOTNTAG TWV PUWV K.a (Sherman & Olby 2004).

dappakeuTikl aywyn

TuVEXWE EPELVATAL QV SLAYOPEG (PUPHAKEUTLKEG
ouaoleg pmopouv va xpnotpotolnBoly yla va St-
€UKOAUVOULV TN SLEYEPON TOU vwTLlaiou Pughou Kat
TNV amoKpLoT) Tou o€ aloOntikd epebiopata. AUTEG
S5pOUV PECW OEPOTOVIVEPYLKNAG, VOPASPEVEPYLKAG
N YAOUTOQULVEPYLKAG Spdong 1, avilBeTwe, HEoW
KLVNTOTIOLNONG TWV avaoTaATkwy veuposdlaBLpBa-
otwv yAukivng kat GABA (Edgerton et al. 2008).
Akdpa Opwg Sev €xeL ylvel xprion toug otnv Kabn-
HEPLVN KAWVLKN TIPAEN, oTtote Sev Ba emektabolpe
mepattépw (Martins et al. 2022).

Practice of proprioceptive sensation

These are exercises designed to increase the pro-
prioception and use of the limbs by the animal. A
prerequisite for them to be performed is that the
animal can carry enough of its own weight and can
walk with some assistance (Sherman & Olby 2004).

Dorsal stimulation

Electrode placement and tonic stimulation of the
dorsal surface of the lumbosacral spine can induce
movements in animals with a complete SC dissec-
tion (Edgerton et al. 2008). Studies in rats have
shown that combining this method with drugs has
a synergistic effect in achieving movement (Edger-
ton et al. 2008). Other forms of electrical stimula-
tion incorporated into the rehabilitation program
also appear to aid in the recovery of gait, such as
Interferential Electrical Stimulation (IES), Function-
al Electrical Stimulation (FES), and Transcutaneous
Electrical Spinal Cord Stimulation (TESCS) (Martins
etal. 2021).

Effectiveness of rehabilitation
techniques

Indications of improvement and recovery of SW in
the course of rehabilitation are the lack of need for
stimulation of the perineal reflex in order for the
animal to stand/move, the lack of need for external
assistance for the initial flexion of the hindlimbs,
achieving more weight-bearing steps, improved
gait quality and duration, the ability to walk at high-
er treadmill speeds, no need for external weight
support and more correct foot positioning (Love-
ly et al. 1985, de Leon et al. 1998, See & de Leon,
2012). As already mentioned, the time required to
achieve SW varies (Lovely et al. 1985, Gallucci et al.
2017, Gallucci et al. 2020, Martins et al. 2021, Olby
etal. 2022), so the perception of some of the clinical
signs above should alert the clinician to a possible
positive outcome and encourage them to continue
the rehabilitation effort.

In a study by Gallucci et al. (2017) including 81
dogs without DPP who underwent a rehabilitation
programme, 59% of them developed SW over an
average of 75 days. In a later study by Gallucci et al.
in 2021, 45% of cats were found to have developed
SW with an average duration of rehabilitation of 46
days (and range 15-302 days). It therefore appears
that about half of the animals that underwent
physiotherapy developed SW.
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E§doknaon tng t6L0dekTLkn§ atoOntikotnrag
MpAKeLTAL yLO AOKIOELG TIOU ATTOCKOTIOUV OTNnV auv-
€non ™G LSLOSEKTLKOTNTAG KAl XProNG TwV AKPpWY
a6 to {wo. NpoimdBeon yLa va eKTeEAeoTOVY, lvat
va propel to wo va PEPeL apkeTod amo to BAapog
TOU Kat va ptopel va mepTatd pe kamola Borbeta
(Sherman & Olby 2004).

Payiaia 6itéyspan

H tomoB£tnon NAEKTPOoSiwy Kat N TOVLKNA SLEyepon
™G paxlalag mMuUpaAveLag TG ooPuUolepAg poipag
TNG OTIOVSUALKNG OTAANG PTIOPEL VA TIPOKAAEDEL KL-
VA oeLg og {wa pe TIARpn Statopr] tou NM (Edgerton
et al. 2008). MeAéteg o apoupaioug £5el€av OTL 0
ouVSLAoPOG TN PeBOSoU autng padl pe pappaka
€XEL OUVEPYLKO ATIOTEAECHA OTNV ETiTEVEN Kivnong
(Edgerton et al. 2008). AMNEG HOPWEG NAEKTPOSLE-
YEPONG EVOWHATWHEVEG 0TO TIPAYpAPPa ATIOKATA-
otaong walvetat eniong va Bonbouv otnv enava-
Ktnon tng Basdiong, o6mwg n Interferential Electical
Stimulation (IES), Functional Electrical Stimulation
(FES), kau Transcutaneous Electrical Spinal Cord
Stimulation (TESCS) (Martins et al. 2021).

ATIOTEAEGHATLKOTNTA TEXVLKWV
amokatactaong

Evéei&elg BeAtiwong kat avdktnong NB otnv mo-
pela tng amokatdotaong ival n yn avaykn Sié-
YEPONG TOU TEPLVEIKOU AVTAVAKAAOTLKOU yla va
otaBei/kvnBel to Cwo, N PN avaykn eEWTePLKAG
uttoBonBnong tng apxkng KApyng Twv omobiwv
AKPWV, N ETITEVEN TIEPLOOOTEPWY PBnUATWY TIOU
@Epouv To Bdpog tou, N BeAtiwon Tng moldTnTag
Kat SLapkeLag tou Badiopatog, n wkavotnta Pasdt-
ONG 0€ PEYAAUTEPEG TaXUTNTEG TOU SLaSpopou, N
pn avaykn €EwTtePLKNG utootpléng tou Bdapoug
Kat n opBotepn tomoBétnon tou méApatog (Lovely
etal. 1985, de Leon et al. 1998, See & de Leon, 2012).
‘Ontwg Adn avawépbnke, o xpoOvog Tou amatteltat
yla tnv emniteuén NB mowkiMeL (Lovely et al. 1985,
Gallucci et al. 2017, Gallucci et al. 2020, Martins et
al. 2021, Olby et al. 2022), omtote N Mapatripnon Ka-
TIOLWV aTtd TA TIPOAVAPEPBEVTA KALVIKWVY ONUELWV
BeAtiwong Ba pemeL va TipolSeAleL ToV KALVLKO yLa
TOavn BeTikn €KBaon Kal va Tov TIPOTPETIEL OTN
OUVEXLON TNG TIPOOTIABELAG ATIOKATACTAONG.

Te épeuva Twv Gallucci et al. (2017) mou cupte-
pLtéAaBe 81 okUAoug xwpig EBAA, oL otolol uTto-
BANBNKav o€ TPOYPAUHA ATIOKATACTACNG, TO 59%
autwv aventuée NB o€ Staotnua katd péco 6po 75
NUEPWV. Z€ PeTAyEVEDTEPN £peuva Twv Gallucci et
al. 10 2021, Bpebnke OTL TO 45% TWV YATWV AVETITU-
&e NB pe p€oo 0po SLApKeLag TG amokataotaong
TLG 46 NEPEC (kaL eVPoG 15-302 nuépeg). Paivetal

Spinal walking in dogs and cats

Conclusions

In conclusion, dogs and cats that suffer an acute
injury to the thoracolumbar SC that causes loss of
DPP are likely to develop SW. While this is attrib-
uted to the plasticity of the nervous system, it can
also be assisted by a physical rehabilitation pro-
gramme designed according to the needs of each
animal, which both prepares the animal’s musculo-
skeletal system and assists the development of the
physiological changes responsible for SW. SW of-
fers potential in terms of walkability of the animal,
but restoration of normal urination should not be
expected. However, urinary and fecal incontinence
could be managed by a dedicated caretaker, de-
termined to find the right programme to suit their
animal.
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Aourtdv OTL epimou Ta pLod {wa mou uttoBARBnKav
o€ puolkoBepamneia aventu&av NB.

Zupmepdopata

Ev katakAelSL, okUAOL Kal ydteg Tou uglotavtat
ofela kakwon otn ©0 poipa tou NM n otola Tpo-
KaAel anwAela tng EBAA, g€xouv miBavotnta va
avamtu&ouv NB. Autd evw amodidetatl otnv TAa-
OTLKOTNTA TOU VEUPLKOU OUCTAMATOG, PTopel va
uttoBonBnBel kat amd €va TPOYypaAPHA PUOLKNAG
aTIOKATACTACNG OXESLAOHEVO CUHPWVA HE TLG aVa-
YKEG TOU KABe {Wou, TIOU APEVOG VA TIPOETOLUATEL
TO MUOCKEAETIKO cUOTNUA TOU {WOU KAl APETEPOU
va CUVSPAPEL OTNV QVATITUEN TWV (PUCLOAOYLKWY
aMaywv Tou euBuvovtat yia tn NB. H NB mtpoosi-
SEL TIPOOTITLKEG OO0V APOPA OTNV TIEPLTTATNTIKOTN-
TA TOU {WOoU, WOoTOOO SV TIPETIEL VA AVAPEVETAL KAl
aTIoKATACTACH (PUOLOAOYLKNG 0Upnong. Evtoutolg,
N akpdtela oUpWV Kal KOTipAvwv Ba pmopouoe va
avTlgeTwTILoTel amo éva a@ooLWPEVO KN&epdva,
amoWaoLopévo va Bpel To owotd TPoOypappa TIou
TalpLadet oto Jwo tou.
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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



58

EmokAnpidiog avatsnoia kat avaiynoia

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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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
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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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EmokAnpidiog avaiednoia kat avaiynoia

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).

Hellenic Journal of Companion Animal Medicine

Volume 12/ Issue 2/ 2023



66
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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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Avadnpocisuon Ap6pou

Meplotatika ooteoapOpitidag (OA) ce OKUAOUG Kal YATEG

otnv EAAada

BaAuakog I. Enikoupog KaBnyntrg, Turpa Ktnviatpikrg, Maveriotipo Osocaiag, EMASa | Toumavitng E. AokAnmidg Eviata Yyeia, EAMGSa

TpaxnAn A. AckAnmuég Eviaia Yyeia, EAAGSa | Mapivog Z. AokAnmuég Eviaia Yyeia, EMASa

Republication

Osteoarthritis (OA) cases in dogs and cats in Greece

Valiakos G. Assistant Professor, Faculty of Veterinary Science, University of Thessaly, Greece | Tsipianitis E. Asclepius One Health Platform, Greece

Trachili A. Asclepius One Health Platform, Greece | Marinos Z. Asclepius One Health Platform, Greece

To KELPEVO TNG Tapoloag HEAETNG amoTeAEL avadn-
poaileuon tng epyaciag «Meplotatikd Ooteoapbpi-
Tdag (OA) og ZkUAouG Kat Mdteg otnv EMASa», N
oTtola SNUOCLEUTNKE OE HOPYH avaptnpévng ava-
koilvwong (poster) oto 27° FECAVA Eurocongress
(Mpdya Toeyiag 8-11 Iouviou 2022). H peAétn éAaBe
To BpaBeio g «Kahutepng Mapouciaong Poster
TOU TuveSplou.

