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ApOpo Xovtagng

TekpnpLOPEVN LIKTPIKN:
véo gpyaleio 1 véog ex0pag;

H tpikn) yvoon alldélet pépa pe Tn pépa, T TPonyoL-
HéVwG amodekTd Sdedopéva yivovtal Talld, eved 0 6YKog
TWV VEWV ETIOTNHOVIK®V TTANPOPOPLOV Eival TEPAGTLOG.
H texunplopévn atpikn, n omoia dpyloe vo eppavifetal
0710 8elTEPO UIoG TOL 190V AWV Kot VOPITEPX, TIAPOIpIE-
vel éva oAU evSladépov Bépa yla Toug emayyeApatieg
vyeiag, OTIwG eivat oL KAWVLKOL Kot oL emay yeApatieg vyelag
(Sackett 1997). Q¢ tekpnplwpévn tatpikn (evidence based
medicine, EBM) opiletat n ouveldntr kat éENhoyn xprion
NG TPOGPATNG KAl KAAVTEPNG ETILOTNHOVIKHG TEKUNPIWOTG
ot Ayn anodpaoewv yio Tn Oepareia K&Oe pepovmEVOL
acBevoug. Eva dANo oToLyelo TNG TEKUNPLOHEVNG LATPLKAG
elvat 611 Sivel ¢pgpaon otn omovSatdTnTa TNG €KPacng Tov
TIEPLOTATLKOV KoL LITOGTNPILEL OTL N ATOPAGT) TOL YLATPOD
AapPdaverat ovppwva pe Ty kKadtepn Stabéoipn yvoon kat
1 YV@OT oUTH TIPOEPXETAL ATTO TIG KAADTEPEG ETOTNHOVIKEG
neBodoug (Sackett 1997, Masic et al. 2008).

O K0pLog 0TOX0G TNG TEKUNPLWUEVNG LATPIKTG elval 1
BeAtiwon tng éxPaong TG LYElnG, HEGW TNG aVATTTUENG TWV
TIAEOV OTTOTEAECHATIKGY TApeUPaoemwy. Xe avtd To onpeio
elvat amapaitnTo va yivel Stadoportoinon d0o SladopeTikay
OpwV: TEKUNPLWUEVT LATPLKH Kol TEKUNPLwpévn GppovTida
vyeiag. To TPpOTO avapEPETAL GTNV TPOCEYYLOT) TOUL YLATPOL
yla T Afyn anopdoewv ot omoieg oxetiCovTat pe Tov acBevr)
HepovHEVaL ATIO TNV GAAN HepLd, N TEKHNPLwpéVT ¢ppovTida
vYelag elvat £vag Tio evpug 6Pog 0 oTToi0¢ TEPLAApBAVEL TIPO-
XOPNHEVN TIPOGEYYIOT OTNV KATAVONON TV aobevav, Tov
OLKOYEVEIDV Kal TV TIETMOONCEWY TOV YIATPOV, TV adleV
KoL ToV cLpTTEPLPop®V Kat Paciletat oe enimedo mAnBuopol
(Masic et al. 2008).

Lo TV ePpappoyT) TNG TEKUNPLWHEVNG LATPLKNG ebvart oTtar-
paitnTog évag apBuog delotrtov. Yiapyouvv mévre Prjpota:
1. Avdmrto€n pia epoytnong ou popei vor artavtnOet
2. Avalnitnon mg Biphoypadiog
3. Kpitikn a&loAdynon tng tekpnpioong. H texpnplopévn

LLTPLKT) KATNYOpPLOTIOLE(TalL 08 SLaPOpETIKOVG TOTTOUG

KAVIKAG TEKHN plwanc. X1n Bdon Tne upapidag uiapyet

1 TEKHUNPIwAT) TTOL TTPOEPXETAL OTTO TOUG eLSIKOVG Kall

Vv KAk Tpdn (Aiyotepn aflomiotn tekpunpioon,

tekpnplwon katnyopiag D). ITavw amd avtr, vmdpyetl

1 TEKUNPIwOT) Ao [ TELPAHATIKEG HENETEG, OTIWG elval

Ol HENETEC TIEPUTTOCEMV KAl Ol CUYKPLTIKEG HEAETEG, KAl

ETTELTOL 1) TEKUN PO ot piot TTElpaplaTiki €pevva (Tekpn-

piwon katnyoplag C kat B). 211 Televtaieg Tpeig Oéoelg

NG mupapidag eivat n Tekpn piworn artéd KahooxedSIAGHEVEG,

eNEYXOHEVES, TUXALOTIOUNHEVEG EPEVVNTIKEG SOKLUES, 1)

TEKUNPIWOT ATTO TUXALOTIOUHEVEG, EAEYXOHEVEG LENETEC,

Kot 1 TeAevtaior A& onpavTikOTep eivat n) Tekpnpiwon

TIOV TIPOEPXETAL ATTO HETA-OXVOADOELG A PKETOV TUXALOTIOL-

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

Editorial

Evidence based medicine:
new tool or new enemy?

Medical knowledge changes every day, the pre-
viously accepted data become old, whereas the
volume of new scientific information is huge.
Evidence based medicine (EBM) which originates
in the second half of the 19th century and ear-
lier, remains a very interesting topic among the
health professionals, such as clinicians and health
practitioners (Sackett 1997). EBM is defined as
the conscious and reasonable use of current best
scientific evidence in making decisions in treat-
ment of each individual patient. Another feature
of EBM is that it emphasises the importance of
outcomes and states that a doctor makes his/her
decision according to the best available knowledge
and that knowledge comes from the best scientific
methods (Sackett 1997, Masic et al. 2008).

The primary goal of the EBM is to improve
health outcomes through the deployment of the
most effective interventions. At this point, it is
necessary to distinguish two different terms: EBM
and Evidence Based Health Care. The first one
is referred to the approach of the physician in
making decisions related to the individual patient.
On the other hand, Evidence Based Health Care
is a broader definition that includes advanced
approach to understanding the patients, families
and doctors’ beliefs, values and attitudes and it
is based on population level (Masic et al. 2008).

A number of skills are necessary in order to
practice EBM. There are five steps:

1. Develop an answerable question

2. Search the literature

3. Critical appraisal of the evidence. EBM
is categorized in different types of clinical
evidence. At the bottom of the pyramid
there is the evidence from the experts and
clinical practice (less reliable evidence, class

D evidence). Above it, there is the evidence

from non-experimental studies, like case

studies and comparative research and then
the evidence from one experimental research

(Class C and Class B evidence). In the last three

positions of the pyramid there is the evidence

from well designed, controlled, randomized
research trial, the evidence from only one
randomized, controlled study and the last
but the most important are the evidence
obtained from meta-analysis of several
randomized controlled researches (the “best



NHEVOV HEAETWY (1) «KAADTEPT TEKUNPlwoN, TEKUNPlwOT

Katnyopiag A) (Masic et al. 2008, Vandeweerd et al. 2012).
4. Evoopdtwon tng afloAdynong Twv aroTeAeoHETOVY e

v KAkn e€edikevor) kat Ti¢ afieg Tov aobevoig
5. A&ioloynon g ékPaong (Schmidt 2007, Masic et al.

2008)

Hrexpnpropévn ktnviatpikn (evidence based veterinary
medicine, EBVM) eivat n epappoyn TnG TEKUNPLOHEVNG
latpiknig oto medio g kTnviatpikrg (Vandeweerd et al.
2012). Yrdpxet peydn ovlfTnon yio To Tt eivoal 1 TeKpn-
PLWHEVT) KTNVIATPLKI KAl TG Hitopel va xprotporotnOel
otV KAvikn tpd€n. K&molot miotevouy otteivar ) e§EMEN
NG KALVIKNG LXTPLKAG Kot GANOL OTL €ival [l TTPAKTIK
HéBodog 1 omoia TPoEpXETaL ATTO TOVG AKASTHATKOVG, OL
omoiot avTitiBevTat oTI¢ TApadoolaKkég TEXVIKEG. YTIApXOULY
emiong Kot Kagrolol ANoL ot omtoiot o TeOLY OTLelval ot
véa HOSA OTNV KTNVIATPLKT XwpIG Kopiar KAVIKT) ePopHOYT
(Schmidt 2007).

2TIG PEPEG HOG LTTAPXOUV pKETOL OLYYpaPE(G TIOV eVv-
Bappvovy Toug PpoltnTéC, TOUG aKadNUAiKoUG Kot GANOULG
KTNVIATPOUG OTNV TEKUNPLwpEVN KTVIXTPIKT. OLkTnviaTpol
UITOPODV Vi €Xouv TTpOofaot oe &pBpa oe peyohiTepn KA{poKa
a6 OTL 01O T PENBOV Kat AU TS €XeL WG ATTOTENETHA VAL UITOPODLY
VvoUXprotpoTololy véeg 1déeg Kat HeBod8oug aTnv KAVIKY TOug
nipdé€n. QQo1600, Sev eival TAVTA TTPOPaVEG, LSIKA 0TOVG Polt-
TNTEG, va KaToarvonBo0v kot va ekTipnBovv To TAeoVeKTHOTA
oUTTO TNV TEKUNPLWHEVN KTMVIOTPLKH OTNY KTNVIATPLKT KALVIKT)
npaén (Schmidt 2007, Vandeweerd et al. 2012).

Epeic, otn Zvvraktikn Emrponn tng latpikng Zowv
2UVTPOPLAG, TIIOTEVOVHE OTL I TEKUNPLOUEVT) KTNVIKTPLKN
elvat éva epyaeio e€atpeTikng onpaciog oty avantuén g
KTNVIATPIKAG KAVIKAG TIPAENG, Yl T 6pelog Twv aobevav
oG Kot Tov KNSepovemy Toug. Xta mpota Xpdvia tng latpt-
KNG ZO®V ZUVTPOPLAG, 1) TTAELOVOTNTA TV ONHOCIEVHEVRDY
apBpwv ATV AVOPOPES TTEPIOTATIKOV Kol XPNYNHATIKES
avaokooels. Mia véa emoxr) yior To 1ieptodiko €xet Eeivroet.
O Kbplog 61606 TOL TTEpLodikov Ba eival 1) dnpooievon Kakv-
Tepa OXESIAOUEV®V, EAEYXOHEV®Y, TUXALOTIOMUEV®Y KAIVIKGV
Sokip@v, padi e GLOTNHATIKEG AVUOKOTINOELS, KOl ALyOTEPES
avopopég meploTatikav. ITpooPAémovpe otn Petinon Tng
TOLOTNTAG TOV TIEPLOOIKOV HaG HE TNV EGAPUOYT KAL TNV
EVOWUATWON LYNAOD ENMUTESOL TEKUNPLWUEVNC KTNVIATPIKIG,
€TOL WOTE TIEPLOCOTEPT) KALVIKT YVWOT VX ETIITPETEL GTOUG
KTNVIATPOUG VO avaKaAUTITOLY Véeg TieploxEg e€eldikevang.

Kvpuaxkr IavAidov, Ktnviatpog, PhD
Avamnpatpla Stevbovtpia cvvtadng IZX
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evidence’, Class A evidence) (Masic et al. 2008,

Vandeweerd et al. 2012).

4. Integrate appraisal results with clinical
expertise and patient values
5. Evaluate the outcomes (Schmidt 2007, Masic

et al. 2008)

Evidence based veterinary medicine (EBVM)
is the application of EBM in the veterinary
field (Vandeweerd et al. 2012). There is a lot of
discussion what is EBVM and how it can be used
in clinical practice. Some believe that EBVM is a
progression of clinical medicine and others that
itis a method of practice coming from academic
people who are against the traditional techniques.
There are also some others who believe that it is
only a new fashion in veterinary medicine without
any clinical practice (Schmidt 2007).

Nowadays, in veterinary medicine, there are
many authors who encourage students, academics
and other veterinarians in EBVM. Veterinarians
can access literature articles in a larger scale than
in past and as a result they can use new ideas and
methods in their clinical practice. However, it is
not always obvious to understand and evaluate
the benefits from the application of EBVM in
veterinary clinical practice, especially to students
(Schmidt 2007, Vandeweerd et al. 2012).

We, in the Editorial Board of the Hellenic
Journal of Companion Animal Medicine, believe
that EBVM is the tool of outmost importance,
to develop veterinary clinical practice, for the
benefit of our patients and their caregivers. In the
first years of the Hellenic Journal of Companion
Animal Medicine, the majority of the published
papers were case reports and narrative reviews. A
new era for the journal has begun; the main target
of the journal will be the publication of more
well designed, controlled, randomized, clinical
trials, along with systematic reviews, and less
case reports. We are looking forward to elevating
the quality of our journal, by implementing and
incorporating high level of EBVM, so as more
clinical knowledge will allow the veterinarians
to explore new areas of specialty.

Kiriaki Pavlidou, DVM, PhD
HJCAM co-editor

Schmidt PL (2007) Evidence-Based Veterinary Medicine:
Evolution, Revolution, or Repackaging of Veterinary Practice? Vet
Clin North Am - Small Anim Pract 37, 409-417.

Vandeweerd JM, Kirschvink N, Clegg P et al. (2012) Is evidence-
based medicine so evident in veterinary research and practice?
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Cats are not small dogs, even in orthopaedics
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,
[epihnyn

To HUOOKENETIKGE VOOT|HATA 0T YATA elval oTIavVIOTEPQL OE
oxéon pe tov okoho. ITap’ Oha avtd, n opBomaudikr g
yé&tog amotehel ma ave€aptntn ovtdnTa Kat Kotadet-
KVOEL TN $pdon «ot Y&TEG Sev eival (IKPOTWHOL GKUAOLY.
[Mpdyporty, avapesa ota 500 €idn {wwv UIIEPXOLY APKETEG
Stopopég (TL.X. AVATOIKEG, AELTOVPYIKEG), TIG OTTOLEG TIPE-
TieL va Yvopilet o KTnviatpog Kat va Tig AapBavel cofoapd
UTTOYT TIPOKELUEVOUL VA elvat ETTITUXNIEVT 1) SIAYVWOTIKT
TIPOGEYYLOT) KAL 1] AVTIHET®ITLOT TwV Sidpopwv opBoraudi-
KOV TpoPAnpaTev. H avedptntn ¢von g ydrag ovxvd
v odnyel o€ eTKivOLVES KATAOTATELG KAl YL AUTOV TOV
Aoyo 1a Teptocdtepa opBomtatdika TpoPArHaTd TG eival
Tpavpatikig atttoloyiag. H opBomaudixr) e€étaon tng eivat
SuoKONOTEPN GE OXEDT HE TOL GKUAOU Kl Y10 XUTO TIOANEG
Gopég 1 Stayvwon twv oplomatdikav TTpoPANHATOV TNG
amotelei mpokAnon. Téog, vtépxel ) Téon TOME ATt Tot
opBomatdikd mpoPArpata TG YdTag va avTipeTwrilovTal
CLVTNPNTIKE, WOTO0O, N Beparteia ipémel KABe popa va
eCATOUIKEVETAL.