2Tn PeEAETN autr, opyavwBnke Kal EQapPOoTnKeE
otnv EAAGSa éva olotnpa emTrpnong yla tn oul-
Aoyr| 6e50UEVWVY, OXETLKA PE TA TIEPLOTATLKA OOTE-
oapBpitidag (OA) oKUAWV Kal yaTwv TIOU QVTLHE-
twrifouv oL ktnviatpol {WwV CuVTPOPLAG OTNV
KaBnPePLVI TIPAKTLKI TOUG OTN XWPA Hag. ETLmAE-
0V, EKTLUNBNKE 0 QVTIKTUTIOE TIOU EXEL N TIPOGONKN
HLag AloTtag-eAéyxou yLa oKUAOUG KaL YATEG TTOU OU-
MTIANPWVETAL OTIO TOV LSLOKTATN TOU KATOLKISL0U
Cwou, otnv dtayvwon tng OA. Ta euprpata €det&av
OTL T ouCTNPaTa CUA\OYNG SeSopévwy o€ TIpay-
HATLKO XPAOVO OXETLKA JE TNV EPPAVLION acBevelwv/
OUVSPOPWY OTNV KABNUEPLWVA KALVLKE TIPOKTLKN),
HTIOpOUV Va amtOTEAEGOUV ONPAVTIKO Epyaleio yla
TOUG KTNVLAtpoug, Kabwg pmopouv va toug Bon-
Brjcouv onuavtika va poocappocouV TV SLayvw-
OTLKN KOl BEPATIEVTLKNA TOUG TIpooEyyLon. AToSel-
XTNKE, €TLONG, OTL N eLoaywyr] PLag Alotag-eAéyxou
TIOU CUPTIANPWVETAL ATIO TOV LSLOKTATN Tou {wou,
OUMPBAAEL oTnV avgnon tou aplbpol Twv avayvw-
PLOPEVWY TIEPLOTATIKWY OA amd Tov KTtnviatpo.

Meplotatik@ OoteoapBpitidag (OA) oe ZkUAoOUG
Kat Fateg otnv EANGSa.

BaAlakog I, Touiavitng E, TpaxnAn A, Mapivog Z.,

27% FECAVA Eurocongress, Mpaya, (Toexia), 8 pe 11
Iouviou 2022, p. 348.

The text of this study is a republication of the pro-
ject “Osteoarthritis (OA) Cases in Dogs and Cats in
Greece”, which was published in poster form at the
27" FECAVA Eurocongress, (Prague, Czech Republic
8-11 June 2022. The study received the “Best Poster
Presentation of the Congress” award.

In this study, a surveillance system was organized
an implemented in Greece to collect data on cases
of canine and feline osteoarthritis (OA) encountered
by veterinarians in daily practice. Moreover, the
impact of the addition of a pet owner-completed
canine and feline checklist on the diagnosis of OA
was assessed. Findings demonstrated that real-
time data collection systems on the occurrence of
diseases/syndromes in everyday clinical practice,
can be an important tool for veterinarians as they
can significantly help them adapt their diagnostic
and therapeutic approach. It has also been shown
thattheintroduction of a checklist completed by the
pet owner contributes to an increase in the number
of OA cases recognized by the veterinarian.

Osteoarthritis (OA) Cases in Dogs and Cats in Greece.
Valiakos G, Tsipianitis E, Trachili A, Marinos Z., 27t

FECAVA Eurocongress, Prague (Czech Republic),
8-11 June 2022, p. 348.
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Etcaywyn

H ouA\oyr| SeSopEvwv O€ TIPAYHATIKO XPOVO OXETL-
KA PE ONPAVTLIKEG A0BEVELEG TTIOU AYOPOUV TOV KTN-
vlatpo otnV KaBnuepPLVr) KALVLKI TIPOKTLKI), ATIOTE-
Ael onpavtkd emotnpovikd otdxo. H opyavwon
KAl EQapPoyn VoG TETOLOU CUCTAHATOG ETILTAPN-
0NG CUPBAAEL ONPAVTLKA OTNV TIARPN Katavonon
NG SUVAMLKNAG KAl TWV LSLALTEPOTHTWY TWV VOOn-
HATwV TIoU KaAoUVTAL VA AVTLHETWTILOOUV OL KTn-
viatpol, seSopévou OTL autd petaBailiovtal T0oo
OTOV XWPO Kal Tov xpovo, 600 Kal AOyw GAAWV
Tapaydvtwy (1. TIPOANTITIKA PETPA TIOU EQAPUO-
Zouv oL LSLOKTNATEG) TTou emnpeddouv tn cuxvotntd
TOUG.

Ytnv mapouca PEAETN, opyavwBnKe Kai gpap-
HOOTNKE €va TETOLO oUOTNUA ETILTAPNONG yld TN
oUANoY| 6eSopévy aTod TEPLOTATLKA ooTteoapBpi-
TL8ag o€ OKUAOUG KAl YATEG TIOU QVTLHETWTTL{OUV OL
KTnviatpol oTtnV KaBnuEPLVN TIPAKTLKH.

2 {o)'(e]

Avamtugn €vog SLKTUOU KTNVLATPWY KAl EVOG OUL-
OTAUATOG CUANOYNG S€80pEVWV TIOU Ba ETILTPETIEL
TN OUAAOYI, OE TIPAYUATLKO XPpOVO, SE60UEVWVY Ka-
BNHEPLVAG TIPAKTLKAG YL CUYKEKPLUEVEG aoBEveL-
€G.

MepLypa®rn Twv SNUOYPAPLKWY OTOLXE(WY, TOU
TPOTOU {WNG, TWV KAWLKWY €UPNUATWY KAl TNG
SLayVWOoTLKAG TIpoogyyLong tng OA o€ GKUAOUG Kal
yateg otnv EAAGSa.

EUpEeon OTATIOTIKA ONUAVTLIKWY CUCKETIOEWVY JE-
Ta&L SLaPOPWV SNUOYPAPLKWY KAl KALVIKWVY Xapa-
KTNPLOTIKWV NG OA o€ OKUAOUG Kal YATEG.

A&LloAdynon Tou avtikTtutiou TG IPooBrkng YLag
AoTag-eAéyxoU OKUAWV KAl ALAOUPOELSWV CUUTIAN-
PWUEVNG aTTO TOV LELOKTNTN KATOLKISLWY {WwV 0T
Stayvwon tng OA.

Mée0BodoL

Opyavwbnke éva Siktuo Tepimou 50 KTNVLATPWY
amo SLAopeg TEPLoXEG TG EANASag, pe otoxo tn
OUANOYI| 8€60PEVWV OXETIKA PE TNV EPPAVLON TIE-
PLOTATLKWV 00Te0apOpitidag og OKUAOUG Kal YATES
TIOU €L0AYOVTAL 0TA LaTPEla TOUG.

‘Eva epwtnuatoAdylo cuAAoyng Sedopévwy ava-
TITUXONKE KAl OTAANBNKE OTOUG eTayyeAPATLEG NAE-
KTPOVIKA HECW €VOG KINVLATPLKOU GCUOTHHATOG
Slayxeipiong (Vet Platform®, http://vetplatform.gr/
en_gb/), toug {nTriBnKe va T0 CUPTIANPWVOULV KABE
(POPA TIOU ETIPETIE VA A0XOANBOUV HIE TTEPLTTTWOELG
ooteoapBpitidac.

To EpWTNHATOAOYLO TAV EUKOAO 0T CUPTIAN pW-
On KAl UVTAXONKE PE OKOTIO T CUANOYH TWV aKO-

Osteoarthritis cases

Introduction

Real-time collection of data on important diseas-
es that concern the veterinary practitioner in daily
clinical practice is a major scientific goal. The or-
ganization and implementation of such a surveil-
lance system contributes significantly to the full
understanding of the dynamics and special fea-
tures of the diseases that veterinarians are called
to deal with, given that they change both spa-
tiotemporally and due to other factors (e.g., the
preventive measures applied by the owners) that
affect their incidence.

In the present study, such a surveillance system
for the collection of data on canine and feline
osteoarthritis cases encountered by veterinarians
in daily practice, was organized and implemented.

Objectives

Develop a network of veterinary practitioners and
a data collection system that will allow a real-time
collection of daily practice data on specific diseas-
es.

Describe the demographic, lifestyle, clinical
findings and diagnostic approach to OA in dogs
and cats in Greece.

Find statistically significant correlations among
various demographic and clinical characteristics of
OA in dogs and cats.

Assess the impact of the addition of a pet owner-
completed canine and feline checklist on the
diagnosis of OA.

Methods

A network of approximately 50 veterinarians from
different regions in Greece was organized, aiming
to collect data on the occurrence of osteoarthritis
cases in dogs and cats that are admitted to their
clinics.

A data collection questionnaire was developed
and sent to the practitioners electronically through
a Veterinary Management System (Vet Platform®,
http://vetplatform.gr/en_gb/), they were asked to
fill it whenever they had to deal with osteoarthritis
cases.

The questionnaire was easy to complete, and
it was compiled to collect the following data;
demographic (breed, sex, age, weight, etc.), lifestyle
(living inside the house, outside the house, with
other animals, etc.), data on the clinical status of
the animal (e.g., clinical signs and joints affected),
the diagnostic approach (with special focus to
radiography findings) etc. Statistical analysis was
performed using SPSS ver 26.

Hellenic Journal of Companion Animal Medicine = Volume 12/ Issue 2 /2023
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AouBwv SeSopévwv: SnuoypapLka otolxeia (QuAn,
@UAO, NAKia, BApog K.ATL), Tpomog wng (SlaBiw-
on péoa oto ority, €&w amd to omity, ge aAa {wa
K.ATL.), oTolela OXETIKA PE TNV KAWVLKN Katdotaon
Tou {wou (TL.X. KAWVLKA cupTITWATa Kat TIpoofe-
BANUEVEG apBpWOELG), SLayVWOTLKN TIPOCEYYLON
(pe (SLattepn éppacn oTa AKTWVOYPAPLKA EUPAHa-
Ta) KATL H 0TATLoTk avéAuon mpaypatoroLron-
KE PE TN Xpron tou SPSS ver 26.

Katd tn Sidpkela tng PEAETNG €@apPOOTNKAV
800 AloTEG EAEYXOU TIOU GUUTIANPWOAV OL LELOKTH-
TEC KatoKiSLwv {wwv (Enomoto et al. 2020, Wright
et al. 2022) yla va BonBrjcouv oToV EVTOTILOPO TWV
meputtwoewv OA. OL Aloteg eAéyyxou Bonbnoav
TOUG LELOKTATEG Va evtoTiioouv Tuxov utopia OA
KAl va TNV ava@eépouv OToV KTNVIaTpo, PE ATIAEG
EPWTIOELG OXETLKA PE TN CUPTIEPLYPOPA TOU KATOL-
KiStou Lwou (Mivakeg 1 kat 2).

Two pet owner-completed screening checklists
(Enomoto et al. 2020; Wright et al. 2022) were
implemented during the course of the study to
help identify OA cases. The checklists helped the
owners identify any suspicion of OA and report
it to the practitioner, by asking simple questions
regarding pet behaviour (Tables 1 and 2).

MNivakag 1. AigTa-gAfyyou Tpog CUNTTANPWOTN aTrd ToV ISIOKTATI KATOIKIBIOU OXETIKG PE TNV

ooTeoapBpiTida Tou okUAou

EpwTthoeig

ToTrog amavinong

Epgavifel o okOhog gag onuadia mévou InUEoTE OA TG ONMEIT EKEiVa TTOU £XETE TTAPATNENTE OTO OKUAD Oag
Tou axeTifovTal pe OA; * XWAOTNTO PETG ATTO AOKNON

+ Mével Tiow omig BoATeG

+ KaBuotepei va ankweel

+ AuokoAeleTal o1 GApCTa

+ Qaivetal SUCKaPTTOC

« AuokoheOeTal PE Ta orkahoTTIATIO

MioTedete dm o okOhog aag mapoudialer NaOy
gnuadia movou oxenfopevou pe OA;

‘Exere maparnprioe kéomoia akhayry ot NaOy
CUPTTERIPOPA TOU OKUAOU Oag;

Eival o okUhog oag...

» [leparog evépyeia kol evBougIaopo;
+  XapoUPevos Kal IKavOTTOINPEVOS,

» Apaotipiog kKal dverog;

* 'Hpepog kal Xahapac;

Aivovtag emimhéov TAnpogopieg amé 1o NalOyi

I0TORIKA. ..

* 'Exel ot TpaQupanioTe 0 OkUAOG
aag;

« 'ExeTe MOTE yopnyrioel oTo okOAo oag
KATToI0 QApUOKo YIa TOV TTOVO;

* 'Exel 0 ok0AOG 0QG AQTTOKTIOEI
emmAéov Bapog péoa oto Teheutaio

H Aiora-eAéyxou ooteoapBpitidas okuAou
utTopel va peTa@opTwlel XpnoILoTTONIVTas TOV
akéAouBo kwdiko QR.

2Uvéeouog: hitps://iwww.zoetis.co.uk/oa-

BaBpohoyriote kGBe epwrnaon amé 1o 0 (o okuhog pou dev Ba pmopoloe va
eival AiyoTepo) Ewg 1o 6 (0 okiAog pou Sev Ba pTropoloe va eival
TIEPITOOTEPD)

pain/canine-oa-pain.aspx

£10G;
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Mivakag 2. AioTa-eAEyxou TTPog CUNTTARPWON a1Td TOV ISIOKTHTN KATOIKISIOU OXETIKA HE

TNV ooTEOUPBPITISA TG YATAS

Epwriosig Tomog amavinong
Epgavier n yara oag onuadia mévou  ZnUewoTe oha Ta onpeia ekeiva TTou EXETE TTaparnphdgsl oTn yara oag
Tou axetifovral pe v OA; » AveBaivel TIC OKGAES: «Tav KOUVEA», TTNOA ¥PNCILOTIOWVTAG KOl TO

oo modia TauTdypova, Kalf] OTaPaTasl yia va kKavel didAaippa.

* Karefaivel TI¢ OKAAES: TOTTOBETWVTAS TO GUIKA OTO TTAGI Kal
KaTeBaivovTtag éva orkaAoTTdTI T popd, Kol oTAaPoTAEl yia va KAvEl
SiaAeiupa.

+ Kuvnyuwvrag Kivolpeva avTikeipeva: emBpadiver i kavel Siahgippara
Kata 1 SIdpKEIa Tou Travidiou.

* Alpa Trpog Ta mavw: diotalel mpiv TTNdRgLl Tpog Ta TTavw, Sev
KaTOpBuWVEl va oAOKANPWOEI PE éva GApa Kalfy XprioIYoTToIEl Ta
HTTpooTivd TodIa yia va Tpaprigel Ta Todia TPog Ta AV,

* Alua TTpog Ta kaTw: SioTalel piv TTNSNEEl TTPOG Ta KATW, KAVEI
HIKpOTEpO AApaTa avTi yia eva YeydAo kal'f TEVEl TTpog To £dagog avTi
va Tndd.

» Tpé€ipo: KIveiTal PE XapnAGTEPN TaxUTnTa Kol EVOAAAOOE! TO TEOKIVYK
ME TO TEPTIATAM, Kau/r) Kpatd Ta Ticw modia padi utrd ywvia.

Eivai n yama oag. .. BaBuohoynoTe ke epwtnon amd 1o 0 (n yara pou dev Ba prmopoloE va
« [epdrn Evépyeia kal EvBoudiaopd  eivarl Aiyérepo) éwg 1o 6 (n yara pou dev Ba pmopolaoe va gival
(ZwvTavia); TEPIOTOTEPD)

« Apootipia kai Avern (Aveon);
= XapoUOpevn kal [kavottoinpévn
(ZuvaioBnpaTikd KaAd);

MolpaaTeite TpOOBETEC NofOy)
TTAnpogopiss. ..
» ‘Exe ahAGger n mpoowmiKOTN T KAl
N KOIVWVIKOTNTA TNG YATag oag; H Aigra-eAéyxou OA yarwv puropel va
* ‘Exouv ahAGgel ol ouviiBeieg HETAQOPTWEE ¥oNOILOTTOIIVIAE TOV
olpnaong f apodeuang Tng yarag akdAouvBo kwdiké QR
aag, Zuvdeopoc: hitps:/iwww.zoetis.co.uk/oa-
* MATWe n yarta oag KpupeTal pain/feline-oa-pain.aspx

TMEPICOABTEPO 1| OO PaivETT Va
"emBpaduvel” Toug puBuolc TG,
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Table 1. Canine Osteoarthritis pet owner-completed Checklist

Questions Type of Answer
Is your dog showing signs of OA- Check all of the signs that you've observed in your dog
related pain? * Limping after exercise
« Lagging behind on walks
+ Slow to rise
» Difficulty jumping
* Feeling stiff
» Difficulty with stairs
Do you think your dog shows signs of ‘Yes/No
pain?
Have you noticed any changes in Yes/No

your dog's behaviour?

Is your dog... Rate each question from 0 (my dog couldn't be less) to 6 (my dog
= Energetic & enthusiastic? couldn’t be more)

= Happy & content?

* Active & comfortable?

» Calm & relaxed?

Shanng additional history... Yes/No
Has your dog ever been injured?

* Have you ever given your dog
medication for pain?

* Has your dog gained weight in the

The Canine OA Checklist can be
downloaded using the following QR Code
link: hitps:/www.zoelis.co.uk/oa-
pain/canine-oa-pain.aspx

past year?
Questions Type of Answer
Is your cat showing signs of OA- Check all of the signs that you've abserved in your cat
related pain? + Climbing up stairs: uses 'bunny-hop’, with both back legs hopping at
same time, and/or stops for a break
+ Climbing downstairs: angles body to the side, descends one stair at a
time, and/or stops for a break
* Chasing Moving Objects: slows down or takes breaks during play
andfor may have thinner frame near the tail
« Jumping Up: hesitates before jumping up, doesn’t clear jumps in one
leap, and/or uses arms to pull the legs up
+ Jumping Down: hesitates before jumping down, makes smaller jumps
vs. one big one and/or reaches down towards the group instead of
leaping
+ Running: moves at a slower speed and alternates between jogging &
walking, and/or back feet angle together
Is your cat... Rate each question from 0 (my cat couldn't be less) to 6 (my cat couldn’t
+ Energetic & enthusiastic? be more)

+ Active & comfortable?
* Happy & content?
Sharing additional information... Yes/No
+ Has your cat's personality and
sociability changed?

+ Has your cat's urination or The Feline OA Checklist can be = ;
defecation habits changed? downloaded using the following QR Code ;F' m
+ |s your cat hiding more or does link: hitps://www.zoetis.co.uk/oa- 3
your cat seem to be “slowing pain/feline-oa-pain.aspx
down"?
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AmoteAéopata

JUMEXBNKav oUVOALKA 1.540 TtepuTTWOELG O SL-
dotnua 13 pnvwv (NoépPplog 2020 - NoéuBpLog
2021). A6 autd, 1.496 kpouopata agopoloav
OKUAOUG (844 apoevikd kat 652 BnAukd) kai 44
KpoUopata agopouoav yateg (10 apoevikd kat 34
BNAUKA).

ZNPaVTKn av&non otnv avapopd TEPLOTATLIKWY
TIapatnprBnke JETA TNV TTAPOXF) OTOUG CUHHETEXO-
VTEG PLag AloTag-eAéyXOU TIPOG GUHPTIANPWON aTto
TOV LSLOKTITN, OXETLKA E TNV TIAPATIPNON TWV Xa-
POAKTNPLOTIKWY onuelwv tng ooteoapBpitidag ota
KatolkiSla {wa Ttouc.

Dogs: OA cases per month / Ixihou: Nepiotatikd OA avd jrfva
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Osteoarthritis cases

Results

A total of 1.540 cases were collected over a period
of 13 months (November 2020 - November 2021).
Of these, 1.496 cases were canine (844 males and
652 females) and 44 cases were feline (10 males
and 34 females).

A significant increase of reporting cases was
observed after providing the participants with an
owner-completed checklist regarding observation
of signs characteristic of osteoarthritis to their pets.