MeSH keywords:
cat, dog, orthopaedics
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Abstract

Musculoskeletal disorders in cats are less frequent
compared to dogs. However, feline orthopaedics
is nowadays an independent field, proving the
words “cats are not small dogs” As a matter of fact,
between the two animal species there are several
differences, (e.g. anatomical, functional), of which
the clinician should be aware, and they should
be taken into consideration in order to succeed
in diagnosing and managing various orthopaedic
conditions. The independent nature of the cat
often leads to risky situations and for that reason
most of feline orthopaedic disorders originate
from trauma. The orthopaedic examination of
cats is more difficult compared to dogs and for
that reason diagnosing orthopaedic problems in
cats can be challenging. In conclusion, there is a
trend for most of feline orthopaedic problems to
be managed conservatively, however treatment
should be individualised for each case.



Eloayoyn

OtNess et al. (1996) avagépouvv 6tLoTn Meydhn Bpetavia,
TO HUOOKEAETIKE VOOTHOTA 0TI YATA eival QpKeTd Lo
OTIAVIO O€ GXEOT pe TOV OKVAO, pe e€aipeon Ta amooTrpata
a1t Srypato GAN®V YATGV, YeYyovog To omoio Bewpoiie 6Tl
LOXVEL KoL 1ot TN X@pa HoG. Opod, 0 GuVEXHS auEXVOHEVOG
aplOpo¢ Twv KatoKkidlwv yatohv, oe cLVOLACHO He TNV
av€nomn Tov TPoadoKIHoU (WG TOLE KAl TWV ATTAUTHGEWY
TV IBLOKTNT®V TOLG Yia KAAUTEPT KTNVIXTPLKT GppovTida,
éxel oUUPAANel woTe va yivel n) opBomaidikr Tng yarag pa
Eexwplot Kot avedptnTn ovtdTnTa TG 0pBonaSIKAG TV
{O®V GUVTPOPLAG, 1) OTTOlN TIEPLY PAPETAL TTOAD EDGTOXX HUE
T ppdon «ot y&teg dev eival pkpdowpol okbAow (Scott
& McLaughlin 2007a). Amote)ei, mAéov, yevikn mapado-
X1} OTL LTT&PXOULV ONHAVTIKEG Stapopéc peTad Twv dvo
eldav, ol omoieg Tpémel va Aapavovtat coPapd voyn
otav dlepevvwvTal Kot avTipeTwilovral opBomatdikd
TIPOPAr AT TOUG.

Ymdpyxet n) avtidnyn 6T oL ydTeg eivat Kahoi opBormat-
Otkol aoBeveic Adyw Tou pikpo peyéBoug Toug, TG Un
ATAUTNTIKAG (01§ TOUS KAl TG LKAVOTHTAEG TOUG VXX oLVOKOL-
TAVEHOLV TO COHATIKO BAPOG TOVG YL VA TIPOCTATEYOUV
TO TPAVHATIONEVO GKkpo Toug (Emery & Murakami 1967).
Etvat ouvOng mAdvn 1L N avTIHETOTION TV KATAYUATOV
oTN YaTa eival oIl Kat OTL 1] TOPWOT) TOLG EMEPYETOL
xwpig emumhoké (Richardson & Thacher 1993). Md\iota,
otnv Ktnviatpikr PipAoypadio éxet avadepbel 6TL yla
va oLVeVWHOUV Ta KATAYHATIKE QKpor THG YATOG, apKel
va tortofetnBovv pali oto ido Swpdatio (Toombs et al.,
1985). Opwg, Ta mapamdave dev ammoSelkvDovTol KALVIKA
1 TEPUpATIKE, avTiBeTa oL YdTeg vITOKEVTAL OTLG (OLEg
ETITAOKEG TWV KATAYUATOV e Tov okUAo (Schrader 1994).
Towg, Tehikd, n avTiAnyn o6tL n opOomatdikr NG YATag
efval arm\n), va opeiletal oTnV IKAvOTNTA TNG YATAG VX
avTiotaOpiet IKavomonTIK& TIG Aettovpytikég Slatapayég
G (Scott & McLaughlin 2007a).

To epdpavég HElOVEKTNO TOU pKpoU peyéBoug tng
yatag eivat np Suokolior Tov Xetpovpyol var evTortioel Kal
VO XELPLOTEL T LUKPA OOTA TNG Kotk T KATOYHATIKE GKpor
(Hill 1977). Idiaitepot Tor 0GTPLOL TOL TIEPLPEPIKOD TUHHATOS
TV AKpwV Sev elvat EDKOAO VA ATTELKOVIGTOVV e aKpifeta
OTIG aKTIVOYpadies, e aTTOTEAETUA VA givart TTOAD SUGKOAN
1 L&y vwaor), o XeLpLOHAOG KL 1) XELPOUPYLKT AITOKATAO TGO
TOUG. ZUVETIOC, 0TV opBomatdikr) TG ydTog amattodvIal
KATEANNAA UK XetpoupyLkd epyaeia kat opBomoudikd
avohwotpa (Scott & McLaughlin 2007a).

AlxpopEG YATOG Kot OKUAOU e
opBomadiko evdiapépov

H avefaptntn ¢von Kot n mepiépyeta Tov Xapaktnpilel
TIC YATEG, CUXVA TIG 00nYeil o€ emKiviuveG KATAOTATELG.
Tpoxaio atvxpaTa, TTOOELG artd VYOG 1} TPAVHATA aTTd

Differences between cats and dogs in orthopaedics

Introduction

Ness et al. (1996) have reported that in the United
Kingdom, musculoskeletal disorders in cats are
considerably less frequent than in dogs, except
for abscesses formed by cat bites, a fact which is
considered to apply in our country as well. How-
ever, the constantly increasing number of pet cats,
combined with an increase in feline life expectan-
cy and owner demand for improved veterinary
care, have all contributed to feline orthopaedics
becoming a separate and independent entity of
companion animal orthopaedics, which is very
accurately described by the phrase “cats are not
small dogs” (Scott & McLaughlin 2007a). It is
therefore generally acknowledged that there are
key differences between the two species, which
should be taken into consideration when ortho-
paedic problems are investigated and managed.

It is generally believed that cats are good or-
thopaedic patients due to their small size, their
sedentary lifestyle and their ability to redistribute
their body weight in order to protect the injured
limb (Emery & Murakami 1967). It is a common
misconception that dealing with fractures in cats
is simple and that callous formation usually occurs
without complications (Richardson & Thacher
1993). In fact, it has been reported in veterinary
literature that in order for feline fractures to heal,
it is enough to place the bone fragments in the
same room (Toombs et al., 1985). However, the
above has not been clinically or experimentally
substantiated, and instead cats suffer the same
fracture repair complications as dogs (Schrader
1994). Perhaps, in the end, the perception that
feline orthopaedics is simple, stems from the
fact that cats can considerably counteract func-
tional disorders to a satisfactory extent (Scott &
McLaughlin 2007a).

The obvious disadvantage of the feline small
size is that it is challenging for the veterinary
surgeons to locate and handle the small bones and
bone fragment edges (Hill 1977). The small bones
of the peripheral feline limb in particular are
not easily imaged with accuracy in radiographs,
resulting in difficulties during the diagnostic,
manipulation and surgical restoration process.
Consequently, in feline orthopaedics the proper
small-sized surgical equipment and orthopaedic
supplies are required (Scott & McLaughlin 2007a).

Differences between cats
and dogs with orthopaedic
implications
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ONYHATH CUVOVTOVTAL CUXVE OTNV KALVIKH TTP&En Kal
HITOpEl va TIpoKaAéooLV GOParpEG Kol TTOAMXITAEG KAKMOELG
OTO HVOGKEAETIKO OUOTNHA KAL GTOVG HAAAKOVE [GTOVG,.

"Etot, ta mepiocdtepa opBomaidika mpoPAfpata ot yata

elval TpaLpaTIKAG atTooyiog Kat cuvhBwg adopovy oTa
omioBio akpa, cupTEPINAUPAVOUEVWY TNE TTVEAOU Kot TOL
tepov oatoV (Voss & Steffen 2009).

OLvydrreg ovxva pookopitovrat pe To AMTd 1oTopIKS OTL
XAONKaV ylo LepLKég NHEPES Kot EMECTPEYAV e HELWHEVT
KNtk dpaotnpdTnTa f/Kart dlatapaxég Tng oupmept-
popdc, ekdnNAn el ot omtoieg cuvhBwg Sev afloloyobvTal
art6 TouG 010K TATESG WG €velln tdvou. H Afyn evog kaov
loTopiko Bo pémel va arookortel otV emPePainon Tng
mBavOTNTAC Va éxel CLPPEL KATTOLOG TPAVHATIOUOC, GTOV
TIPOTSLOPLOHS TOL XPOVOU TIOU €XEL HETONXPTIOEL KAl GTOV
EVTOTILOUO TWV CLOTNUATOV TTOL TIOAVAG TTaayouV (Schaer
1994).

Ouydreg pe opBormatdika mpoPAnparta propohy Koo
VOl ATOKPUTTITOLY NTILEG WG HETPLEG HVOOKENETIKES SlaTa-
PaxES, eV eKSNAGOVOLY XWAOTNTA oTTaVIOTEPQ AT’ OTL OL
OKONOL. ZUVETIWG, TTOANEG PpOopEG 1 L&y vewon Twv opBorat-
SOV TIPOPANHET®Y TN YETAG artoTeel TTpOKANGT, AOY®
Tou olaitepou Xapakthpa TG (Martin 1994).

Kata tnv opBomaidikr e€étaon tng ydTog, Tor onHavILKo-
Tepa TpoPAnpaTa gival n ampodupic TG va mepTaTACEL
péoo oo e€eTaoTrplo Kat ) Tdavr) Suokohia cLYKPAETNOTG
G. Xe avtifeon fe Tov oKVNO, OTIG Y&TEG Sev prtopel va
xpnotpornowmnBel 0 0dnydg-Aovpi yla TNV eMOKOTNOT TG
Ba&diong Toug Kat oK VA apvolvTaL Vo peTakivnBobv eAen-
Bepeg oty Ppebovv oe éva Eévo mepiBallov (Schaer 1994).

[ va EemepacTolVy oL Tapanave SVoKOM(eG, 1 yaTa
Hrtopei va apebei eAetiBepn péoo oto e€eTaoTrpLO Kot O
e€etaoTng va TV tapatnpel arnd éva e§wteptkd mopau-
po. Ilpoooxr), 6pwG, va punv vITdpxoLY OoNHEia TTOL HITOPEL
va kpu¢Tei ) va Stapvyet. Entiong, popei va {ntnbei ano
TOV IOLOKTHTN Vot TTPOCKOIOEL LALKO aTtd TIPONYoUpEV
Brvteookomnnon tng oto omitt (Voss & Steffen 2009). X1
YaTa, OTWG Kot 6Tov oKOAO, Katd TN Padion ta mpocbia
drpa déxovTal peyobTepa poptio o oXéON e Ta OTTi-
o0 dxpa, dHwG T0 T0000TO TOL Bdpoug Tov SéxovTal Ta
omioBio dkpa NG yaTag eivot PeyaADTEPO Ge OXEOT UE TO
avtioTotyo moooatd Tov okvAov (Conzemius et al., 2003).

Av kat ovvBwg eivat egpktd va tapatnpnBodyv pepika
PripaTa TNG YATAG, ) YEVIKOTEPT EKTIUNOT TNG XWAOTNTAG
G eivat SVokoAn. Tateg e pikpod Pabpol xwAoTnTa oTet
TIpOoBia AKpQ, HEPIKES POPEC epdavilovTat va TTepTaTdve
GUOLONOYIKA, 0AAG dev popTilouv TO TT&OXOV AKpO dTOrV
kéBovtal Tdreg pe appotepdmievpa opbomaidikd mpo-
PARpaTa prtopel va unv ekdnA@vouy eppavr XwAotnTa,
oG etvat yevikdTepa vwBpég Kat ampdBupeg va kavouy
dpata, oTékovTal i) kaBovTal fe avepan 6TAGT COUATOG,
1) epTaTave e Kuptwpévn pdaxn (Voss & Steffen 2009).
Ot appotepomhevpeg mabnoelg (.. e€&pOpnua emtyo-
vatidag, pnén mpocbiov xlaotov cuvdéapov, Suomhaoia
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Feline temperament such as independent nature
and curiosity are common reasons leading to risky
situations. Traffic accidents, high-rise syndrome
or trauma from bite wounds are commonly en-
countered in a clinical setting and may cause
severe and multiple injury in the musculoskeletal
system and soft tissues. Therefore, most feline or-
thopaedic conditions are traumatic in origin and
usually affect the hind limbs, including the pelvic
bones and sacral body (Voss & Steffen 2009).

Cats are often admitted with a brief history of
being lost for a few days and having returned with
reduced mobility and/or behavioural disorders,
which are not usually evaluated by the owners as
indications of pain. A thorough history should
aim to confirm the possibility that trauma may
have occurred, to define the time lapse between
trauma and admission and to locate the body
systems that may had been affected (Schaer 1994).

Cats with orthopaedic conditions can easily
conceal minor to moderate musculoskeletal
disorders, and lameness is less frequently
observed compared to dogs. In consequence,
diagnosing feline orthopaedic disorders often
poses a challenge, due to its particular nature
(Martin 1994).