Cats: OA Cases per month / F'ateg: Nepiotated OA avd priva

11

=

T P e S R S S ST S s 2
JE A g g @‘3}—5«‘- o &
e ¥ 4 o o
gnﬁ“ c(‘q’@:n“@& ’ & w R 8 & F
o —Cats o

* 0A owner - completed checklists introduced / * ZvpnAnpuwuéves amd tov wbioktrtn Aoteg ehéyyow OA

OL IEpLOCOTEPEG TIEPLTITWOELG AvaPEPBNKav o€ Ba-
pUTEPOUG OKUAOUG (64% TWV TEPLITTWOEWV 0€ {Wwa
Bdpoug >20 kg). OL TepLoCOTEPOL OKUAOL avrKav
0€ KaTnyopleg UAWV pe LPNAR KwnTikdTNTA (TIoL-
peVikol okUAOL, KuvnyeTikol SelkTeg, oKUAOL Epya-
olag) peyahou peyéboug.

Dogs: Weight category / Ixddow Katnyopia Bapoug

1000

89 100 183 16 27 43 180 123 303 365 585 950
o Sl bt St kit Sl e anm maman ' s
<7 <10 10-<20 20 or heavier
20 Bopltepo
B Female W Male mTaotal

Gniuvkd  Apoevikd  Edwolo

54%

800

500

L 204% I
il

b " ™

20 = 9% =

Most cases were reported on heavier dogs (64%
of cases on animals >20 kg of weight). Most
dogs belonged to highly kinetic breed categories
(pastoral, gundog and working dogs) of large size.

Dogs: Breed category |/ IxOAou Katnyopia dudng

100%

0%

50%
0%
30%

107
0%

Pastoral Gundog Working  Toy Mixed Hound Terrier  Utility
Newevest Kuenpenaed Epyosior  Mowbowge  Aluvepiwem  Kueepenesl Teped  Tenue
TR Basing BTG
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H ooteoapbpitida elval TiLo ouxvr og OKUAOUG Kal
yateg peyaAUtepng nAkiag, aAAd eival emiong ma-
pouoa o€ OAEG TLG NALKLOKEG OPASEG.

Dogs: Age category / IxOAou Kornyopio nAuwiog

500
450 28,9 %
400 26,5 %
23,7 %

22 209%
300
150
200
150

50 3

. 167 145 312 166 231 357 155 159 354 164 269 433

=3 3-<6 6-<9 S or older
91 peyalitepn

® Female ® Male mTotal
Ondukd  Apoevikd  Idvoho

H Sitatapayr tng Basdiong kat o dvog Kata tnv Ki-
vnon tng pooBeBAnPEVNG Apbpwong ATav ta o
OUXVA QVAPEPOPEVA KALVLKA CUUTITWHATA OE OKU-
AOUG. Z€ OAEG TLG TIEPLTITWOELG YATWY, aVaPEPONKE
Slatapayry Basdiong kat ampobupia yla petakivn-
on/aocknon, akohouBolpevn amd HUikA atpopia
akpou.

Dogs: OA Clinical Signs / Ix0Aow: Khavika onjpeia OA

Walking disarder
' Pain 1, 5%
Lameness [rest] 5, 6%

Lameness [exercise) 51,8%
Reluctance to move f exercihe I G145
T Swelling of the joint - Ee— 32,7%
. Reduced faﬁgélnfjnint m;tinn I )%
= Musc'lea:'.r_why of the limh  EE——— 27,3%
l_pol-n'r;:lfn;s.iun - %

o3 0% 20 30% 4D% S50% 60N TOM  BD%W

Osteoarthritis is more common in dogs and cats of
older age, but also present across all age groups.

Cats: Age category [ lateg: Katnyopia nlixiag
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<3 3-<h 6«8 9 or older
91y uepahivepo

mFemale m Male mTotal
Gniuvkd  Apoevikd  Zlvodo

Walking disorder and pain when moving the
affected joint were the most reported clinical
signs in dogs. In all feline cases, walking disorder
and reluctance to move/exercise was reported,
followed by muscle atrophy.

Cats: OA clinical signs / Fdveg: Khwikd onueia OA

Reluctance to move [ exencise 00, 0r
Walking disorder D, 05
Muscle atraphy of the Eimb 77.3%

L.-Ul';b'!ﬂl':‘ﬂ [eeercise) W 4,5%
: J.'!::ﬂ‘.l:f.f':JISIDI'I 0,0%%
S_wellln-ga;flt.hleinl:uﬁt 0,0%
Reduced range of joint motion ~ 0,0%
i e sl 0,00
Lameness (rest]  0,0%

% 20% 05 B0 B0% 100
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Ot miLo pooBeBAnpéveg apBpwoeLg rTav Ta yova-
ta (47,5% twv OKUAWV Kat 81,8% TWV yatwv) Kat
Ta Loyia (38,5% Twv oKUAWV Kat 40,9% Twv yatwv),
aKOAOUBOUHEVEG artd TOUG ayKWVEG (0To 16,8% TwWv
OKUAWV).

400
300
200
100

409 401

0 — —

Dogs: Joints with OA problems
Ex0hovu: ApBpwoeig npoofefAnpéves and OA

424 384

188 167 11( (3 0 (1

ey TwaT Efboww  Aywans Sraulder/ Tiog

mLUA mR/MA

To ETLKPATECTEPO OKTLVOYPAPLKO €VPpNUA ATAV N
avamntuén ooteo@UTwy (87,3% TwWV aKTLVOypaPL-
wv), akohouBoUpevo amod oidnua twv TepLapbpt-
KWV HaAaKWV poplwv kat evéoapBplkry cUAAoyN
(18,8% Kal 13,2% TWV AKTLVOYPAPLWV avTioTtoLya).

H otatlotikn avdAuon UTESELEE TO ONUAvVTKA
uPNAGTEPO TTI0C00TO TIapouaciag apBpLkig cuAAo-
YyN¢ o€ Baputepoug OKUAOUG Kal TIOVOU O€ VeEOTE-
poug (p<0,05).

OL apBpwoelg Tou Loxiou nTav kuplwg poofe-
BANpEveG o NALKLWPEVOUG Kal Baputepoug okU-
AOUG, EVW oL apBpWOELG TOU aykwva avagepdnkav
og vedtepa kat ehapputepa {wa (p<0,05).

ZUPTIEPAGHATA KAl HEAAOVTLKEG
KATeVOUVOELG

H ooteoapBpitida Sev elval vOCOG ATTOKAELOTIKA
TWV ynpLatplkwy aocBevwy, kabwg mapatnpeital
o€ OAEC TLG NALKLOKEG OPASEG, aAAA n ouxvoTnTa
gPpAaviong auvEdvetat pe tnv nAkia.

H OA tou okUAou elval Stadedopevn o OAEG TLG
opASEG BApOUG KAl TOUG TUTIOUG YUAWY, aAAd N
ouxvoTNTa ghpaviong avavetal pe to BAapog Kat
TLG TILO SPACTAPLEG PUAEG (TTIOLHEVIKE, KUVNYETLIKOL
Seikteg, okUAoL epyaociag).

H OA Twv yatwv UTIOSLaYLYVWOKETAL CNHAVTLKA
o€ oUYKPLON PE TOUG OKUAOUC.

Ta ocuotrpata cuMoynG SeSo0UEVWY OE TIpayua-
TIKO XPOVO OXETKA PE TNV gP@AvIon acBevelwv/
OUVSPOPWVY OTNV KABNUEPLVN KALVLKI TIPAKTLKN,
pTIopOoUV Va aTIOTEAECOUV ONUavTLIK pyaAeio yLa
TOUG KTnvdtpouc. Mmopel va toug Bonbroet on-
HavTIKAd va TipocappPocouV T SLayvwoTLKr) Kat Be-

Osteoarthritis cases

Most affected joints were the knees (47,5% of dogs
and 81,8% of cats) and the hips (38,5% of dogs and
40,9% of cats) followed by the elbows (in 16,8% of
dogs).

Cats: loints with OA problems
Farec: ApBpwoeils npoofepAnuéveg amd OA

25
20
15
10
5 .

o 10 18 26 20 oo oo o0 o0

o s i e

The most prevalent radiographic finding was
osteophyte development (87,3% of radiographs),
followed by swelling of periarticular soft molecules
and intra-articular collection (18,8% and 13,2% of
radiographs respectively).

Statistical analysis demonstrated, the significantly
higher rate of the presence of joint effusion to
heavier dogs and pain to younger (p<0.05).

Hip joints were mostly affected to older and
heavier dogs, while elbow joints were reported to
younger and lighter animals (p<0.05).

Conclusions and future directions

Osteoarthritis is not a disease exclusively of the
geriatric patient, prevalent across all age groups,
but incidence increases with age.

Canine OA is prevalent across all weight groups
and breed types, but incidence increases with
weight and more active breeds (pastoral, gundog,
working).

Feline OA is
compared to dogs.

Real-time data collection systems on the
occurrence of diseases / syndromes in everyday
clinical practice, can be an important tool for
veterinarians. It can greatly help them adapt their
diagnostic and therapeutic approach.

This study demonstrates that the introduction
of a pet owner-completed checklist helps and
improves significantly the level of diagnosis.

significantly underdiagnosed
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PATIEUTLKI] TOUG TIPOCEYYLON.

H peAétn autr amodelkvuel OTL N xpron HLag
Alotag-eAéyyou Tou cUPTIANpWvETAL amd Tov LSL-
OKTINTN KatolkisLou wou Bondd kat BeATLwveL on-
HavTLKA To eminedo SLayvwong.
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VETG TV €KBEOT TNV TEPIOXT) TOU BEPUATOG TTOU £XEI ETEBEI e 1PBOVO VEPD KAl AQaIPEDTE Ta HOAUGEVT poUXa. Z€ TIEPITTTWAT ETAPG HE
Ta paria i 1o aToparikd BAevvoyovo, EemAiveTe e GpBovo kabapd vepd. EGv TapouaiaaTolv gupTTuara, InTiaTe IaTpiki) GUPBOUAN.
ATopa e yVwoTA uTrEpeuaiadnaia om OeedeTopIdIVN ) O KATTOI0 AT Ta EKBOXO TIPETTEI VOl OTTOQEUYOUV TNV ETTAQI HE TO

HT kai g ouaiag g 5-HT, g 5-HTP (5-uSpogu-TpuTiogavn), aTov WeTwTiaio AoBo, GToV ITTTOKAWTTO, OTO PABBWTO OWHK
Kal oTov UTToBAAaO, TTEPIOPIZOVTAG HE AUTOV TOV TPOTIO TV KIVATIKI) GUNTIEPIPOPE Kai TV epmévmn OnuEiwv TTou OXETifovTal Pe TV
avnouyia. Ev oAiyoig, n Oefuedetopidivn, el V. KEVIPIKN ] Kal il eival
QTTOTEAEOATIKY OTNV avaKoUPIaT Tou oxcn(éptvou e Tov B0puBo £vTovou Gyxoug Kﬂ\ wﬁBou v'roug 0KU/\0U§ I'Iépqv NG ayXOAUTIKAG TG
Emépocrn;, N BeGuederopidivn £xer kai GMeg Eupewg vvwmcg 60005§0p1wp5v5§ @apuakohoyikég mBPaoEIg, OTwG N peiwon Tou

QapHaKEUTIKO TPoi6v. O £ykueg yuvumcg B Tpémel va amogedyouv T ETagi pe T Tpoiov. EvagxeTal va
MATPQG Kall EiWan TG TTeang Tou epPpUOU ETEITal \uaTIkr ékBean o defuedeToUIdIv. ZupBOUA TTpOg Tov mg
H deguedetopidivn, To 5paaTikd ouaTariké Tou Sileo, eiva évag u)\ou -2 qutvcpleﬁg aywvioTig. Ta uuumwpmu pera mv (moppénpnor]

puBpoU Kal TG opBIKMg Kai vy ). Autég Kal GAeG emIBPATEIS TeplypdgovTal TTo
avahutika oo kegahaio 4.10 yia Ty, umpéoavovlu 5.2 QoppaKoKIVNTIKG m'oixslu H amé Tou oTéparog BiodiaBeaiudmra g
OegpedeTopIdivng eival xapunAi Adyw Tou ekTETapEvou PeTaBOAIoHOU TIPWTNG B1050U. A€V EVIOTTIOTNKAV HETPTILES TUYKEVIPWOEIG ETTEITL

pTopEi va TIPoKaAEoouV KAIVIKEG ETTIBPAOEIS OTIG OTIOiES n OHEVN 1 b ) amo xopnyncrn ﬁzéusﬁzmplﬁlvng e Kueempu uman; 101 TNG YAOTPEVTEPIKAG céou ot okUAoug. Kardi t xopriynon péow Tou aTopaTikod
Bpadukapdia, n uméraon, n gnpoatopia kai n umepyAukaipia. Exouv zmang uvaq)zpec\ Kol)\luKzg uppueng oni ol B yévou, Myw g OTN OTOMATIKY KOIAOTTA Kal TNG ATTOQUYAG TOU
€MBPACEIG eival BOOOELAPTWPEVES, Eival TTIO EvOVES ota pIKpG TTaIdia aT' 6,11 oToug cvr])\mig Ta Kl JE 0 PG 51650U OTO r|'|'mp H EYIOTN GUYKEVTPWON BECUEBETOPIBIVG iTa1 g€ 0,6 WPEg TEPITIOU PETA TNV EVBORUIK

OUNTIT@HATA Ba TTPETTEN VOl AVTIPETWTTIZOVTaN Ot . O 1d1kOG GApa-2 adpevEPYIKOG avIaywVIOTAG, N amimapeldAn, n otoiaeival
EYKEKPIEVN Yia Xpian Ot i, Exel XpnotoTioingei oTov avBpuwo ahAG HGVO TIEIPGATIKG VI Va AVIAYWVIGTE] TIG EVEQEIES TTOU
TipokaholvTal amd T Jefuedetopdivn. 4.6 A 0 evépyeleg (ouy) Ko Aoyw g
ayyeloaUaTIaong, TapatnpiBnNKe GuXva TTApodIKN wypOTNTA Twv BAevVoyOVwWY peuﬁpuvmv 070 onueio TG epappoyng. KaraotoAr,
£UETOG Kal aKpaTela oUpwv TapampnBnkav guxvé o€ KAIVIKEG SoKIpég. Ayxog, 'ITEDIKOV)(IKD oidnua, unvnMu Kai zv&:l&lg
vau'rpzv‘rzpm&ugnupumpnenkuvoxl uuxvuce KAlvmeg&oKlng H 0 TWV ave PYEIGV KaBOPICETal WG aKOA
- f ( 6101010 a llluuulmg EVEYEIEG)
-guyviy ( 1aMaA 610 {wa ow 100 i

61 aAAGA 10wa ota 1.000 uné eepanslu {wa)
- cmuvna (ncpnauérepo am6 1 ala Ayorepo amd 10 {wa o1a 10.000 u6 Beparmeia {wa)- oAU amravia (Aiyétepo amoé 1 ota 10.000 uto
Bepareia {wa,
4.7 XpAon kard v Kunun, m vquuxlu N TNV worokia: H acgaAeia autol Tou KII']VK]TpIKDU QUPHAKEUTIKOU TIPOIOVTOG JEV EXEIN

Xoprynan f T xopAynon péow TOU GTOPATIKOU Pi Yo ) ', ucAemq o€ oKUAoug, n péon
Biodiabeo1poma g SegESETONIBIVNG HE Xopynon pEow Tou firav 28%. O 6yKoG Kmuvopng mng
Oeuedetopidivng o€ okUAoug eivan 0,9 I/kg. My KukAogopia, n 5£§H£5£TONI5IVI] TipoodéveTal o€ peyaho Babpo oe Trpumveg Tou
TAGoparog (93%). Z1o mhaiolo EAETNG o€ emipueg, N katavopr) TG SeguedETOUIBIVG OF 10TOUG MUY fTaV Taxeia Kal EVPEIa, pE
GUYKEVTPWOEIG UYNAGTEPES amr* 6,71 aTo TAGo 1o ToAoUG 16ToUS. Taemimedd Tng oTov eyképalo frav amd 3 wg 6 popég uynAdTepa ar'
6,11 Ta emimeda 010 MAGoA. H SefuedeTopidivn amoBAAAETal i BIOPETAOXNMATIONO KUPILG OTO ATTaP, PE TOV XPOVO NUILWAG OTOUS
oKOAoUg va Kupaiveral amé 0,5 éwg 3 (PEG HETA TN XoprAynon péow Tou aTopartikod BAevvoydvou. H amoBolr yiveral péow Tou
ETAROAIGHOU G TTOOOOTO Aviw Tou 98%. MvwaTof peTaBoAiTeg emdeIkvUouv Pndevikn fi apeAnTéa SpaaTnpioTnTa. O1 Baoikég peTaBoAIKEG
0doi aToUg OKUAOUS €ival 1) USPOEUAIWAT EVOG UTTOKATAGTATN TOU uceu)\lou Kal n ncpuntpw o@m&wn (3 Kupﬁoiuz\n«ﬁ of0 i n O-
yAukoupovidiwon Tou uSpofuAiwpévou TIpoiovTog. Exouv emiong N Ai ] kai ogeidwon aTov
1pdadohikd daktOAio. Or petaBoAiteg amoBaAhovial kupiwg oTa olpa, sz evu HiKkpd u:pog CﬂTEKKDIVETC(I oTa KO'ITpCIVCI 6.
OAPMAKEYTIKA ZTOIXEIA: 6.1 KardAoyog ekBoxwv: Yowp,

. Z10 m\uicm

amodelxBei kard Tn Sidipkeia TG KUnong kai T yahouyiag oTa £idn {wwv. Kinon kar yahouyia: Aev nxpfon kard n diap!

NG KUnong kai g yaAouyiag. 4.8 AA; a HE AR apoiovra Kai GAAeg pop@ég ahAnAemridpaong: H xprion
ANV KaTaoTAATIKGY TOU KEVTPIKOU VEUPIKOU GUCTAPATOS QVAMEVETA Va EVIOXUTE! TIG EMBPACEIG TG SeSUEDETOMIBIVNG KAl ETTOHEVIG
Ba Trpémel var yivel KataAAnA f} g 56anG. 4.9 AogoA Kal TpoTOg Xpnon aTo aToparikd BAevvoyovo. To
TIpoiov Ba Tpémel va xopnvenm oT0 oTOHaTIKG BAEVVOYOVO avapEca aTo payoulo Kai Ta oUAa Tou okUAou ot doon Twv 125
pikpoypappapiwv/m’. H alpiyya Sileo yia xoprynon amé Tou oTépaTog Exel IKUVOTF]TU Xopiynang Tpoioviog ot uTrodlaipéoeig Twv 0,25
ml. Kabe urodiaipeon deikvietal ato éuBo)\u e piar Kouméa 1oV TrivaKa TIApEXETAl O APIBUOG TwV. idwv TTou TTPETIEN

varpio, Aaptrpd kuavo (E133), Taprpadivn (E102), Yopogeidio vmplou (yia puBpion Tou pH),YﬁpoxAmleo o0 (yia
pUBuIaN Tou pH). 6.2 KUpieg acupBaroTnTeg: Aev 1axUel. 6.3 Aidipkeia Jwig: AGpKeia {wiig TOU KTNVIATPIKOU GAPHAKEUTIKOU TPOIOVTOG
oUpwva pe T ouokeuadia TWANANG: 3 €. Aidpkeia wiig PETG To TIPWTO GVOIyUa TNG GTOIXEIWSOUS CUTKEUATiag (agaipean Tou
TiwpaTog): 4 eBdopades. 6.4 IBiaitepeg TPoQUAGEEIS Katd TN GUAAEN Tou TPOIGVTOG: QJuAaoazw: N olpiyya yia xopnvnon amé. T0U
GTOHATOG GTO KOUTI Yial vl TV TIpooTaTEUGETE aTi6 To guis. 6.5 ®Uam kai oiveeon Tng
oUpiyyes 3 ml amd ToAuaiBuAévio uynAig ukvemag (HDPE) yia xopriynon amé Tou oTéparog pe Siapabpioeig armd 0,25 mI (1 Koukkida)
£wg 3 ml (12 koukkideg). H oupiyya yia xopriynan amé Tou oTopatog gépel éva épBolo, :vav BaKTOAI0 anvovlug Kl £val TEPHTIKG T

va Tl avaihoya pe 10 o papog (yia T o@pdyiar mg). KaBe alpiyya yia xopfiynon amo Tou a'rcpmog gival ot P Kouti yia Taidid.
Meyédn ouokeuaoiag: povi) guokevaaia 1 alplyyag yia xopnvncn a6 ToU OTOPATOG Kal Twv 3 (3 ieg G

qupu‘nxé Pépogaxthou kg) Mplgs‘:‘ EZ“KKIM:. | KuhivBpikog owhfvag “Epporo —] piag), wv 5 (5 feg TG piag), Twv 10 ( G piag) kai Twv 20 (20 g piag). O1 feg Ty 5,
56-12 e 50,1-62,5 10kai 20 ouplwwv yia xopriynan m'ro Tou u'roumog npcopllov‘rm yia 6lovuun uévo [ meamou; Mopei va Hv KuKAoquuuv Oheg ol
62,6-75,5 ieg. 6.6 EIBIKéG £V XN 1 P S 1} GAAwv