During the feline orthopaedic examination,
key problems are reluctance to walk inside
the examination room and the difficulties in
restraining the fractious cat. As opposed to
dogs, cats cannot be guided by a collar and leash
in order to observe the gait and usually refuse
to move freely when they are in an unfamiliar
setting (Schaer 1994). In order to transcend the
above difficulties, cats can be released inside the
examination room and the clinician can observe
through an outside window. Care, however,
should be given that there are no spots the cat
can use to hide or escape. Furthermore, it can be
requested that the owner bring videos that have
been obtained at home (Voss & Steffen 2009). In
cats as well as dogs, during walking the front limbs
bear more weight than the hindlimbs, however
the percentage of the overall body weight shared
by the hindlimbs is greater than the corresponding
percentage in dogs (Conzemius et al., 2003).

Although itis usually possible to observe a few
steps of the cat, the overall evaluation of lameness
can be challenging. Cats with small degrees of
lameness in the front limbs can sometimes appear
to walk normally, however there is no weight-
bearing in the affected limb when they are sitting.
Cats with bilateral orthopaedic conditions may
not show obvious lameness, however they are



woxiov, ooteoapBpitida woxinv) cuvhbwg cuvavtwvTal oTa
omioBior dkpa Kot PITopo vy Koo va Tapeppnvevdoiy wg
vevporoytkég Statapayég (Glass & Kent 2002). OpBorat-
Sika poPAnpaTa O TIEPLOTOTEPN ATTd Evar AKpa, Ao TAON
KAT&YHATQ TTUEAOUL fj/Kal Katdrypota Kot e€apOprpata
omovSLAIKNG 0TAANG B Tipéel va ouprteptanpBolv ot
Aota g Stadoptkng Siyvwong oe TepIMTwoT) oL i
yata advvatel va onkwBel Kal va TEPTATAOEL HETA TOV
tpavpatiopos (Oliver et al., 1997). Zrov IMivaxa 1 mpotei-
vetatl éva ovotnpa SlaBadutong tne xwAdTn TG oTIG YTeg
(Scott & McLaughlin 2007a).

Onwg poavapépbnie, ol TpavpaTiopol aroteAovV To
OLXVOTEPO ATl 0T SlapoptKr) SL&yvwon NG XwAdTNTaG,
AOY® TNG EUPUTNG TAONG TNG YATAG Ylo e€epebivnon, dANd
TO YeYovog auTo Sev mipémel va odnyel 6TV LITEPHETPN
am6doon g xwhotntag oe avth (Glass & Kent 2002).
TToANéG aTmtd TIG KATAOTAOELG TIOL TIPOKAAODY XWAOTN-
Ta givat (0teg ota dvo eidn (wwv, al\& 1 onpacia Touvg
prtopel va Stadpépet. Eniong, undpyovv attieg xwAdtnTog
TIOU OTIAVLA 1) TIOTE OEV CUVAVTWOVTAL GTOV OKVAO, OTIWG 1)
a-pavvooidwon (Hubler et al., 1997). Ze oUykplon pe Tov
okOMo, Ta opBomatdikd voorpata av&nTuEng eival ToAD
TILO OTIAVLA 0TI YATA. ZUYKEKPLLEVA VOOTIHOTA T OTTOl0r
epavifovtoat e HeyaAn ouxvOTNTa 6TOV OKVAO, OTtwg 1 Sv-
OTIAAGI0L TOU Ay K@V KAL) OTITTIKT) VEKPWOT TNG KEPOANG
ToU pnptaiov, Sev éxouvv avadepOel oTr yaTa, A& aKO
Kot UTA TTOL OLVAVTOVTOL, OTIwG I SLOTIAXGIN TV oYWV
Kot To e€apBpnua TG emyovatidag, eVOEXETAL VA €XOLV
SapopeTtikn kAvikr onpacia (Scott & McLaughlin 2007a).

Emntiong, n mpodidBeon tng GpuAnG eivat Atydtepo onpa-
VTIKT) OTN YATA G€ GXEOT) e TOV OKDAO, TOAVHG AOY® TOV
yeyovotog Ott ot kaBapdalpeg yateg eivat Aydtepeg Kat
Sev Slapépouv TOAD arto Tig npiaipes. Me e€aipeon kamoleg
OLYYeVE(G Kat KANpovouLKkég o oelg, bItapXovy eEAAXLO T
VOO HATa TTOL GUVHBWE CUVAVTWVTAL GUXVOTEPA O€ GU-
YKeKpLEVEG GULAEG, OTTwG 1) SuoTTAaoia ToL toyiov aTn GUAR
Maine coon (Scott & McLaughlin 2007b). Ztov ITivaka 2
TILPOLTLALOVTAL OL GUXVOTEPEG HUOOKEAETIKTG AUTIONOYIOG

Differences between cats and dogs in orthopaedics

usually dull and unwilling to jump, they stand or
sit with an abnormal body posture, or they walk
with a flexed spine (Voss & Steffen 2009). Bilateral
disorders (e.g. patellar luxation, cranial cruciate
ligament rupture, hip dysplasia, hip osteoarthritis)
usually affect the hindlimbs and can easily be
mistaken for neurological disorders (Glass & Kent
2002). Orthopaedic disorders in more than one
limbs, unstable pelvic fractures and/or vertebral
fractures and subluxations should be included
in the differential diagnosis, in cases when a cat
cannot stand and walk after the injury (Oliver et
al., 1997). In Table 1 a grading system is proposed
for feline lameness (Scott & McLaughlin 2007a).

As previously mentioned, trauma is the most
common cause in the differential diagnosis of
feline lameness, because cats are natural explorers,
but this fact should not mislead diagnosis (Glass
& Kent 2002). Several conditions that lead to
lameness are the same in both animal species,
however their clinical significance may differ.
Moreover, there are causes of lameness that
are rarely or never encountered in dogs, such
as alpha-mannosidosis (Hubler et al., 1997).
Developmental orthopaedic disorders are much
rarer in cats compared to dogs. In particular,
disorders which occur more frequently in dogs,
such as elbow dysplasia and avascular necrosis of
the femoral head have not been reported in cats,
however even the existing disorders, such as hip
dysplasia and patellar luxation, may have different
clinical significance (Scott & McLaughlin 2007a).

Moreover, breed predisposition is less
important in cats compared to dogs, possibly
because purebred cats are fewer and not so
different than mixed-breed cats. Except for
some congenital and inherited disorders there
are very few conditions that are more commonly

Nivakag 1. AtaBadpion tn¢ XwAdotntag otn ydra (tpomomoinuévog and Voss & Steffen 2009).

BaBudg xwhotntag XapakTnpIoTIKA XWAOTNTAC
1 XwAoTnTa SuoKoAa 1) KaBOAoL opatr, ahd n yata dev @opTilel To mdoyov akpo dtav Kabetal (mpdoBia dkpa) f ivat avikavn
VOl KQVEL GALATA OTTWE avapEépeTal amd To 1oTopIkS (omiobia akpa).
2 XwAOTNTa eppavéoTata opatr), aMG To aoxov Akpo XpNnolUomolETal oTa eploodTepa Bripata.
3 H ydta akoupndel pévo ota ddxtula ato mdoyov akpo fi Sev 1o @opTiCel KaBoAou.

Table 1. Grading of lameness in cats (modified by Voss & Steffen 2009).

Lameness grade Characteristics of lameness

1 jump as mentioned in the history (hindlimb).

Barely visible or not visible lameness, but the limb is not weight-bearing when the cat is sitting (front limb) or is unable to

2 Clearly visible lameness, however the affected limb is used in most steps.

3 The cat stands on the toes of the affected limb or does not use it at all.
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Mivakag 2. O1 GUXVOTEPEG HUOOKENETIKNG atTioloyiag XwAGTNTEG 0N yata (Tpomomoinpévog ano Scott &

McLaughlin 2007a).
HAia yatag
Aldyvwon
<2 gTWV >2 €TWV
Arjypata yatag ++ +
Kataypata o +
i (ouyvd MPUOIONDOELC)
Tpavpatika e€apbpripata + +
pavy Popnu (10x{0>TaPOOG>YOVATO>AYKWVAG>KAPTIOC> WHOG)

ANooTIaoTIKG Kataypata ++ -

2nmikr) apBpitida ++ +

ApBpitida amd kaAukoid ++ -

YrepmAaoTIKr TEPLOOTIKT ToAUapBpiTida ++ ++

AMEC avoooloyIKEC TTOMaPBPITIOEC + ++

Neomhdopata (00TwY, MEPIAPOPIKWY HAAAKWY 10TWV) + ++

OateoapBpitida - ) ++, .

(oUKVOTEPA GTOV AYKWVA Kal OTOV WHO)

Avomhaoia oyiov ++ +

E€apBpnua emyovatidag ++ +

Pri¢n mpoaBiou xlaotol ouvdEapou - ++

-, =+, ++: avéavoyievn oxeTIkr ouyvoTNTa EUPAVIONG

Table 2. The most common musculoskeletal causes of lameness in cats (modified by Scott & McLaughlin 2007a).

. . Age of the cat
Diagnosis
<2years >2 years
Cat bites ++ +
++
Fractures X +
(usually epiphyseolyses)

) ) ++

Traumatic subluxations + )
(hip>tarsus>knee>elbow>carpus>shoulder)
Avulsion fractures ++ -
Septic arthritis ++ +
Feline calicivirus arthritis ++ -
Hypertrophic osteoarthropathy ++ ++
Other immune-mediated polyarthritis + ++
Neoplasms (bones, surrounding soft tissues) + ++
) ++
Osteoarthritis - )
(usually in the elbow and shoulder)

Hip dysplasia ++ +
Patellar luxation 4+ +
Cranial cruciate ligament rupture - ++

-, +, -+ increasing frequency of occurrence

XoAdTNTEG 0T YT (Scott & McLaughlin 2007a).

H emBetikotTnTa TG YATAG KATE TNV €€€TAOT TNG, GUL-
viBwg pokaeitat artd Tov ¢popo, To aiohnpa mayiSevong
Kot a7td ToV TOVO KATA TOUG XetpLopovs. O ¢poPog ptopel va
petwBel e€aopatilovrag éva rpepo eptpdArov, arodpevyo-
VTOG QTTOTOLEG KLVITELG KOl XELPLOHOVG KAL XPTOLHOTIOLMVTOG

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

encountered in particular breeds, such as hip
dysplasia in Maine coon cats (Scott & McLaughlin
2007b). In Table 2 the most frequent feline
musculoskeletal causes of lameness are presented
and summarised (Scott & McLaughlin 2007a).
Feline aggression during physical examination



600 10 SUVATOV AYdTEPOUG TPOTIOLG CUYKpATNONG (Beaver
2004). Ot TteplocoTepeg YaTeg amoSelkvOOVTaL OLVEPYA-
OLHEG OV AVTLHETWITIOTODV [E LTTOHOVT KAl GEBACHO OTNV
Wlaitepn pvon toug (Voss & Steffen 2009).

H extipnon tov movov otn ydta eival SOokoln emetdn)
Ta eppavi onpeia propei va eivat nudtarta (Voss & Steffen
2009). OLydTeg oL TTOVODY TUTILKE €XOLV HELWHEVT) SpaOTN-
protnTa, kdBovtal oo faBog Tov KhovProv kat artopevyovy
v enadn pe tov &vBpwro. Teivouv va Sucavaoxetovv i
artodpeHYOUV TOUG XeLPLOHOUG Kat ptopel va Sei€ouv onpeia
emBeTikoTn TG (Beaver 2004). Emiong, n avopelia kat n
oML cwHATIKOV Bdpoug amotelovy evdeifelg movou 1)
aduvafpiag TG YAToG vo Tipooeyyioel Ty Tpodr TG, eldIKd
eqv auth éxel TomoBetnBel Yynhd. Opoiwg, av n yata dev
Hrtopel va ipoceyyioel to Soxeio pe TNV GUpo LYLEWVNS,
oupei kat apodevel oe Sidpopa onpeio Tov omTiov (Martin
1994). Zvxva mapatnpeitot ampoBupior yior petakivnon,
o vidt kot exTéNeo) OAHATOV, KaBwG emiong, arpoBuptia
KoL YL TRV TiepUToinamn Tou Tpk@patog Tne. TIodég popég,
KUpiwg veapég YaTeg, epipépovtal 0To KAoUPL emibeTikd
Kot oppovy ota Todpata tov (Voss & Steffen 2009). Ocov
adopd TNV aTtelkovioTikn Stepevvnon, eneldn Ta 00Td
NG YATAG elval KPA KAl 0L tANOLMGELG €LV GUX VA NTTLEG,
QTTOUTOVV TOLL KOATG TIOLOTN TAG akTivoypadrpatar (Farrow et
al., 1994). EiS1tdTepa 1o TO TIEPLPEPLKO TUMHO TWV KKPWV
TIPOTIHOVTAL Tot LAY paocToypadiag (Waibl 2004).

YKeNeTIKEG SlapopEg YATAG KAl GKOAOU

Hyvwon g avatopiog kat ¢ $ualoloylag Tov puooKehe-
TIKOU CUOTHHATOG TNG YATAG elval TpwTapXIKNG onpaciog
Yl TOV XELPOLPYO, KAOMOG UTTAPXOLY APKETEG HIKPEG KL
OpLOopEVEG HeYaeg Slapopég ae axéoT pe Tov oKOAO (Scott
& McLaughlin 2007a).