75,6-89 . N UAIKGV TTOU wposzovrul u'rro m XPON TOU TPOi6VTOG, av UTTapPY Kéee Hn Xpn¢ €V KTNVITPIKO. TIpoidV i

89,1-100 Niopa Evaeign  Koukkida & Tou TIPETTEN Va aTmoppITITOVTal GUPGWVA e TiG 10X00UCES £BVIKES amaimioeig. 7. KATOXOE AAEIAT

un

KYKAO®OPIAZ: Orion Corporation, Orionintie 1, FI-02200 Espoo, ®INAANAIA. TnA.: +358 10 4261. 8. APIOMOZ(OI) AAEIAZ
KYKAO®OPIAZ: EU/2/15/181/001-005. 9. HMNEPOMHNIA MPQTHE EFKPIZHZ/ANANEQZHE THE AAEIAZ: Hyepopnvia 1" éykpiong:
10/06/2015. szpounvlu TeAeuTaiag avavéwong: 24/04/2020 10 HMEPOMHNIA ANAGEQPHZHE TOY KEIMENOY: 19/01/2023.
AeTTOpEPETG yiaTo evAGyw 0 o oToV BIKTUaKS TOTIO ToU EupwTaikol Opyaviapou
Dappdkwv (http://www.ema.europa.eu/). AMAFOPEYZH MQAHEHE, AIAG)EZHZ KAI/H XPHEHE: Aev 1oy Uel.




Aiota Zuvedpiwy / List of conferences

18t Veterinary Sport Horse Congress (Proveto)
26 January 2024, Amsterdam, Netherlands

25 Annual Resort Symposium (AAEP)
22-24 January 2024, Guanacaste, Costa Rica

Equine Alaskan Mushing CE Experience (VetPD)
27-31 January 2024, Anchorage, United States

Horses Inside Out Conference: Growth and Development
17-18 February 2024, Loughborough, United Kingdom

British Small Animal Veterinary Association Congress (BSAVA)
21-23 March 2024, Manchester, United Kingdom

Forum ‘24 Ktnviatpikig {wwv cuvtpowiag (EAEKZE)
13-14 AmpiAtou 2024, ZevoSoxeio Porto Palace, ©@eooalovikn

Awinpepida pe BEpa: «Neupoloyia Tou oKUAOU Kat TG yatag» (EAEKZE)
25-26 Matou 2024, ZevoSoyeio Grecotel Larissa Imperial, Adploa

American College of Veterinary Internal Medicine Forum - Minnesota, 2024 (ACVIM)
6-8 June 2024, Minneapolis, United States

International Society of Feline Medicine Congress (ISFM)
26-30 June 2024, Malta

European College of Veterinary Surgeons Annual Scientific Meeting - Valencia, 2024 (ECVS)
4-6 luly 2024, Valencia, Spain

14th International Colic Symposium (BEVA)
10-12 July 2024, Edinburgh, United Kingdom

10t World Congress of Veterinary Dermatology
25-29 July 2024, Boston, United States
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OdnYieg MPOG TOUG GUYYPAWEIC
Author Guidelines

H uttoBAnBeioa epyacia Ba Tpémel va cuppopPw-
VETAL PE TLG O8nyleg TTpog Zuyypayeis kat va ou-
vOSEeUETAL ATIO GUVOSEUTLKI ETILOTOAN TWV CUYYPa-
PEWV, AETITOPEPELEG yLa TNV oTiola avagépovtal
TIAPAKATW.

TUTOL SnHOCLEUCEWV

1) ApBpa cuvta&ng

TUvtopa apBpa oxoAlacpoU 1 Kplong emikalpwy
Bepdtwy, Ta omola cuvtacoovtal UoTEPA aTo TPO-
oKANon tng AtebBuvong Tuvtagng (A.Z.).

2) EpeuvNTLKEG/KALVLKEG EpYAOieg
MpokeLTal yla pwtdtutia apbpa KAWLKAG 1 Baot-
KNG €PEUVAG, TIPO-OTITIKOU | avaSpopLlKoU xapa-
KTpa. H €KTaon Tou KUplwg KELPEVOU SevV TIPETIEL
va glvat peyahutepn twv 4.000 AéEswv kat n BLRAL-
oypawia va pnv uttepPBatvel tig 40 avagopeg.

3) BLBALOYPAWYLKEG AVACKOTINGELG
Mapouclalovtal oL TpoowWateg EeAl&elg o éva
ONHAVTLKO KALVLKO TIPOBANMA Kal n eumeLpia twv
OUYYPAPEWY, EVW TIAPAANAa pTtopel va avagépo-
VTAL KAL TA CUPTIEPACHATA OELPAG EPEUVNTIKWY HE-
AETWV 1) EVELAPEPOVTA TIEPLOTATLKA TWV CUYYPAPE-
wv. H éktaon tou Kuplwg KELPEVOU SV TIPETIEL VA
elvat peyahutepn twv 5.000 Aé€ewv kat ot BLBALo-
YPAPLKEG avaopég va elval kat’ eAaytlotov 30 kat
va pnv utepBatvouv tig 50.

4) EVELaEPOUCEG TIEPLTITWOELG

ATIOTEAOUV OTIAVLEG I LSLALTEPEG TIEPUTTWOELG VO-
ONUATWY 1] EQAPUOYN VEWV SLOYVWOTIKWY HEBO-
SWV 1 BEPATIEVTIKWV PETPWV/TEXVIKWVY TIOU QPO-
PoUV O€ éva WG TIEVTE TIEPLOTATIKA. EAV 0 aplBuog
TWV TIEPLOTATIKWY UTIEPPRalVEL Ta TIEVTE N HEAETN
uTtdyetal otnv Katnyopia TnNG €PEVVNTLKAG KALVL-
KNG epyaciag r) TG ouVToPNg avaYopdg. H éktaon
TOU KUPLWG KELPEVOU SEV TIPETEL Va Elval PeyaAv-
TEPN Twv 3.000 AéEewv kat n BLBAoypagia va pnv
uttepPaivel TG 20 avapopeEc.

5) Bfjpa 1tpog Bripa

Mapouciaon kamoLag eviLa@épouoag TEXVLKNG, HE
TO aTIAPALTNTO OTITLKO UALKO, AeCAVTEG ELKOVWV, KAl
TIEPLOPLOPEVNG €KTAONG KElpEVO (OXL TTEpLOadTEPO

Submitted manuscripts should comply with the
Instructions to Authors and be accompanied by a
cover letter from the authors, the details of which
are set out below.

Manuscript types

1) Editorials

Short articles commenting on or reviewing cur-
rent issues, which are written folloawing an invi-
tation by the Editor.

2) Research and Clinical Studies

These are original clinical or basic research arti-
cles, prospective or retrospective The main text
should be limited to 4,000 words with up 40 ref-
erences.

3) Reviews

The recent developments in an important clinical
problem and the experience of the authors are
presented, while at the same time the conclu-
sions of a series of research studies or interesting
cases treated by the authors may be mentioned.
The length of the main text should be no more
than 5,000 words and the references should be at
least 30 and up to 50.

4) Case reports

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

5) Step by step

Presentation of some interesting technique, with
the visual material required, image captions, and
limited text (no more than 1,500 words), in which
the technique will be described step by step with
corresponding images for each step.

6) Letter to the Editor
They are commentaries referred to articles pub-
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amd 1.500 Aégelg), otnv omola Ba meplypdpetat
Brjpa Ttpog Brpa n TEXVLKN HE TLG AVTLOTOLYEG ELKO-
VEG yLa KaBe Bripa.

6) MpAppa TPoG Tov EKSOTN

MepLEXEL KPLOELG yLa SNHOCLEUPEVEG HEAETEG OTO
TIEPLOSLKO. H €KTaON TOU KUPLWG KELPEVOU eV TTpE-
TIEL va elvat peyahutepn twv 1.000 AéEswv Kal n
BLBALoypapia va pnv utepPaivel TLg 5 avapopeg.

MpostoLpacia tng epyaciag

Ot epyaoieg utoBdaA\ovtal pEow NAEKTPoOVLIKOU Ta-
Xudpopeilou otn SteuBuvon iatrikizs@hcavs.gr padi
HE OUVOSEUTLKN ETILOTOAN, N otola ameuBuvetat
otov AteuBuvtr) ZUVTAENG. TNV €MLOTOAN aVa@E-
povtat: o T{TAoG Kal n Kkatnyopia tng epyaociag, ot
N TeAeutala Sev £XEL HEPLKWG 1 TIARPWG SNUOGCLEV-
Tel kaL Sev €xeL uTtoBANBEL Tautdypova yla dnpoaot-
€U0N 0€ AANO EVTUTIO 1] NAEKTPOVLKO PECO, OTL N HE-
Aétn SLe€NyOn ocLpYwva pe tnv €BVIKA vopoBbeaia
Tou SLETEL TNV Staxeiplon Twv {wwv, 0Tl 6AoL oL
ouyypayeic €xouv SlaBdoel kat amodextel To Kel-
HEVO TNG epyaoctag kat Tt o€ Tiepimtwon anodoxng
yla dnpooieuon ta MVEUPATIKA SlKAlWPATa avi-
kouv otnv L.Z.Z. Katd tnv umofoAn tng, n epyacia
AapBdvel évav AplBpo Avag@opdg TIou KOLVOTIOLEL-
Tatl otov uTeUBuvo aAAnAoypagiag, o omolog Tov
XPnoLpoTIoLEL O€ KABE eTLKOLVWVIA TOU PE TO TIEPL-
081kd. Kabe epyaoia umoBaMetal otnv EAAnVLKn
A otnv AyyAwn yYAwooa, o apxeio doc ) docx (MS
Word). To Keipevo Tpémel va slvat SLapop@wuévo
o€ SUTAO SLAaotyo Kat Sldotnua, Pe Tepltbwplo 3
EKATOOTA TIPOC OAEG TLG TIAEUPEG KAl OE YPAPPATO-
oelpd Times New Roman peyéBoug 12 otolyeiwv.
Ol ypappEG TIPETIEL Va €X0UV cuvexr apiBunon o€
OAn TNV €KTAO0N TOU KELPEVOU OTO aplotepd TEPL-
Bwplo tng oeAldag.

Ye autn eplthapBdavovtal Katd ospd:

1. (a) o tithog tng epyaciag pe meld évtova ypdp-
pata (Bold), (B) ta ovopata Twv cuyypapEéwy
(emiBeto, apyLlkd PLKPOU OVOHATOC Kal TIpoaL-
PETLKA TOU TIATPWVUPOU), (y) To emayyeApa Kat
oL T{TAOL TWV CUYYPAPEWVY, O SLOXWPLOPOG TWV
omolwv yivetal pe aplBpuntikoug ekBéteg, (8)
TO OVOPQ, N TAXUSPOULKA KAl N NAEKTPOVLKN
SLevBuvon, Kabwg Kat To TNAEPWVO TOU UTIEL-
Buvou aAnAoypapiag, to dvopa tou omolou
emonpaivetal kat pe aotepioko (*), (€) o Bpa-
XUg tithog Tng epyaociag, péxpL oapdvta xapa-
KTNPEG.

2. NepiAnyn kal AéEeLg eupetnpiou
H éxtaon tng Sev Ba mpémel va eival peyalu-
Tepn amo 300 Agé€elg, otnv (Sla oeAida pe tov

Author Guidelines

lished by the journal. Their length should be lim-
ited to 1,000 words, with up to 5 references.

Preparation of the manuscript

Manuscripts must be submitted via email to:
iatrikizs@hcavs.gr accompanied by a cover letter,
addressed to the Editor-In-Chief. The letter should
state: the title and the type of manuscript, that
the latter has not been partially or fully published
and has not been simultaneously submitted for
publication in another printed or electronic medi-
um, that the study was conducted in accordance
with national legislation governing the manage-
ment of animals, that all authors have read and
accepted the text of the manuscript and that in
case of acceptance for publication the copyright
belongs to H.J.C.A.M. On submission, the man-
uscript receives a Reference Number which is
communicated to the corresponding author, who
uses it in all communications with the journal.
Manuscripts are submitted in Greek or English,
in a doc or docx (MS Word) file. The text must be
double lined spaced with a margin of 3 cm in all
sides and should be written in Times New Roman
fonts, size 12 pt. Lines should be numbered con-
secutively throughout the text in the left margin
of the page.

Manuscript should include:

1. (a) the title in bold lowercase letters, (b) the
names of the authors (their surnames, the
initials of their first name and optionally their
patronymic), (c) affiliations of all authors,
separated by numerical superscripts, (d) the
name, postal and electronic address, as well
as the telephone number of the correspond-
ing author, whose name is also marked with
an asterisk (*), and (e) the short title of the
manuscript, consisting of up to forty charac-
ters.

2. Abstract and keywords

Abstracts must be up to 300 words on the
same page as the title. Structured abstracts
are required for all types of manuscript ex-
cept letters to the editor. The structure must
be in line with the structure of the manuscript
(see below). Three to five keywords should
be provided below the abstract. Keywords
should correspond to the international terms
of MeSH (Medical Subject Headings, https://
meshb. nim.nih.gov/search) and be rendered
in Greek.

Hellenic Journal of Companion Animal Medicine = Volume 12/ Issue 2 /2023

103



104

latpikh Zdwv Zuvipopldg = Tépog 12/ Teuxog 2 / 2023

0dnyieg TPOg TOUG CUYYPAYEIG

T{tAo. Aopnpéveg TepAndeLg amattouvtal yla
OAOUG TOUG TUTIOUG TWV E£PYACLWV, EKTOG TOU
YPAPHATOC TIPOG TOV £KSOTN. H Sopr| TipEmeL va
elvat oclpwvn pe tn doun tng epyaciag (BA.
mapakdtw). Katw amno tnv nepiAndn avagpépo-
VTAL OO TPELG WG TIEVTE AEEELG EupeTnplou, oL
OTIOLEG TIPETIEL VA AVTLOTOLYOUV OTOUG SLEBVELG
6poug tou MeSH (Medical Subject Headings,
https://meshb.nim.nih.gov/search) kat va
amodidovtat ota eA\NVIKA cUPPWVA PE TNV
emionun Latplkr) opoioyia.

Kupiwg keipevo
OL £peUVNTLKEG/KALVLKEG Epyaoieg TIPETEL
va tepLtAapfavouv:

i) ELoaywyn: MephapBdavel cuvoTTKN TEPL-
Ypa®r tng uttdpXoucag yvwaong Kat ToV oKoTto
NG PEAETNG PE CoaQrveLa.

ii) YAwkd kat pé@odot: MepapBavouy tnyv e-
pLypagr tou tpdmou APNg Twv UAKWY 1/Kat
™G emAoynG Twv {WWV TIOU CUMHETEXQV OTN
MEAETN, KaBwC Kal Tt oagr| TEpLypapr tng He-
BoSoAoylag TTou QapPOCTNKE KAl TG HEBOSOUG
OTATLOTIKAG avaAuong ToU Xpnotporowrion-
Kav. Xe TEp(MTWOon HEAETWY TIOU aYopolv otn
Xprion TELpapatodwwy TIPETIEL VA AVAPEPETAL
0 aplBpdg g adelag TElpapatiopol amo tnv
apposSLa Ktnviatpikr Apxn. Ze Teplmtwon KAL-
VLKWV TIEPLOTATLKWY TIPETEL Va AdpBAavetal n
ouykatdbeon Tou LSLokTTn Tou {wou.

iii) AmoteAéopata: Mpémnel va mapouctdlo-
VTalL PE AOYLKN O€LpQ, va €lval OYETLKA PE TO
otdX0 TNG £PEUVAG, VA QVTATIOKplvovTal OTLG
QTTIALTAOELG TNG KAL VA aTtoPeUYoVTaL OL ETtava-
AAPELG oTo Kelpevo. OLTILVAKEG KaL Ta SLaypap-
pata sivat embupntd wote va meplopidetal n
€KTOON TOU KELPEVOU.

iv) Zugitnon: Ze autr oxoAlddovtal Ta onya-
VTIKOTEPA €uprpata tng epyaoctag. Tulntou-
VTAL TA aToTEAECHATA OE OXEON HE TO OKOTIO
NG epyaciag ou kaboplotnke otnv eLoaywyn).
Edv umdpyouv euprjpata Tou Sev avapévo-
vtav | elvat avtibeta pe tnv apxLkn utobeon,
ylvetal mpoomdBeia va €€nynbouv. H oculrtn-
on 8ev TPETIEL va €lval PLa amAr emavaanyn
TwV amnoteAeopdtwy. Euprjpata mou Sev TepL-
YPAQPNKAV OTa AmMOoTEAECPATA SEV TIPETEL VA
avagépovtatl kat va oxoAldlovtat otn ouln-
tnon. MNpémel va ylvetat oUykpLon Pe Ta amo-
TEAéopaTa GAAWV EPEUVWV TIAPAANAA pE TNV
avapopd twv eupnpdtwy NG pyactiag, Omwg
QUTA TIPOKUTITOUV ATIO TA ATIOTEAECUATA TNG.
Télog, Tpemel va Slvovtal ta cupmepdopata
NG epyaciag kat n Tbavr eQappoyr| otnv KAL-

Main text
Research/clinical studies should include:

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

ii) Materials and methods: There should
be a description of how the materials were
obtained and/or how the animals that par-
ticipated in the study were selected, as well
as a clear description of the methodology ap-
plied and the methods of statistical analysis
used. In the case of studies involving the use
of laboratory animals, the approval number
by the competent Veterinary Authority must
be mentioned. If clinical cases are involved,
a sample of the owner’s informed consent
should be provided.

iii) Results: They must be presented in a
rational order, be relevant to the aim of the
research, meet the requirements of the re-
search and avoid repetitions in the text. Ta-
bles and diagrams are desirable in order to
limit the length of the text.

iv) Discussion: In this the most important
findings of the work are commented on. The
results are discussed in relation to the aim of
the study stated in the introduction. If there
are findings that were not expected or are
contrary to the original hypothesis, an at-
tempt to explain them should be made. The
discussion should not be a simple repetition
of the results. Findings not described in the
results should not be mentioned and com-
mented on in the discussion. A comparison
with the results of other research should be
made, alongside reporting the findings of the
study as they emerge from its results. Finally,
the conclusions of the study and the possible
application in clinical practice must be given.
Reviews are capitalized freely based on the
authors’ choices.

Case reports should be comprised by intro-
duction, description and discussion.
Step-by-step articles and letters to the editor
are not subdivided into sections.
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VLKA TIpAEn.

OL BLBALOYypa@LKEG aVAOKOTIAOELG KEPAAALO-
TotolvTaL eEAeVBepa pe BAon TLG ETILAOYEG TWV
OUYYPAPEWV.

OL eVELAWEPOUOEG TIEPLTITWOELG TIPETIEL VA ETIL-
pepllovtal o€ gLoaywyn, TEpLypayr) mepLota-
TIKOU Kat oulrtnon.

Ta apBpa Brpa mpog Priga Kat Ta ypappata
TIPOG ToV €K&OTN Sev emipepidovtal o€ TURpata.

ZUYKPOUGH CUHYPEPOVTWV

OL ouyypawelg umoxpeolvtal va amokaAv-
TItouv  KABe TLBavr) OLKOVOULKN cUyKpouaon
OUPPEPOVTWY, yla Tapddelypa LSLokTnotla
EVUPEOLTEXVLWY, LEloKTnola petoxwy, ocupBou-
Aoug 1 apolBEG opANTwy. TéTolou €idoug ot-
KOVOULKEG pubuioelg pe etalpieg mou elval
APECOL QVTAYWVLOTEG YLA OTIOLOSHTIOTE TIPOLOV
1o omolo mephapBavetat otn Snuoocicuon Be-
wpeltat emiong oUyKkpouOn CUUPEPOVTWVY. €
Teplmtwon amouciag cUYKPOUGNG CUHPEPO-
VTWV, 0T0 onpelo autod ypdyetal «OL cuyypa-
el SnAwvouv OtL Sgv umdpyel cUyKpouan
OUPPEPOVTWV»,

Euxaplotieg
MpémeL va areuBlvovtal os ekelvoug Tou &l-
XAV TIpaypatiki cupBoAr otnv epyactia.

BLBALOYPAWPLKEG AVAPOPEG

OL ava@opég Tpoetolddovial xpnoLoToLw-
vTag to mpdtuto Harvard. Epdoov kdmola ava-
Popa avagépetal oe epyacia otnv eAANVLKN
yAwooaq, pmopel va ypagel ota eEAMANVIKA, ako-
AouBwvtag Tnv 8la oglpd avaypayng ovoua-
TWV, Xpovohoylag, TITAOU KATT.