H avatopio Tov HUOOKENETIKOU CUOTHHATOG TG YATOG
AVTOVOKAG KUpiwg To péyeBog, TNV KIVNTIKOTNTA KAt T
Satpodpry Tng (Conzemius et al., 2003). Eidikdtepa, to po-
OOKEAETIKO GUGTNHA TNG VAL TTLO EVAVYLOTO, Ol OKEAETIKOL
HUEG €XOLV TIEPLOCOTEPO OXNHA TALVIAG KAl 0 evOLdpETOG
oLVOETIKOG 10T ivart TTo Xarhapdg. Ot ydiTeg eivat OXETIKA
HIKpOTEPEG O HEYeDOC Kat €xouv HeyallTep oXéon eTtL-
GAVELNG OOUATOG TIPOG CWHATIKO PAPOG Ge OXEDT He TOV
OKUMO, [e ATTOTENETHOL O OKEAETOG TOUG VA eival EAaPpUTE-
poG. Ta paKpd 00TA TNG YATAG £XOLV LEYAADTEPO HUEAIKO
QUAO KA AeTTTOTEPO PAOLO KAL TO TIAXTEN OOTA £XOULV HOALG
Ayo XIAMOGTA TIGXOG, YeYOVOG TToL ptopei va odnyroet oty
TPOKANGT POYU®OOUG 1) TTAPOUG KATAYHATOG KATH TOVG
XELPLOROUG Toug Yl TN Stevépyela ooteooVvBeong (Ness
et al., 1996). Eniong, tTa paxpd ootd g ydtag, oe oxéon
{e TOL OKUAOV, eival OXETIKA eLBE Kot GWANVOELDN Kal
éxouv idlog SlapETpou HueAKd avAd ae OO TO KOG TOUG,
Yeyovog Tov KaBloTd arroTEAETUATIKOTEPT) TV EVOOHVEANIKT]
nAwon (Scott 2005) kat v TomoBétnon SaktuAoeldolg
HETOANLKOD PAHUATOG OTLG HETAPUOELG TOUG.

Ye avtiBeon pe ToVv 0KONO, Ol OKENETIKEG SladpopEg

Differences between cats and dogs in orthopaedics

is usually caused by fear, the impression of being
trapped and pain during manipulation of the
affected sites. Fear can be reduced by ensuring a
serene environment, avoiding sudden moves and
using the simplest restrain techniques (Beaver
2004). Most cats can become cooperative if
handled with patience and respect to their
particular nature (Voss & Steffen 2009).

The evaluation of pain in cats can be
challenging because the obvious signs may be very
mild (Voss & Steffen 2009). Cats in pain usually are
presented with reduced motor activity, sit against
the far end of the carrier and avoid contact with
people. They tend to resist or avoid handling and
may turn aggressive (Beaver 2004). Furthermore,
anorexia and weight loss may indicate pain or an
inability to reach the food source, especially if
it has been placed at a high spot beyond reach.
Likewise, if the cat cannot reach the litter box,
it may urinate or defecate in various spots in the
house (Martin 1994). There is often a reluctance
to move, play or jump, as well as to self-groom.
More usually young cats will often move around
the carrier in an aggressive manner and attack the
walls and bars (Voss & Steffen 2009). In regard
to diagnostic imaging, because feline bones are
small and lesions are often mild, good quality
radiographs are mandatory (Farrow etal., 1994).
Especially for the peripheral limb, mammography
film is the preferred choice (Waibl 2004).

Skeletal differences between
cats and dogs

Knowledge of the anatomy and physiology of
the musculoskeletal system of cats is of primary
importance to the veterinary surgeon, consid-
ering that there are several smaller and certain
greater differences compared to dogs (Scott &
McLaughlin 2007a).

The anatomy of the feline musculoskeletal
system usually reflects its size, mobility and diet
(Conzemius et al., 2003). In particular, the feline
musculoskeletal system is more flexible, skeletal
muscles are strip-shaped and the intermediate
connective tissue is looser. Cats are relatively
smaller in size and have a bigger body surface to
body weight ratio, resulting in a lighter skeleton.
Feline long bones have a wider medullary canal
and thinner cortex and the flat bones have a
width of barely a few millimetres, resulting in
higher risk for greenstick or complete fractures
during surgical manipulations for internal or
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Mivakag 3. HAiKia UYKAEI0NG TWV EM@PUOIOKWV YPARHWY TG YATag (Tpomomoinpévog amo Scott & McLaughlin

2007a).
HAkia ydtag
4-8 unvwv 8-14 unvwv 14-24 pnvwv
Kuptwpatog wuomatiaiag akaveag Kevtpikou akpou whévng >ovSUAWY

g MepipepikoL Akpou Bpayioviou Metakapmiwv

=

§ KevTpikol akpou Kepkidag

v , 0

2 Micoel6oU¢ 0oToU

o

3 Oarayywv 1 &Il

=4

= .

fin Mtépvag
Metatapoiwv

Kevtpikou akpou pnptaiou
Mepipepikol AKPOL KVrUNG

Mepipepikol dxpou mepdvng

Kevtpikol akpou Bpayioviou
MepipepikoL Akpou Kepkidag
Neptpepikol Akpou wAEVNG
[Tepipepikol dkpou pnplaiou
Kevtpikol dkpou Kvrung

KevTtplkou akpou mepovng

Table 3. Age of growth plate closure in cats (modified by Scott & McLaughlin 2007a).

Age of the cat
4-8 months 8-14 months 14-24 months
Deltoid tubercle of the scapular tuberosity Proximal ulna Vertebrae

Distal humerus

= Proximal radius Proximal femur

=

< Accessory carpal bone Distal tibia

B

o .

3 Phalanges | &Il Distal fibula
Calcaneus

Metatarsal bones

Metacarpal bones

Proximal humerus
Distal radius
Distal ulna

Distal femur
Proximal tibia

Proximal fibula

HeTOEV TV GUAGV 0TI YATA VAL OXETIKA EAGXLOTEG KL
OLVETIOG lval EVKOAOTEPO VA SlapopPpwBolV XelpovpYIKEG
TEXVIKEG, epyaNela KAl VAKG TTOU Ogv dtadpépouy petady
Toug (Scott & McLaughlin 2007a).

Av ovyKpivoLE TIG ETTIGUOLAKES YPAHHEG AVAHETH
oTa 00O €81, AVTEG TNG YATAG elvat ammAég Kal emtimedeg
070 0UVOAS Toug. Ow¢ 6TOV OKVAO, £TOL KAL GTN) YATX, O
XPOVOG GUYKAELONG TWV ETUPLOLAKMDV YPAUHAOV elvat e€a-
TOHIKEVHEVOG Kot OgV UTTAPYEL CUYKEKPLUEVT aKoAoLBia
oVYKAELONG, WOTOCO Ol ETILPLOLAKES YPUUHES HITOPOUV
VO X@PLOTOVV O€ TPELG KATNYOpieg O€ OXEDT He TOV XpOVO
oUyKAeLoNG TOVG, OTIwG daivetat oTov ITivaka 3 (Smith
1969). Ot emdpuOLaKES YPAUUES TTOL KAEIVOLV TeENevTaES
efvat ol o emippeneig oe KaBvoTtepnuévn cVYKAELON Kal
O€ OPLOEVEG TIEPITTWOELG pTTopel va TtapatnpnBolv Kotd-
Aoura xdvdpou oe (oo nhikiag peyalTepng Twv SV ETOV.
IMap’ OAa avtd, oe avtibeon pe Tov okOAO, N YwVIHdNG
TOPAROPPWOT) TOV AKPWV lval OTEvIA 0T YATA, KUpIwG
AOY® TOL HIKPOTEPOU AVACTHHATOC TNG KAL TNG YEVIKA
HELWpEVNG dLVATOTNTAG AVATITUENG TNG.

To evpog TV KV oewV TwV diddpopwv apbpioewv Tng
yétog Sadpépet ard avtd TOU OKUAOL Kol GUVETT®G KOTH
TOV KALVIKO éAeYXO TNG KIVNTIKOTNTAG TOUG, Kabag Kot o€
niepintwon apBpddeong Ba Tpémel va GUUPOVAELOHACTE
tov IMivaxa 4 (Scott & McLaughlin 2007a).
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external fixation (Ness et al., 1996). Furthermore,
in contrast with dogs the feline long bones are
relatively straighter and tubular, and the medullary
canal has the same diameter in all length, a fact
which ensures the effectiveness of intramedullary
fixation (Scott 2005) and placement of stainless-
steel ring fixation sutures in their metaphyses.

In contrast to dogs, skeletal differences
between cat breeds are minimal, therefore it
is easier to form surgical techniques, tools and
surgical materials without too much variability
(Scott & McLaughlin 2007a).

If we compare the epiphyseal growth plates
between the two species, feline epiphyseal plates
are plainer and more horizontal in general. As in
dogs, the epiphyseal growth plate closure time is
individualised and there is no particular order for
growth plate fusion, however epiphyseal growth
plates can be categorised in three types relative to
the time of closure as it is summarised in Table
3 (Smith 1969). Epiphyseal growth plates which
close late are mostly affected by delayed closure
and in certain cases cartilage remnants can persist
in animals older than two years. Nevertheless, in
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Mivakag 4. EVLPOG Kivong Twv apBpwoewv TG YATag Kal Tou GKUAOU (Tpomomotnpévog amo Scott & McLaughlin

2007a).
Apbpwon Kivnon dta (poipeg) TKUNOG (poipec)
Kapyn - éktaon 170-190 125-145
Quog
TIPOoAyWYr - amaywyr 100-120 80-100
AyKwvag Kapyn - éktaon 130-155 140-150
Kapmog Kapyn - éktaon 160-180 175-190
KApn - éKtaon 150-170 150-170
loxio
TIPOoaywyn - amaywyr 80-100 100-120
[ovato Kapyn - éktaon 150-170 130-150
Tapoog KApn - éKtaon 140-170 155-185

Table 4. Range of motion of the joints of cats and dogs (modified by Scott & McLaughlin 2007a).

Cat (degrees)

Dog (degrees)

Joint Motion
Flexion-extension
Shoulder
Adduction-abduction
Elbow Flexion-extension 130-155
Carpus Flexion-extension
Flexion-extension
Hip
Adduction-abduction 80-100
Knee Flexion-extension
Tarsus Flexion-extension

170-190
100-120

160-180
150-170

150-170
140-170

125-145

80-100
140-150
175-190
150-170
100-120
130-150
155-185

i) [Ipoo0i1x axpa

H wpom\d&tn Tng ydtag oe oxéon pe Tou GKOAOU eival
eupLTepn Kat Ppaxvtepn (Scott & McLaughlin 2007a) kat
éXeL OLOYKWUEVO AKPAOULO He U0 artoPpUoELS, TNV ayKL-
OTpOELdN KAl TNV LITEPAYKIOTPOELST (LETAKPDLLO), EVE®
010 TIpdcBio XeiAog TNG WHOYANVNG UITAPXEL N £VTOVX
ENMUNKLOpEVT Kopakoeldr|¢ amtodpuon (Ewdva 1). H ma-
pouaia Twv armopvoewy avt®v Ba Tpérel va eivatl yvomotn
OTOV XELPOLPYO KATK TNV TTPOCTIEAXCT] TOV TTEPLPEPLKOD
TUAHATOC TNG WHOTIAKTNG, TOCO KATH TNV avOYwaor Tov
UTTAKAVOLOL HLOG aTtd TNV wpom\atiaia dkavBa, 6o Kal
YL TNV agtoGpuyT) TPOKANONG KATAYHATOG TG KOPAKOEIS0UG
anoguong (Johnson 2014a).

H yata mapovoialet peyodbTepn KIvnTIKOTNTA OTIG
wHoPpaxtovie apBpwaoels, o€ oxéar e Tov oKUAO, Yeyovdg
mtov Sev Tpémel va apeppnvevBel w¢ maBoloykod Katd
v opBormaudikr) e€étaon (Scott & McLaughlin 2007a).

[MTpooBiwg tng wpoPpaxtoviag apBpwong NG yatag
aretkovietal TavTa akTVONOYIKA 1), Xwpig KAIKT afia,
KAeida, 1) ortoin OpwG Sev TIPETEL VO GUY KEETAL e KATOY [t
™G wporhdtng (Ewdva 2). AvtiBeta, n mapovoia tng otov
okONo Sev eivat otabepr) Kat cuvhBwg amovoialet (Scott
& McLaughlin 2007a).

210 K&T® AKPO TOL Ppaxloviov 0GTOL TNG YATAG EVTO-
mtiletat To vtepTapPATPOXIALO TP, AHECWG KEVTPLKE TOU
éow enkovOLAoU, SlapECOL TOL OTT0{0V TTEPVAEL TO HEGO
vevpo Kat n Ppoxtovia aptnpia (Ewkdveg 3A kat 3B). Ta
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contrast to dogs, angular limb deformities are
less frequent in cats, mostly due to smaller size
and reduced development potential.

The range of motion of various feline joints is
different than that of dogs, and in consequence
Table 4 should be consulted during the physical
examination and mobility evaluation, as well as in
cases of arthrodesis (Scott & McLaughlin 2007a).

i) Front limbs

The scapula of cats is broader and shorter com-
pared to dogs (Scott & McLaughlin 2007a) and
it has a tall scapular spine with two processes,
the acromion and metacromion, whereas at the
cranial border of the glenoid fossa there is a par-
ticularly elongated coracoid process (Figure 1).
Veterinary surgeons should be aware of these
processes during the surgical approach of the
peripheral scapula, during retraction of the in-
fraspinatus muscle from the scapular spine, as
well as in order to avoid fractures of the coracoid
process (Johnson 2014a).

Cats have greater mobility in the shoulder
joints compared to dogs, a fact that should not
be considered abnormal during orthopaedic ex-
amination (Scott & McLaughlin 2007a).

The clavicle bone can be observed cranial to
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Ewkdva 1. MAayia (A) kat kothiakr (B) ameikdvion tng wuomAatng ydtag (tpomomoinpévn amo Scott & McLaughlin [2007al). i: umepyArjvio @Upa, ii:
KOPAKOELONC amo@uon, iii: KAEISa, iv: ayKIOTPOEISNE amdpuaon, v: LETAKPWHIO, Vi: KOPAKOEISHG amo@uan, vii: UTEPYAVIO QUHA, Viii: ayKIOTPOEISNG
amoOPUON, iX: LETAKPWHLO

Figure 1. Lateral (A) and ventral (B) depiction of a feline scapula (modified from Scott & McLaughlin [2007a]). i: supraglenoid tubercle, ii: coracoid
process, iii: clavicle, iv: hamate process of the acromion, v: metacromion, vi: coracoid process, vii: supraglenoid tubercle, viii: hamate process of the
acromion, ix: metacromion

the feline shoulder joint in radiographs, which
is without clinical significance, but it should not
be mistaken for a scapular fracture (Figure 2). In
contrast, the clavicle bone is not always observed
in dogs and it is most frequently absent (Scott &
McLaughlin 2007a).

In the distal end of the feline humeral bone
the supracondylar foramen can be located, in the
medial aspect of the medial epicondyle, through
which the median nerve and brachial artery
course (Figures 3A and 3B). These anatomical
structures are worthy of note during surgical
approach and internal fixation of the distal end
of the humeral bone (Johnson 2014b). Moreover,
the above anatomical structures can be trapped
between bone fragments in supracondylar frac-
tures of the humeral bone, and in this case the
resection of the inner wall of the foramen is re-
quired. Finally, intramedullary fixation of the
humerus can be problematic due to the presence
of the supracondylar foramen, due to the fact that
while advancing the pin toward the distal end of
the humerus, the tip can exit through the foramen
and injure the median nerve and brachial artery.

Eikdva 2. [TAAylo aKTIvoypa@nua ToU WHOU yaTag, 0Tou @aivetal n kAsida
(B€Nog) (mpoowmikd apxeio NIM).

Figure 2. Lateral radiograph of the shoulder joint of a cat where the clavicle
can be visualised (arrow) (author’s NP patient records).

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019
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Ewkova 3. A. lMAayta kat mpooBiomioBia ameikovion Tou aykwva yatag. To péco veupo Kat n Bpaxidvia aptnpia Siépxovtal péow Tou
UTTEPTIAPATPOYXIAIOU TPAATOG LE KATEVBUVON Ao TToW TIPOG Ta EUMPAG (tpomomoinpévn amo Voss & Steffen [2009]). i: péoo veupo, ii: payidvia
aptnpia. B. MpocBiomiodio akTivoypdenua TG apHpwong Tou ayKwva ydtag, 4mmou gival opatd To UMEPTIAPATPOXIAO TP A TNV £0W TTAEUPA TOU

nepIPEPIKOL Bpaytoviou (BéNog) (Mpoowmiko apyeio NM).

Figure 3. A. Lateral and craniocaudal depiction of the elbow joint of a cat. The median nerve and brachial artery course through the supracondylar
foramen with a caudal to cranial direction (modified from Voss & Steffen [2009]). i: median nerve, ii: brachial artery. B. Craniocaudal radiograph of
the elbow joint of a cat, where the supracondylar foramen is visualised in the medial aspect of the distal humerus (arrow) (author’s NP records).

avatopkd autd otolxeia xpnlovv Wiaitepng mpocoxng
OTN XELPOUPYLKT) TTPOGTIEANGT) KAl TNV 00TE0CVVOEGT TOV
KATw aKpov ToL Ppaxtoviov (Johnson 2014b). Emniong, oe
uTEpKOVSVA LA KATAYHATH TOL PpaxLoviov, Ta TTapaTtd-
V@ OVOTOULKE OTOLKelo HITopel va eYKA®PLOTOOY peTaD
TOV KATAYHATIK®V Te(oX{wV Kot 08 auTr) TNV TEPIMT®ON
QUTAUTELTOUL 1) EKTOWT TOVU 0w TOLXWHATOG TOU TPHHATOG.
Télog, n evdopvehikn HAwaomn tou Bpaxtoviov kabiotatal
TIPOPANUATIKI AOY® TNG TapoLsiag TOL UITEPTIAPATPOXIALOL

Langley-Hobbs [2018]).

In order to avoid such injury, the distal end of
the pin is advanced up to 7-9 mm medial to the
medial epicondyle (Figure 4A) or alternatively, if
an intramedullary pin cannot stabilise the frac-
ture due to its length, a pin of less than 1,6 mm
in diameter is used, which can run through the
foramen and lodge into the medial epicondyle
(Schrader 1994) (Figure 4B).

The feline ulnar nerve is located beneath the

Ewkéva 4. A. Evag Bpayug, peyalou Slapetpripatog evaouuehkog HAog mpowbeital éwg Aiya xthiootd
KEVTPIKOTEPA TOU UTIEQTIAPATPOXIAIOU TPHHATOC 0TV TTEPLPEPIKH Slapuon Tou Bpayioviou TG yaTag.
B. Evag pakputepog, pikpoTepNnG Stapétpou evoopuehikdg HAOC powBeital PéxpL Tov 0w KOVEUAO Tou
Bpax16viou TG yatag SlepXOHEVOC ECWTEPIKA TOU UTTEPTIAPATPOXIAIOU TPAUATOC (TpoTTomotnuévn and

o

Figure 4. A. A short, large diameter intramedullary pin is advanced up to a few millimetres medially to
the supracondylar foramen in the distal diaphysis of the humerus of a cat. B. A longer, smaller in diameter
o intramedullary pin is advanced up to the median epicondyle of the humerus of the cat running through
= the surpracondylar foramen (modified from Langley-Hobbs [2018]).
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TPNHATOG, KOOGS KaTd TNV powdnon Tov HAov Tpog To
TIEPLPEPIKO TUNHA TOL Ppaxtoviov, autdg pitopel va StéADeL
Slarpéaou auToL Kal VA TIPOKAAETEL KAKWGOT) GTO VEVPO Katl
v aptnpia. [la Tnv arrotpomnn NG KAKwonG, To TIEPLPEPIKO
dKpo ToL AL TIpowBeiTal €mg 7-9 mm KeVTpIKOTEPX TOU
éow emkovdvlov (Ewodva 4A) 1§ evalhakTikd, e¢pocov Sev
e€aopalilel tkavomonTikr oTafepdTNTA TOL KATAYUATOG
AOY® TOL PKOLG TOU, XPNOLHoTToLeiTat HA0G SlapéTpou
HIKpOTEPNG aTtd 1,6 mm, 0 0Toiog SIEPKETAL ECOTEPLKA
TOU TPAHATOG KAL EVOPNVAOVETAL OTOV €00 KOVOUAO TOU
Bpaxloviov (Schrader 1994) (Ewova 4B).

To whévio vebpo 01N YAt VTOTlETAL KATW ATIO TO
Bpoyd T TNG 0w KEGAATG TOV TPIKEPAAOL Ppaxloviov
puog (Ewdva 5). O pug autdg Bpioketat omobing g ¢ow
TIAEVPAC TOL Ppaxtoviov KovOVAOU, OTIOL Kol ELGEPXETAL
0TI £€00 TTAELPA TN ATTOPUOTG TOL WAEKPAVOU. ATtaTElTAL
TPOGOXT Yla va artopeLXOel KAKWOT) TOL VEVPOL KATA TNV
avOywaon Tou HLdG Ylor TNV ATTOKAALYT TNG €0TING TOUL
Kataypatog (Johnson 2014b).

21 yéta, 1o v oxnpa Tov Ppaxloviov 0oToL GTO
TEPLPEPLKO TOV TUNHA 0€ CLUVOVAGHO (e TO YEYOVOG OTL O
WAeKpavikoG foBpog Sev Slarepvdrtarl armod To LTepTPOXi-
Ao TP, €XEL WG ATIOTEAEGUA TI) OTIOVLIOTEPT TIPOKAN O
KATAYHAT®V GTNV TIEPLOXT] QUTH O€ OXEOT) HE TOV OKVAO

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

Eikéva 5. Anieikdvion g é0w MAEUPAG TOU ayKwva TnE yatag,
OTIOU PAIVETAL N TIOPEIA TOU WAEVIOU VEUPOU (TPOTIOTIOINPEVN ATTO
Scott & McLaughlin [2007a]). i: Bpaxtdvia aptnpia, ii: péoo veupo,
iii: umepmapatpoyiio TPrpa, iv: WAEvIo velpo, v: TPIKEPANOG
Bpax16viog pug, Bpaxy TUAHA TNG 0w KEPAANG.

Figure 5. Depiction of the medial aspect of a feline elbow joint
where the ulnar nerve course is shown (modified from Scott

& McLaughlin [2007a]). i: brachial artery, ii: median nerve, iii:
supracondylar foramen, iv: ulnar nerve, v: triceps brachii muscle,
short segment of the medial head.

short part of the medial head of the triceps brachii
muscle (Figure 5). This muscle is located caudal
to the medial epicondyle of the humerus, where it
inserts in the medial aspect of the olecranon. Care
should be given in avoiding injury to the ulnar
nerve during retraction of the muscle in order
to visualise the fracture site (Johnson 2014b).

In cats, the straight shape of the distal humer-
us combined with the absence of a supratrochlear
foramen through the olecranon fossa, results in
rarer fractures in this anatomical site compared
to dogs (Scott & McLaughlin 2007a).

In 40% of cats there is normally a sesamoid
bone in the tendon of origin of the supinator
muscle. It is visible in mediolateral radiographs
of the elbow joint, in the craniolateral aspect
of the radial head (Figure 6) and it should not
be mistaken for osteophytes or chip fractures
(Wood et al., 1995).

Because there is greater mobility between
the two antebrachium bones in comparison with
dogs, fracture management by fixation of only one
of them may lead to insufficient stabilisation of
the other (Schrader 1994). It may be necessary



(Scott & McLaughlin 2007a).

210 40% TV yaTOV LTTAPXEL PLOLOAOYLKE EVal OT|oOLLO-
€18£¢ 00TO 0TOV EKPUTIKS TEVOVTA TOU Ppayéog LIITIHGTH
pudG. AKTIVOMOYIKG eival 0patd, o€ £0w TAAYLX AKTLVO-
ypadpripata TG dpbpwaong Tov aykmva, otny Tpocbia-£€w
TIAeVPE TG KePaTG TG Kepkidag (Eikova 6) kat Sev mipéret
va ovyxéetal pe 00TedPUTO 1) KATaypa Siknv dproidag
(Wood et al., 1995).

Eneldn), oe oxéon pe Tov oKOAO, LTTAPXEL HEYOADTEPT
KIVNTIKOTNTA HETAEL Twv §U0 00T®V TOL avTippayiov,
1 AVTILETWTILON TWV KATAYUATOV TOL pe 00TE0OVVOEON
HOVO TOL eVOG 0GTOU, TIBAV®RG vor 08Ny OEL O€ AVETIAPKT)
otabepornoinomn tov aAov (Schrader 1994). Ev&éyetat va
KATAOTEL amapaitntn 1 00TE00VVOEDT TOV KATAYUATOV
Kal Twv 000 00T®V, Wiaitepa av To £va 1) Kot Ta dVo K-
Taypata eivat ouvtpurtikd (Scott & McLaughlin 2007a).
Qotdoo, Ba pémel va anopevyetal n ooteocvVOeon Tou
€VOG 00TOV TIAV® 0TO GANO, SLOTL O peydhov Padpod mtpnvi-
opdG Kot LTTTLAOROG (45-55°), TTOL EMITPETIEL ) AVATOpIX TOL
avTiPpaxiov NG yaTag, armotehel HEPOG TNG PUGLOAOYLKNG
Aettovpyiag Tov TPOadiov AKpoL Kat, CUVETKGE, elval oT)-
HavTIKO va Slaodohifetal n KivnTiKOTNTA HETaD KepKiSag
Kal wAévng 6Tav yivetal ooteochvBeon Tov avtifpayiov
(Schrader 1994). A6 ta maparave daivetal 4Tt n whévn
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Eikdva 6. MAaylo aktivoypd@nua tou
AYKWVA YATag, OTIoU PA{VETAL TO ONOAHOEISEC
TOU EKQUTIKOU TEVOVTa TOU Bpayéog ummiaoth
HUOC (B€NoC) (tpomomoinuévo amo Thrall
[2016]).

Figure 6. Lateral radiograph of the elbow
joint of a cat where the sesamoid bone in the
tendon of origin of the supinator muscle of a
cat can be visualised (arrow) (modified from
Thrall [2016]).

to manage the fractures of both bones by surgi-
cal fixation, especially if one or both fractures
are comminuted (Scott & McLaughlin 2007a).
However, fixation of only one of the antebrachium
bones should be avoided because the wide range
of supination and pronation (45-55°), allowed by
feline antebrachial anatomy; is part of the normal
function of the front limb and therefore it is im-
portant to ensure the mobility between the radius
and ulna, during surgical fixation of the antebra-
chium (Schrader 1994). From all of the above it
can be derived that the ulna is more important
in cats than in dogs (Scott & McLaughlin 2007a).

In cats, the distal growth plate of the ulna is
horizontal (Figure 7A), a fact that contributes
to reduced frequency in post-traumatic prema-
ture growth plate closure and angular deformity
of the antebrachium. In contrast, because it is
“V-shaped” in dogs (Figure 7B), the surface of
ulnar cartilage is increased, resulting in increased
contribution to the growth of the ulna in length,
but at the same time it increases the frequency
of compression injury to the stem cell layer of
the ulnar cartilage (Scott & McLaughlin 2007a).
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Eikova 7. MpocBiomiobio aktivoypdenua tou mepigepikol avtiBpayiou yatag (A) kat okUAou (B) (mpoowmiko apyeio NIM).

Figure 7. Craniocaudal radiograph of the distal antebrachium of a cat (A) and a dog (B) (author’s NP records).

el onpavTIKOTEPO PONO 0T YATA ATTO O,TL GTOV GKVUAO
(Scott & McLaughlin 2007a).

21N y&Ta, N KATO EMGUOLAKT) YPAHLT TNG WAEVNG eival
emtinedn (Eikova 7A), yeyovdg mov cupBAAel O HelwHEVNG
OLXVOTNTAG HETATPAVUATIK TTPOLUN GOYKAELOT TNG KAl
TAPAROPPWOT) TNG YPARHNG ToL avTiBpayiov. Avtifeta,
oToV OKOAO, emeldn €xet oxnua «V» (Ekova 7B), avlavel
NV eMPAVELX TOL CLLEVKTIKOD XOVOPOU, He ATTOTENETHA
TN HEYXAVTEPT GUUPOAT) TOL GTNV KATA UKOG abENOT) TNG
WAEVNG, MG TTop AN o aLEGveL Kot T CUXVOTNTA CUTTL-
E0TIKOV KAKWOOEWY 0T OTOLRASK TV PAAGTIKGV KUTTEPY
1oL oLLevKTIKOV XOVSpou (Scott & McLaughlin 2007a).

ii) OmiocOwax axpa

Ye avtifeon pe tov k0O, 0 aTpoyYyUAOG 0UVEETHOG TTa-
PEXEL OTUAVTIKO HEPOG TNG ALUATWOTG TNG KEPAANG TOU
unptaiov ootov NG yatag (Culvenor et al., 1996). Avto
lowg eppnvevel To YEYOVOG OTL 1] XONIITIKA VEKPWOT TNG
KEPAANG Tou pnplaiov dev éxet mapatnpndei otn ydra.
Emniong, n aupdrwon g kePpahig p€ow Tou oTpoyyLAOU
ouvSéopov Ty tpooTtateel and mbovr) VEKpwor) oe Ttepi-
TITOOT ETPUOLOAVOTIG TNG, HE ATTOTENETHA 1) 00TEOOVVOEDT)
NG va €XeL KA TTPOYvmon akopn kot dtav StevepynOel
kaBuotepnuéva (Scott & McLaughlin 2007a).