Ol avaopeg peéoa oto Kelpevo mapouctdlo-
VTAL PE T OVOHATA CUYYPAPEWY Kal akoAouBel
10 £10¢ Snpootieuong (.. Jones 1997, Gregory
1999). Omou umdpxouv SVO cuyypayeic, Ba
TIPETIEL VA CUPTIEPIANYBOULV Kat ot sVo padl pe
nv xpovoloyla (m.x. Pascoe & Bennett 1999).
‘OTIoU UTTAPYOUV TPELG I TIEPLOCOTEPOL CUYYPQ-
pelc, TO Gvopa TOU TIPWTOU CUYYPAPEA TIOU
akoAouBeitar amo et al. (my. Williams et al.
2016). Ot cuyypaweig ivat uttelBuvol yla tnv
akpiBela kat TNV TANPOTNTA TWV AVAPOPWV.
Mn SNUOGCLEVPEVEC TIAPATNPIOELG, TIPOCWTILKEG
QAVaKOWWOELG, uTtoBANBévTa gyypapa Tou Sev
€XOUV aKOpn ylvel Sektd kat mep\nelg dev
TIPETIEL VA ePpavidovTal 0TO THNAHA avagopwy.

Mapadeiypata BLBALOYPAPLKWVY avapopwV
otov KatdAoyo:
ApBpo meptodikol

Tangner CH, Hobson HP (1982) A retrospective
study of 20 surgically managed cases of col-
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Mpaktikd yta 1o eEAANVIKS

Fitzpatrick N (2009) Hip Dysplasia - To Cut or
Not to Cut. In: Proceedings of NAVC 2009, FL,
USA, pp. 1055-1058

7. Nivakeg

OL mivakeg apBpolvtal pe apapilkoug apLb-
MOUC PE TN OELPA EUPAVLONG TOUG OTO KElpe-
vo. Agv TipEmel va TeplapBavovtal TivaKeg
oL omolol gV avageépovtal Peca 0To KUplwg
Ke{pevo. OL TIVAKEG TIPETIEL VA elval auTOVOopoL
KAl €TMAPKWG €Me§NyNUATLKOl, WOTE va pTto-
pouv va SlaBactolv Kal va arnodisouv vonua
ave&apTrTWE TOoU KUPLWG KELYEVOU. ZTO EMAVW
HEPOC PEpouv Tov aplBuo toug (t.y. Mivakag
1) Kal otn ocuvéxela tov Titho toug pe Teld
ypappata. Epooov uttapyouv eTEENYNOELG TTOU
BonBouv otnV Katavonon Tou Tiivaka PYavi-
{ovtal WG UTIOONMELWOELG KAl anpalvovtat e
oUMBOAA WG EKOETEC.

8. EwkOveg

Ol pwtoypawlieg, Ta oxnpata Kat tTa staypap-
HATA AV KOUV OTLG «ELKOVEG». OL elKOVEG apLB-
pouvtat pe apapLlkous aplBpoug pe tn oepd
EHPAVLONG TOUG OTO KELPEVO. OL ELKOVEG TIPETIEL
va armootéNovtal os popn jpeg n tiff kat n
avaAuor] Toug va elvat touAdytotov 300dpi. Ot
AeZAVTEC TWV ELKOVWV QVAPEPOVTAL PETA TOUG
TlvaKeG. Ze KABe Aefavta TIPETEL VA QVAPEPE-
TAL N TINYH TNG £LKOVAG, EKTOG AV QUTH TIPOEpP-
XETAL ATIO TO TIPOCWTILKO apyelo Twv ouyypa-
PEWV.

ddappaka, HoVASEG HETPNONG, GUVTOHOYPO-
pieg

Ol papPaKEUTLKEG OUTLEG avagEépovtal pe Baon tn
S5paoTLK ouoia TOUG Kal OXL PE TNV EPTIOPLKN OVO-
paola toug. Tnv Tpwtn Yopd Tou eppavidovtat
OTO KElPeVO akoAouBel og TtapevBeon n ePTIOPLKNA
OVOUaoLa TOU OKEUAGHATOG TIOU XPNOLUOTIOWOnKE
Kal n etatpeia mapackeung (epmopikn emwvupian
ovopaocia Tpolovtog, etatpela, TTOAN Kal KPATog).
H &don, n 086¢ xopriynong Kat n cuxvotnta xopn-

Proceedings

Fitzpatrick N (2009) Hip Dysplasia - To Cut or
Not to Cut. In: Proceedings of NAVC 20009, FL,
USA, pp. 1055-1058

7. Tables

Tables are numbered consecutively with Ara-
bic numerals, in the order of their appearance
in the text. Tables that are not mentioned in
the main text should not be included. Tables
should be self-contained and sufficiently
self-explanatory so that they can be read and
made sense independently of the main text.
At the top there is their number (e.g. Table
1) and then their title in lowercase letters.
If there are explanations that can help the
reader understand the table content, they
should appear as footnotes and be marked
with superscript symbols.

8. Figures

Figures, graphs, diagrams, etc. are “figures”.
Figures are numbered with Arabic numerals
as cited in the text. Figures are submitted in
jpeg or tiff file format, with a resolution of at
least 300dpi. Figure legends should be pro-
vided after tables. In each legend the source
of the image must be stated, unless the au-
thors hold the copyright.

Drugs, units of measurement, and abbre-
viations

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

All manuscripts submitted to the journal are re-
viewed by a minimum of two reviewers, who
are experts on the field and are unaware of au-
thors’ names. To ensure blind reviewing, authors
should omit any details of their names or affilia-
tions. Authors are notified of acceptance or re-
jection of the manuscript for publication within
a reasonable period of time. In case of serious
disagreement between the two reviewers, the
manuscript will be sent to a third reviewer. The
final decision is upon the Editor. If modifications
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yNong Twv oucLWV TIOU xopnynénkav TpemeL va
TomoBetolvtal os TApPEVOEDN PEOA OTO KELYEVO.
OL HOVASEG PETPNONG TWV SLAPOPWY HEYEBWY ako-
AouBouv to Stebvég cuotnua (SI) (r.x. mg kg-1). Na
TN XpnoLyomoinon omoLaosnAToTE cuVTopoypai-
ag, TIPETIEL TIPONYOUPEVWG VA €XEL XpNnoLpoTioLn el
0AOYPAPWG TNV TIPWTN POPA TIOU CUVAVTATAL OTO
Kelpevo, katd tnv omola n cuvtopoypaia tomobe-
teltal péoa o€ tapevOeaon.

‘O\eg oL epyaoieg Tou uttoaAAovtal yia dnpoacieu-
on oto TEPLOSLKS Kpivovtal amod touAdyLlotov Uo
KpLTEG, oL ottoloL lvat edikol yla to Bgpa emotn-
Hoveg Kal Sev yvwpifouv Ta ovopata Twv ouyypa-
@EWV. LA TO OKOTIO AUTO, OL CUYYPAWELG TIPETEL Va
TtapaAgimouv amd To KUpLWE KELPEVO OTIOLOSHTIOTE
otolxelo pmopel va amokaAUYeL TNV Tipoéheuon n
Ta ovopaTa Twv ouyypaéwv. OL ocuyypagelg €L-
Somolovvtal o€ EUAOYO XPOVLKO SLACTNHA yLa TNV
amodoyn 1 anoppuPn NG epyactiag ya Snuoocieu-
on. e mepimtwon coBapng Stapwviag peta&l Twv
800 KpLTWY, N pyacia amooTteAAeTaAL yLa Kpion og
Tpito KpLTr. H TEAKN amopacn Ttapapével otn AL,
Epdoov amattouvtal TPOTIOTIOLOELG 1 SLEUKPLVN-
0€LG, N epyaocta padi pe TG TapatnprioELg TWV KpL-
TWV ETLOTPEWPETAL OTOV UTIELBUVO aAANAoypaWiag.
Epdoov oL ouyypaelg TPOTIOTIOL)OOLV TNV £pya-
ola Toug 1/KaL amavtrioouV OTLG TIAPATNPrOELG TWY
KPLTWV, TNV EMAVUTIORANOULY OE SLAoTNUa TECOA-
pwv gRSopddwv. Epooov n epyacia yivel amode-
KT yla Snpoocieuon, amootéAetal amo tn A.Z. o€
HETAYPAOTH), yla va TNV amodwoel otn SeUTepn
YAWooa tou TePLoSLIkoU. Tnv euBUVN yLa TO TEALKO
HETAWPACHUEVO KELPEVO TNV €XOUV OL OUYYPAWELC
NG epyaoctiag. To kelpgevo autod amooTEANETAL TIPOG
€yKplon otov utteUBuvo aAnloypaplag, o otolog
TIPETIEL VA TO ETILOTPEPEL PE TLG TUXOV SLOPBWOELG
og Slaotnpa Vo £RSopadwy. Ta Vo TeAKA Kel-
peva, EMNVLIKG Kat ayyAlkd, armootéAAovtal otov
uTteUBUVO aA\nAoypapilag amod To TUTIoypaWeio
TIPOKELHEVOU VA TIPAYHATOTIOLOEL TOV TEALKO EAeyY-
X0. META T0 0TASLO QUTO SeV ETILTPETETAL KApLa aA-
Aayn oto kelpevo. Avdtuma Sev Statibevtal, ala
TA TEAKA KE(PEVA PETA TOV TUTIOYPAPLKO EAEYXO
amoote N\ovtal otov utteUBuvo aAnAoypaylag o
NAEKTPOVLKNA popen (apxeio pdf).

Tedeutaia tpomomoinon: AekéuBptog 2023

Author Guidelines

or clarifications are required, the manuscript to-
gether with the reviewers' comments is returned
to the corresponding author. If the authors mod-
ify their paper and/or respond to the reviewers’
comments, they will have to resubmit within four
weeks. Once the manuscript is accepted for pub-
lication, it is sent by the Editor to a translator,
to have it translated into the second language
of the journal. The authors of the paper are re-
sponsible for the final translated manuscript. The
translated manuscript will be sent for approval
to the corresponding author and it should be
returned to the journal within a 2 week period.
The two final proofs, Greek and English, are sent
to the corresponding author for the final correc-
tions. After this stage no changes are allowed in
the text. Reprints are not available, but a copy of
the final manuscript will be provided via email to
the corresponding author (pdf file).
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