O pbeg yUpw artd 1o 1oxio Tapouatdlovy oplopéves
Sapopég petal ToL GKOAOL KA TNG YATAG, OL OTIO{EC TIPETIEL
va An¢gBolv vtoyn Kata tnyv pootéhacn tou yiov. O
Teivwv TNV mAateio Teptrovia Kat 0 €€ ATV UG eival
evplTepol otn yata. Otav dievepyeitatl ) mpocOiomhd-
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ii) Hind limbs

The ligamentum teres provides a significant
portion of the feline femoral head perfusion,
as opposed to dogs (Culvenor et al., 1996). This
might explain the fact that avascular necrosis
of the femoral head has not been observed in
cats. Moreover, femoral head perfusion through
the ligamentum teres provides protection from
possible necrosis in case of epiphysiolysis of the
femoral head, resulting in good prognosis of os-
teosynthesis even when surgery is delayed (Scott
& McLaughlin 2007a).

The muscles surrounding the hip joint present
certain differences between dogs and cats, which
should be taken into consideration during hip
joint surgical approach. The tensor fasciae latae
muscle and the vastus lateralis muscle are wider in
cats. When craniolateral surgical approach of the
hip is selected (Johnson 2014c), a technique most
often used in cats, a wider incision is required
through the tendon of origin of the deep gluteal
fascia compared to dogs (Ablin & Gambardella
1991). Furthermore, in cats the gluteal muscles
are larger, rendering the surgical approach of
the hip joint more challenging (Johnson 2014c).
Finally, the vastus lateralis muscle needs more
extensive subperiosteal dissection and retraction
in order to accomplish adequate exposure of the
femoral neck (Ablin & Gambardella 1991). The



yta pooTtéAaot) tou toxiov (Johnson 2014c), Texvikn n
ortola XpNOLUOTIOLELTOL GUXVOTEPX OTN YATA, oTouTeiTol
HEYaAUTEPN TON HEOW TNG KPUONG TOL TeElVOVTA TNV
mhateio ieptToviar Huog oe axéon pe Tov okbAo (Ablin &
Gambardella 1991). Eniong, otn ydta, ot yhovtiaiot poeg
elval peyahiTepot Kot KEVOLV TNV TTPOOTIEANOT) TOV Lo){ov
akxopn Svokoldtepn (Johnson 2014c). Télog, 0 €€w A TG
HUG XpetdleTal HeyaADTEPN LITOTIEPLOOTIKN avOYWOT) Yial
va emitevyBei emapkng ékbeon Touv avXEva Tou pnpLaiov
ootoV (Ablin & Gambardella 1991). O parmtikég {Hug, o
0TI0{0¢ GLVAVTATOL G EEWTEPLKT TIPOOTIEAAGT) TOU [N pLaiov
(Johnson 2014c), eival povog 6T YATA, EVE GTOV OKDAO €XeL
nipoobia kot omioBia yaotépa. Akopn, o toxtoiepdg olv-
deopog arrovatalet otn yata (Scott & McLaughlin 2007a).

O kUpleg TEPLOXEG POPTIONG TNG KOTUANG TG YETHG
elval To KevTpiko Kat To omioBio TpLITpdpLd NG, oE AvTi-
Beon pe Tov okVAO TTOU givar To TTpOaBio. AUTO €xel peyan
onpaoia y tn Oeporeio TV KATAYHATOV TNG KOTUANG 0TN
y&ta, ylo toc ortoior Oa pémet va avaBewpnBel ) avtiAnyn
OTL ToL KATAYHATA TOU oTtioBlov THAHATOS TNG Hitopolv
VO AV TIHETOTILOTOVY Kat ouvtnpntika (Beck at al., 2005).

2116 yateg vndpyxet Stapopou Pabpot aoPeotomnoinon
TOU ONOAHOEIOOUG 00TOV TNG €0w KEPAANG TOL YOG TPO-
Kvnpiov podg Kat Tou tyvuakoo puog (McCarthy & Wood
1989, Arnbjerg & Heje 1993)."Etat, epdoov Ta onoapoeldn
aUT& 00TA efval pn) AOPeCTOTTOMUEVA, Tar GNOApOEldH AT
dev paivovtal ota aktivoypadrpata (Scott & McLaughlin
2007a). Etvar afloonpeiwto dtLotn ydta o tpdadiog xiootdg
obvdeopog eivat oykwdéotepog amd tov omicBio, yeyovdg
IOV elK&LETAL OTL ATTOTENEL £VAV OUTTO TOUG TIAPAYOVTEG TTOV
OULUPAANOUY 0T ORETIKA HELWpEVT) oLXVOTNTA pryENG TOVL
(Scavelli 1987, Umphlet 1993).

Téhog, kabévag amd toug S0 TAGYLOVG CUVEEGHOUG
NG KVNpoTapotkng &pBpwong amoteleitat artd Svo Ppa-
Xelg ouvdéopoug, dnhadr) dev vtapyel pakpa poipo drwg
otov okOAo. Autd Ba mpémel va AapPdvertat vtoyn oty
yivetal avTiKatdoTaot) Toug pe TexvnTo ovvdeapo (Scott
& McLaughlin 2007a).

iii) Zrmovdul\ikn oTnAn

Z1n ydra, n omovOLALKH 0TAAN TTapovatalet peyalbTepn
KLV TIKOTNTA O€ OXEOT) Pe TOV OKOAO, YEYOVOC TToL Sev
nipémel va apeppnvevdel wg maboloyiko katd TNV op-
Bomaudikn e€étaon.

O wxpog aVVSETOG, 0 0TT0I0¢ GTOV OKUAO EKTEIVETAL
arto TN akavBadn amdpuon Tov afova péxpL TNy Kopu
NG akavBwdoug amddpuong Tov TPWTOL BPAKIKOL OTTOV-
Svov, arovatdlet ot yata. O xelpoupydg Tpémel var To
yvwpilet avtd dtav mpaypatomolel paxtaior TPOCTEANOT)
oTNnV auvXevikn poipa NG omovOuAikng oTtiAng. Emiong,
otnv amovaoia TG cuVOeOHIKNG LTTOOTPENG OPeileTal 1)
TEON Yot KAPYN TOL AUXEVA O€ VEUPOUUIKEG SlaTapayEg
™G ydrag.

H omovSuAikn 6TAN TNG YATOG €ivart TLo E0KAUTTN,

Differences between cats and dogs in orthopaedics

sartorius muscle, which is encountered during
lateral surgical approach of the femur (Johnson
2014c), is singular in cats, whereas in dogs it
has a cranial and caudal head. Furthermore, the
sacrotuberous ligament is absent in cats (Scott
& McLaughlin 2007a).

The main stress points of the acetabulum in
cats are the central and caudal third, in contrast
to dogs where the stress points are in the cranial
third. This fact is of primary importance for the
treatment of fractures of the acetabulum in cats,
for which the notion that fractures of the caudal
third of the acetabulum can be managed medi-
cally should be reconsidered (Beck at al., 2005).

In cats, there are various degrees of calcifi-
cation of the sesamoid bone of the medial head
of the gastrocnemius muscle and the popliteus
muscles (McCarthy & Wood 1989, Arnbjerg &
Heje 1993). Therefore, as long as they are non-cal-
cified, these sesamoid bones cannot be visualised
in radiographs (Scott & McLaughlin 2007a). It is
worthy of note that in cats the cranial cruciate
ligament is broader than the caudal, a fact that is
considered to be one of the factors contributing
to relatively low frequency of rupture (Scavelli
1987, Umphlet 1993).

Finally, each of the two lateral ligaments of
the tibiotarsal joint is comprised by two short
ligaments, meaning that there is no long segment
asin dogs. This should be taken into consideration
when these are replaced by artificial ligaments
(Scott & McLaughlin 2007a).

iii) Spinal cord

In cats, the spinal cord has greater mobility than
dogs, a fact that should not be misinterpreted as
abnormal during the orthopaedic examination.

The nuchal ligament, which in dogs extends
from the spinous process of the axis to the top of
the spinous process of the first thoracic vertebrae,
is absent in cats. The veterinary surgeon needs to
be aware of this fact when performing a dorsal
approach to the cervical spine. Furthermore,
the absence of supporting ligaments is the rea-
son why the cervical spine tends to flex in feline
neuromuscular disorders.

The feline spinal cord is more flexible, and this
is caused in part by the fact that intervertebral
disks take up more length in cats compared to
dogs (20% instead of 15-17%). Even though feline
intervertebral disks present the same degener-
ation rate such as non-chondrodystrophic dog
breeds, affected cats are usually asymptomatic
(Scott & McLaughlin 2007a). The feline spinal
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YEYOVOG TIOL HEPIKOG OPEINETAL GTO OTL OL HeGOTTIOVSUALOL
Siokot KataAapPavouy HeyaAbTEPO HEPOG TOL UIKOUG TNG
oTn yata mapa atov okAo (20% évavtt 15-17%). Av kat
ol pecoomovdvALoL SioKoL TNG YATAG TIotpovatalovy Tnv
(Sta Téon yiot ekpUALOT), OTIWG TWV [N XoVEPodLGTPOPIKMV
GUAGV OKUA®V, oL TTpooPePAnéveg YaTeG eivat ouvhBwg
acupntopatikés (Scott & McLaughlin 2007a). Xe oyxéon
{e TOV OKDAO, 0 VWTLXIOG HUEADG TG YATAG KATAANYEL TTe-
PLPEPLKOTEPOL EVTOG TNG OTIOVSUALKNG OTAHANG KAL TO OTpLeio
auto Kupaivetal petad twv omov&Viwy O7-13. Yrdpyel
HLKPT) TIOLKINOHOPDIA AVAHETA OTA ATOHO KAL TIG GUAEG,
aAlé ouvnBwg o O7 elvat To OpLo Yl TIG EVAAIKES YATEG
Kat o I3 yx 1 veapa yortdkia (Kot et al., 1994, Dyce at al.,
2002). Ze avtiBeon pe Tov OKOAO, GTN YATO LITAPXEL [l
OXETIKG aKkpLPrG avTioTotyia peTadd TV VEUPOTOpiwY Kal
TV OTIOVEUAWY Kail GUVETIOG [t EVTOTILOUEVT) aANO{woT)
Telvel va emnpedoet PUKkpOTePo aplBpd vevpotopiwy.

Téhog, o1 yd&ta ol 06duiKoi 6TIOVOLAOL elvat HaKpUTEPOL
Kot AenTOTEPOL OE OX€OT e Tov oKVAO (Scott & McLaughlin
2007a).

Eniloyog

Iotopikd vtapxeL N T&oN TTOAG oTT6 Tor 0pBOTTAUSIKA TTPO-
PARHOTO TNG YATOG VO AV TIHETWTTIOVTOL CUVTIPNTIKE, EVE
T avTioToLXa ToL oKVAOUL Xelpoupytkd (Ness at al., 1996).
Av Kal kdmoleg popég n cuvTnpnTikn Oeparmeia popel va
efvat KAtaAMNAN, n Bepareio ipémet k&Oe popa va e€atopl-
Kevetat. O oko1mog Tov opBomatdikov TG ydtag fa pémel
va eivat 1) eMoTpodr) TOL {MOL 0T PEATIOTN AELTOVPYIKO-
mta, 660 10 Suvatd cLVTOUSTEPQ, XPOLHOTIOLOVTAG TX
amhovotepa Siabéotpa péoa (Scott & McLaughlin 2007a).
O ktnviatpog mpémel va yvopilel Ti¢ mapartdve dtopo-
PEC AVAECA GTOV GKUAO KAL TN YATX Kot V& TIG A pBavel
coPapd LTTOYT TTPOKELHEVOL Vi elvat eriTuxnpuévn 1 dlo-
YVOOTIKT TIPOCEYYLOT) KAL 1] AVTILETWIILOT TWV SLAPOPWV
opBomadikav mpoPAnpatwy (Voss & Steffen 2009).
Elvat mpotapyikig onpaciog va KaTavorooupe OTL N
YE&TO Kl 0 OKOAOG, TTLPOAO TTIOU €XOLV APKETA KOV OT)-
peia, Stapépouv oe apa TOAOUG TOHE(S KAl OTL OL YATES
OeV TIPETIEL VO AV TILETWTTICOVTOL WG HIKPOTWHOL GKVUAOL,
YeYOVOG TIOL atoTeAel éva amtd Tar ouXvoTepa AdOn oTn
KTNVIATptKn Ip&En, 6xt ovo oty opBomaidikr aAAd Kat
OTIG GANEG ELOIKOTNTEG TNG.
T0YKpPOUOT) CUHPEPOVT®V
Ot ovyypadeic Snhmvouy ot Sev vTdpyeL GVYKpoLOT
OUHPEPOVTWV.
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cord terminates more caudally inside the spinal
column compared to dogs, and the end of the
spinal cord can vary between the vertebrae O7-13.
There is small variation between individuals and
breeds, however the limit is usually O7 for adult
cats and I3 for kittens (Kot et al., 1994, Dyce et al.,
2002). In cats there is relatively inaccurate corre-
spondence between neurotomes and vertebrae
as opposed to dogs, therefore a localized lesion
tends to affect a smaller number of neurotomes.

Finally, in cats the lumbar vertebrae are longer
and narrower than in dogs (Scott & McLaughlin
2007a).

Epilogue

There is a historical tendency to use medical
treatment for several feline orthopaedic disorders,
whereas the same problems in dogs are managed
surgically (Ness atal., 1996). Even though there are
times when medical treatment can be appropriate,
treatment should be individualised in each case.
The aim of the feline orthopaedic surgeon should
be the restoration of maximum function as soon
as possible, by the simplest available means (Scott
& McLaughlin 2007a).

The clinician should be aware of the above
differences between dogs and cats so as to take
them into consideration in order to succeed in the
diagnostic approach and management of various
orthopaedic disorders (Voss & Steffen 2009).

It is of key importance to realise that even
though cats and dogs have several conditions in
common, the two species differ greatly and cats
should not be managed as small dogs, a fact which
is one of the most common misconceptions in
a clinical setting, not just in orthopaedics but in
other disciplines as well.
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,
[TepiAnyn

H extopun Tng Keparg Kot TOL avxXéva Tov Hnplaiou eival
L0t CWOTIKT XELPOVPYIKT| EMEUPOOT) TTOL XPNOLHOTIOLEITAL
1660 01OV 0KVAO 600 Kal 61N ydta. Katd tnv eméppoon
auTh agpalpeital OAOKANPN N KePAA KAl TURHO TOU avL-
Xéva Tou pnplaiov pe Ao€r popd, eowTepIKd TOL peilova
TPOXAVTHPA TTPOG TO KEVIPLKO AKPO TOL EAKGTOVOC TPO-
xavtipa. H emépPaon amookomnel otn peiwan tov dhyoug
otV dpBpwon Tov toyiov, TOL eMTLYXAVETUL HECW TNG
e€oudeTéPWONG TNG AVOHAANG TPLPNG TwV apOptkwv emi-
GAVEL®V TNG Kal TNG VTIKATAOTAOTG TOL LoX{0L amod pla
Aettovpytkn YevddpOpwon mov amoteAeiTal ammd TUKVO
ouvdeTikd 10T6. H avakataokevr] Tng KOTOANG KAl TOL
KEVTPIKOU AKPOUL TOL Hnplaiov ptopel vor ovvextoTel ylo
APKETA XPOVLI LETA TNV eMEUPAOT.

MeSH keywords:
cat, dog, femoral head, femoral neck
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Abstract

Femoral head and neck excision is a salvage
surgical procedure performed in both dogs and
cats. During this procedure the entire femoral
head and part of the femoral neck are removed
at an angle starting proximal to the greater
trochanter and following a direction towards
the central ridge of the lesser trochanter. This
procedure is intended to alleviate pain in the
coxofemoral joint, which is obtained through
eliminating the abnormal friction of the articular
surfaces and replacing the coxofemoral joint with
a functional pseudarthrosis comprised of dense
fibrous connective tissue. Remodelling of the
acetabulum and the proximal part of the femoral
shaft may continue for several years after the
procedure.



Eloayoyn

H extoun g kedparng Kat Tov avxéva Tov pnplaiov
(EKAM) Bewpeitatl pia OwoTIKY) XELPOLPYLKT| eMéUPaoT
(Prostredny 2014), katé TnVv omtoio adatpeitat OAOKANPN N
KEPOAT KAL TUMHO TOL auxéva Tou pnplaiov pe Ao popd,
E0WTEPLKA TOL pellova TPOXAVTHPA TTPOG TO KEVTPIKO GKPO
Touv eddocovog TpoxavTipa (Schulz & Dejardin 2003).
YKoTo €xel va meplopioet TNV 00Tk TpIPn) HeTad Tov
Hnptaiov kat tng kotvAnG. H emépPaon Pploket epappo-
y1 oe MAnBodpa epLoTATIKGOV, e€xadaAilovTag Kalr Kal
avoduvn Aettovpyia Tou LoXiov, Td60 0TOV OKUAO 6O Kal
oTn yata. AuTr emtvyxavetat péow e eovdetépwong
NG AVWUAANG TPLPNG TwV apBplkmv emipaveldy Tou Loyiov
KOl TG aVTIKATAOTAONG TS &pBpwong amnd pia Aettovpyt-
K1) YyevdapBpwon mov aroteleitat artd MUKVO GUVSETIKG
1016 (Lewis et al., 1988, Schulz 2012, Prostredny 2014). H
AVOKATAOKELT TG KOTOANG KAl TOU KEVTPLKOU GKPOL TOL
Hnplaiov propel vot cLVEXIOTEL Y1 TTOANG XpOVIa HETE TN
xetpoupyikn enépPaon (Duff & Campbell 1978).

HEKAM ev8eikvutat oTig e€fig ma@oAoyIKEC KATAOT-
oelg: 1) Svomacia Tou oyiov, 2) aoNITIKY VEKPWOT TNG
KepaArig Tou pnplaiov (Legg-Calvé-Perthe’s disease), 3)
KATAypaTa TnG Kepang f/KaL Tou auxéva Tou pnplaiou,
4) emipuoIOALON TNG KePAAN S TOL pnplaiov, 5) Katdypota
G KOTUANG 1y/Kat Tn¢ uéhov (cuvnBwg cuvodebovTal
ATt MOMATIAEG KAKWOELS TV HOAAK®OV LOTOV), 6) 1N
avataipa i} xpovia e€apBprpata tov woyiov, 7) éviovn
ooteoapBpitida Tov oyiov mov exdnAwveTtal KAWIKE Kal
8) amotuxnpévn ohikr) apBpomhaotiki Tou loyiov (Berzon
et al. 1980, Schulz & Dejardin 2003).

Iotopikr) avadpopn

O mpatog mov meptéypaye tnyv teXVikn g EKAM otov
dvBpwro fTav o Girdlestone, e oxomd TNV AvakoLPLON ATTO
ToV TIOVO o€ LoXia e pupatiowon (Girdlestone 1928) kat oe
toxio pe muwdn apOpitida (Girdlestone 1943). Ta enopeva
XpOvLa, 1 TEXVIKT aLTH) TpoTtomolriBnKe Kot XpnoLHoToL)-
OnKe ekTEV®OG GTOV OKVAO KAl 0TI YATX oTTO XELPOLPYOUG
ktnviatpouvg (Ormrod 1961, Spruell 1961, Rex 1963). Ta
amote éopatd TG DewprBnrav evepyeTikd yla Tn Oepareio
Sidpopwv abnioewmv tou wyiov (Hofmeyr 1966), 61iwg n
QOMTITIKT VEKPWOT] TNG KEGAANG TOL HNnpLaiou Tou GKOAOUL
(Ljunggren 1967, Lee & Fry 1969). Mdiota, ot Seer & Hurov
(1968) avépepay IKAVOTTOTIKA KITOTENEGHATA AKON KLl
oe oKkVAoULG TToL LTTOPANRONKAV o appoTepdTTAeLpn) EKAM.
H oy EKAM mapépeve apetaPANTn péxpt to 1960,
OTIOTE KAl TP yHATOTIOMONKE 1 TIPATN OMKT) aOpOTAAGTIKT
Tou Loyiov oTov dvBpwro (Charnley 1970), ) omoia pe
oelpd TNG TPOTIOTIO)ONKE aTTd KTNVIATPOUE KAL HEPIKA
Xpovia apydtepa xpnotporotrfnke kat ota {wa (Dueland
1975, Coster et al. 1981, Olmstead et al. 1983).

Femoral head excision

Introduction

Femoral head and neck excision (FHNE) is a
salvage surgical procedure (Prostredny 2014),
in which the entire femoral head and part of the
femoral neck are removed at an angle, starting at
the medial aspect of the greater trochanter and
ending at the proximal aspect of the lesser tro-
chanter (Schulz & Dejardin 2003). It is intended
to eliminate bone-to-bone contact between the
femur and acetabulum. This procedure can be
performed in order to manage various coxofem-
oral disorders, ensuring adequate and painless
coxofemoral joint function in both dogs and cats.
This is obtained through elimination of the ab-
normal friction between articular surfaces of the
coxofemoral joint and replacement of the joint by
a functional pseudarthrosis which is comprised of
dense fibrous connective tissue (Lewis et al., 1988,
Schulz 2012, Prostredny 2014). The remodelling
of the acetabulum and central part of the femur
may continue for many years after the procedure
(Duff & Campbell 1978).

FHNE is recommended in the following dis-
orders: 1) hip dysplasia, 2) avascular necrosis of
the femoral head (Legg-Calvé-Perthe’s disease),
3) femoral head and/or neck fractures, 4) epiphy-
seolysis of the femoral head, 5) acetabular and/or
pelvic fractures (usually combined with exten-
sive soft tissue trauma), 6) chronic coxofemoral
luxation or coxofemoral luxation that cannot be
manually repositioned, 7) severe coxofemoral
osteoarthritis with clinical implications, and 8)
failed total coxofemoral arthroplasty (Berzon et
al. 1980, Schulz & Dejardin 2003).

Historical review

The first to describe the FHNE technique in
humans was Girdlestone, with the intention of
alleviating pain in coxofemoral joint tuberculosis
(Girdlestone 1928) and coxofemoral septic arthri-
tis (Girdlestone 1943). In the following years, this
technique was modified and extensively used in
dogs and cats by veterinary surgeons (Ormrod
1961, Spruell 1961, Rex 1963). The results were
regarded as beneficial for the management of
various coxofemoral disorders (Hofmeyr 1966),
such as avascular necrosis of the femoral head
in dogs (Ljunggren 1967, Lee & Fry 1969). In
fact, Seer & Hurov (1968) reported satisfying
results even in dogs that underwent bilateral
FHNE. The standard FHNE procedure remained
unchanged until 1960, at which time the first
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Xelpovpytkn emépPaon

IIpogTopacia

T Tnv mpaypatomoinon g EKAM to {wo tomoBeteitat
o€ TIAQYLOL KATAKALOT] HE TO TIAOXOV GKPO TIPOG TA EMAVW.
To kovpepa Kat ) MpoeToLaTia TOL XelpovpyLKoL Tediov
yivetat fe KEVTpo Tov peilova Tpoxav T pa Kot ENEKTEVETAL
0TO TTAOXOV GKPO HEXPL TO PETO NG KVHNG. To copa Tov
{0V KAAUTITETAL e ATTOOTELPWMUEVA XELPOLPYIKK TIESia,
adrVoOVTaG eKTOG TO TTAGXOV GKPO, TO OTIOI0 KAAVTITETAL
X0PLoTA (TLY. [e artooTelpwpévn BrKn), ®oTte va SteuKoAU-
VETOL O XELPLOUOG TOUL KATE Tr) SIAPKELX TNG XELPOUPYLIKIG
enéppaong (Ewova 1).

IIpoomélaon
IMpotipdrain npdobia-¢€w mpoomélaot tou woyiov (Denny
& Butterworth 2000, Johnson & Hulse 2001, DeCamp et al.
2016), ywati oe avtifeon e ) poyiaia, Siatnpeitain otplen
TOU UnpLaiov 0GTOV ATTO TOVG YAOUTIAIOUG HUG, HELOVETAL
N BoavoTNTA TPOKANONG LATPOYEVOUG KATAYUATOG TNG
Si&puong tou pnpraiov (Wallace & Olmstead 1995, Denny
& Butterworth 2000) kat akohlovBeital n puoikr) mopeia
TV HUIKOV vev (Berzon et al. 1980).

Apxikd ylvetal Topr) Tov dépUatog, 1 omoia ekivd

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

Ewkova 1. KdAuyn tou omoBiou dkpou OKUAOU PE amOOTEIPWHEVA
nedia yia n Sievépyela EKAM (apiotepni mAdyla katakAion).

Figure 1. Wrapping the affected limb of a dog with sterilised
drapes during preparation for FHNE (left lateral recumbency).

total coxofemoral arthroplasty procedure was
performed in humans (Charnley 1970), which
was in turn modified by veterinarians and some
years later it was employed in companion ani-
mals as well (Dueland 1975, Coster et al. 1981,
Olmstead et al. 1983).

Surgical procedure

Preparation

In order to perform FHNE the patient is posi-
tioned in lateral recumbency with the affected
limb uppermost. Clipping and surgical site aseptic
preparation on the affected limb are focussed on
the greater trochanter and extend to midway
along the tibia. The body of the patient is covered
with sterilised surgical drapes, leaving the affected
limb exposed, which is draped separately (e.g.
with a sterilised sheath), so that manipulations
during the procedure can be facilitated (Figure 1).

Surgical site approach

The craniolateral approach to the coxofemoral
joint is preferred (Denny & Butterworth 2000,
Johnson & Hulse 2001, DeCamp et al. 2016),
because in contrast to the dorsal approach, during
the craniolateral approach the support of the
femur by the gluteal muscles is preserved, the
risk of causing iatrogenic fracture to the femoral
diaphysis is reduced (Wallace & Olmstead 1995,
Denny & Butterworth 2000) and the incisions



paxtaiwg kat TpoaBing Tou peilovog TpoxavTipa Kat Ko-
TOANYEL OTO Ve pE HECO TPLTNHOPLOo TNG dLdpuang Tov
unpaiov (Ewdva 2). Ztn ovvéxeta Staxwpiletatl o vitodo-
pLOG LOTOG KAl akoAoLOEel TOUR 0TV ETTOANG Hoipa TNG
mhateiog mepttoviag, Tpoobing Tov dikédpalov pnplaiov
puég (Ewova 3). O pug autdg EAKETAL TTPOG ToL THOw Kot
dlevepyeital Topr 0T 6plo HeTadD NG ev Tw Pabel poipag
NG TAaTEloG TIEPLTOVIAG Kol TOV TEVOVTOG TNV TTAATElX

Femoral head excision

Ewkdva 2. ApyIKn Topr| Tou 6€ppatog
o€ okVNo (A) kal o€ oxeSidypappa (B -
Tponomolnuévo amo Johnson [2014a]).

Figure 2. Initial skin incision in a dog
(A) and in schematic drawing (B -
modified from Johnson [2014a]).

follow the natural direction of muscle fibres (Ber-
zon et al. 1980).

A skin incision is made initially, which begins
dorsal and cranial to the greater trochanter and
up to the proximal-to-median third of the femoral
diaphysis (Figure 2). The subcutaneous tissues
are separated from the underlying muscle and
the superficial leaf of the fascia lata is incised at

Ewkdva 3. Tour) otnv emmoArig poipa tng miateiag meptroviag, mpooBing Tou Siképahou pnplaiov pudg og okUMo (A) kat og oxedidypapua (B -
Tpomomolnuévo amod Johnson [2014a)). i: péoog yhoutiaiog pug, ii: emmoAfg yAouTlaiog pug, iii: pei{wv Tpoxavtnpag, iv: SIkEPAAoG unplaiog pug, v:
Topr 0TNV EMIMOANG Hoipa T mMAaTeiag mepttoviag, vi: Teivwv TNy mAateia mepitovia Hug.

Figure 3. Incision in the superficial leaf of the fascia lata, at the cranial border of the biceps femoris muscle in a dog (A) and in schematic drawing
(B - modified from Johnson [2014a]). i: middle gluteal muscle, ii: superficial gluteal muscle, iii: great trochanter, iv: biceps femoris muscle, v: incision

in superficial leaf of fascia lata, vi: tensor fascia lata muscle.
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Eikdva 4. Topr) 010 Oplo petagl g ev Tw Babel Hoipag Tng mAateiag mepitoviag Kat Tou TEVOVTOG TRV MAATED TIEPITOVIA HUOE, KABWE Kal HETAEY
Tou TeAeuTaiou Kal Tou emMmoAiG ylouTiaiou Huog og okOMo (A) kal o oxedidypaupa (B - pomomoinpévo and Johnson [2014al). i: 1ox1aké velpo kat
omioBia yhouTiaia ayyeia, ii: Siképalog pnplaiog Hug, iii: peilwv Tpoxavtipag, iv: é§w meplomwpevn pnplaia aptnpia kat AERa, v: Topr 0TV &V Tw
BaBet poipa ¢ mMhateiag mepiToviag, vi: TEVWY TNV MAATEIQ TTEPITOVIA MU, Vii: TOUR PETAEY TWV MUKV, EMITOARG YAOUTIA{OG HUG.

Figure 4. Incision between the deep leaf of the fascia lata and the tensor fascia lata muscle, as well as between the tensor fascia lata and the
superficial gluteus muscle in a dog (A) and in schematic drawing (B - modified from Johnson [2014a]). i: sciatic nerve and caudal gluteal vein and
artery, ii: biceps femoris muscle, iii: great trochanter, iv: lateral circumflex femoral artery and vein, v: incision in deep leaf of fascia lata, vi: tensor
fascia lata muscle, vii: intermuscular incision, superficial gluteal muscle.

Tieptrovia pvog, kKabwg kat petad ToL TEAELTALOV KoL TOV the cranial border of the biceps femoris muscle
emumoArig yhovtiaiov pudg (Ewdva 4). H ev tw PdBet poipa (Figure 3). The biceps femoris is then caudally
¢ MAaTelag mepLToviag Kot o SIKEPaAog pnplaiog Hug retracted and an incision is made between the
OUYKPATOUVTOL TTPOG TOL EUTTPOG KAl TTI0W, AVTIoTOLKA. deep leaf of the fascia lata and the tensor fascia
AkolovBel ) armoKGALY TOL AVATOULKOD TPLY@VOU, GTO lata muscle, as well as between the tensor fascia
KEVTPO TOL ortoiov BpiokeTatl n KOTVAN, TO oTtoio oxnuati- lata muscle and the superficial gluteal muscle
Cetat petaly Tou pésou yhouTtiaiov HudE, TOU ev Tw Pdbel (Figure 4). The deep leaf of the fascia lata is re-
yhovTiaiov pvdg, Tov opBod pnpiaiov pLOES Kat TOL €€w tracted cranially and the biceps femoris mus-
mhatéog pudg (Ewdva 5). Tix Tov eVKOAOTEPO EVTOTILOUO cle is retracted caudally. Surgical preparation

Eikéva 5. AmokaAudn Tou avatopikol Tplywvou mou oxnuatidetal peta&l Tou péoou yhoutiaiou pude, Tou v Tw Babet ylouTiaiou Huog, Tou opBol
pnptaiou pudg Kat Tou £§w mMAatéog HUOG og oKOMO. 1: EmmoAn¢ yhouTiaiog pug, 2: Aikéalog pnplaiog pug, 3: E§w matug pug, 4: Méoog yhouTlaiog
Hug, 5: Teivwv v mhateia mepttovia pug 6: MAateia mepitovia. it emmoArig yloutiaiog pug, ii: p€cog yAouTiaiog pug, ii: v Tw Babet yloutiaiog pug, iv:
1ox1aKkd veupo kat omioBia yloutiaia ayyeia, v: peiwv tpoxavtnpag, vi: 6w mhatlg pug, vii: opBo¢ pnplaiog pug, viii: Teivwv TNV mAateia mepitovia pug.
(A - tpomomoinuévn amo Climent et al. [2014]) kat o€ oxediaypappa (B - tpomomoinpévn amé Johnson [2014al).

Figure 5. Exposure of the anatomical triangle formed by the superficial gluteus, the middle gluteus, the rectus femoris and the vastus lateralis
muscles in a dog. 1. Superficial gluteal muscle, 2. Biceps femoris muscle, 3. Vastus lateralis muscle, 4. Middle gluteal muscle, 5.Tensor fascia lata
muscle, 6. Fascia lata i: superficial gluteal muscle, ii: middle gluteal muscle, iii: deep gluteal muscle, iv: sciatic nerve and caudal gluteal vein and
artery, v: great trochanter, vi: vastus lateralis muscle, vii: rectus femoris muscle, viii: tensor fascia lata muscle. (A - modified from Climent et al. [2014])
and in schematic drawing (B - modified by Johnson [2014a]).

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019
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Ewkéva 6. ZUMnYn tou peilovog tpoxavtripa pe Aapida avdtagng pe
0&UANKTA AKpa.

Figure 6. Grasping the greater trochanter with pointed bone reduction
forceps.

NG KEGAANG TOL pnplariov, o peilwv TpoxavTpoag GUAN-
Bavetat pe haPida avatadng pe Sutha (peyalodowpo (o)
1) povd (Hkpdowpa (Oa) 0EUANKTA dKpa, (e TIG KIVHOELG
NG omoiag yivetal avTIANmTh omnTikd (Heyaldowpo {do)
/Kot antika (pikpdowpo {wa) n 0éon NG KepaAng Tov
unptaiov (Ewdva 6). Ze avtd o onpeio xpetaletat iSlaitepn
TIPOCOXT YL VO ATIOTPOITEL O TPAVUATIOUOG, TOU LOYLOKOD
vevpou and 11 AaPida, To omoio diépyetat omobing Tov
LoX{oU KAl EMIITOANG TOU EMKOUPLKOV YAOUTIAIOL KAl T®V
S180pwv puwv. H ipoomélaon tou oxiov oAoKANpoveTaL
HE TNV QITOUAKPLVOT] TOV (UMY TIOL oXNHATIlouV T ava-
Toutkd Tpiywvo pe t Porbeia Svo otabepwv Sl ToAEWVY
Gelpi (Johnson 2014a), ot omoiot e€acpalifovv emapkn
amtokdAvyn g meptoxns (Ewova 7). Xtn yara, kotd v
TIPOOTIEANGT) AUTH, OITAUTEITAL LEYOADTEPT) TOUN) OTNV €K-
¢puon Tou Teivovta TNV MAatela eptrovia Hudg Kot Heya-
A0TepN LTTOTIEPLOOTIKY AVOY®ON TOL €€w TAATEOS HLAG,
yio v ertitevyOel emapkn¢ ékBeon Tov avyéva Tou pnplaiov
ooToU, emneldr) o Teivowv TNV mhateia eptrovia Kot 0 €€w
TAATOG elval evpUTEPOL O€ GXEOT e Tov okOAo (Ablin &
Gambardella 1991). Eniong, otn ydta, ot yhovtiaiot peg
elvat oykwdéoTtepot, yeyovog mov kablotd Suokoldtepn
NV artokaAvym ¢ &pBpwong Tou Loxiov oe oxéon e Tov
okVAo (Johnson 2014b).

21 ovvéyela yivetal Topn tou apBpikot Buldkou Tou

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019
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Ewkéva 7. TomoBétnon Slactoréwv Gelpi.

Figure 7. Placement of Gelpi retractors.

and exposure of the anatomical triangle is then
performed, the sides of which are comprised of
the middle gluteus, the deep gluteus, the rectus
femoris and the vastus lateralis muscles, in the
centre of which the acetabulum can be visualised
(Figure 5). In order to facilitate locating the fem-
oral head, the greater trochanter is grasped by
double-pointed (large patients) or single-pointed
(smaller patients) bone reduction forceps, and
by performing rotational motions the femoral
head can either be visualised (large animals) and/
or palpated (smaller animals) (Figure 6). At this
point special care must be taken to avoid injury
of the sciatic nerve with the forceps, which runs
caudal to the coxofemoral joint and over the su-
perficial gluteal and gemelli muscles. Surgical
approach to the coxofemoral joint is completed
by retraction of the muscles forming the ana-
tomical triangle with the aid of two self-retaining
Gelpi retractors (Johnson 2014a), which ensure
adequate exposure of the surgical site (Figure 7).
In cats, during this approach, a wider incision is
required at the insertion of the tendon of tensor
fascia lata and wider subperiosteal elevation of
the vastus lateralis muscle as well, in order to
obtain sufficient exposure of the femoral neck due
to the fact that the tensor fascia lata muscle and
the vastus lateralis are wider in cats compared to
dogs (Ablin & Gambardella 1991). Also in cats,
the gluteal muscles are larger, therefore posing
a challenge during exposure of the coxofemoral
joint compared to dogs (Johnson 2014b).
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Eikdva 8. Topr) Tou apBpikol BUAAKOU TOU 10Yi0U Kal TUAKATOG TG EKPUONG Tou £6w MAATEDG LUOC o€ oKUMO (A) kal og oxedidypappa (B -
Tpomomoinuévo amod Johnson [2014al). i: Topr} oTov ev Tw BABeL YAouTiaio py, ii: emmoArig ylouTiaiog pug, iii: pei{wv Tpoxavtipag, iv: Toun otnv
£KQUON TOU £€W TAATU UGG, V: amopdKpuveon SIKEQANoOU pnpLaiou HUOG, Vi: Topr oTov apBpikd BUAaKo, vii: 0pBOC pnplaiog Hug, viii: Teivwy Tov
BUAako TN¢ dpBpwong Tou Loxiou g, ix: pécog yhouTiaiog pug

Figure 8. Capsulotomy of the coxofemoral joint and part of the insertion of the vastus lateralis muscle in a dog (A) and in schematic drawing (B -
modified from Johnson [2014a]). i: incision in deep gluteal muscle, ii: superficial gluteal muscle, iii: great trochanter, iv: incision in origin of vastus
lateralis muscle, v: biceps femoris muscle retracted, vi: incision in joint capsule, vii: rectus femoris muscle, viii: articularis coxae muscle, ix: middle

gluteal muscle

loxiov, epOoOV eival aképaiog, Kal TUHATOG TNG EKPL-
ong Tou €€w MAATE0G VoG epdoov xpetdletal (Eikova 8).
H diudvoi€n ¢ dpbpwong cuvodevetal amd tnv é€odo
apBpikot vypov. Epdoov kpibei avaykaio pmopel va yi-
VEL LLEPLKT) TEVOVTOTOWN TOL eV Tw Pdbet yhovTiaiov puog
(Johnson 2014a).

T v ame€apOpwon Tng kePpahng Tov pnplaiov armd Tnv
KOTOAN amatteitat n dlatopn Tov oTpoyyvAov ouvSéaiiov,
edv elvat aképatog, pe KupTo Yaidt Mayo 1 e1d1Kkd StxaAwTo
ovvdeopotopo (Ewdva 9) kat 0Tn cuvéxetar arokoANTaL
o0 apBpikdg BOAaKOG ATt TV TTPOGPUOT) TOL OTOV AVXEVL
Tou pnptaiov.
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Afterward, capsulotomy of the coxofemoral
joint is performed, in cases when the joint capsule
is still intact, as well as tenotomy of part of the
inserting tendon of the vastus lateralis muscle if
necessary (Figure 8). Capsulotomy results in the
outflow of joint fluid. If necessary, partial tenot-
omy at the insertion of the deep gluteus muscle
can also be performed (Johnson 2014a). For the
luxation of the femoral head from the acetabulum,
resection of the round ligament is necessary, if
it remains intact, with curved Mayo scissors or
special bifurcated syndesmotome (Figure 9) and

Eikéva 9. Mikpog kat peydog
OUVSEOUOTOUOG.

Figure 9. Small and large syndesmotome.




Femoral head excision

Ewkdva 10. A: Zpiln 0oTte0TOHOG Kal 09upi, B: nAektpikd malivépopo mpidvi kai I': ooteompiovo Gigli.

Figure 10. A: Osteotome and hammer, B: electric oscillating saw, and C: Gigli bone saw.

Texvikn EKAM

Ttor TV ekTOpT XpNOLHOTIOLE(TAL 00TEOTONOG (OpiAN) Kal
opupl, Takivépopo mptovL 1) ooteonpiovo Gigli (Ewkd-
va 10) (Johnson & Hulse 2001, Schulz & Dejardin 2003,
DeCamp et al. 2016). To mhdatog TOoL 00 TEOTOHOL B TTpETel
va avTLoToL el TN SIEHETPO TOU ALXEVA TOL UNpLaiov, TL.Y.
yia éva peyohdomo oKUNO TIPETIEL VA eival TOVAAXLIGTOV
2,5 cm, cAALwG 1) ekTopr yivetat otadtoxd (DeCamp et al.
2016). EVOAMKTIKG, 0€ HIKPOTWHOLG OKUAOUG Kat YATEG,
uropel va xpnotponotnBei ooteotop0Gg Rongeur (Etkdvor 11)
(Schulz & Dejardin 2003). Ze mtepmTOOELS 00TEOTOPWTIKOV
00TOU OUVIOTATAL VO AITOPeVYETOAL 1) XPTIOT) OCTEOTOLOL
Kat opuplob, ylati popel vo TpokAnOel kétorypar Tou pei-
Cova tpoxavtipa /Kot Tn¢ Si&kpuong Tov pnplaiov 0oToL
(Berzon et al. 1980).

[ Ty TipatypaTomtoinon Tng eKTourG, To pnploio oTpé-
¢petaLpog tar € Katd 90° (Johnson & Hulse 2001, Schulz
& Dejardin 2003, DeCamp et al. 2016). Xvvifwg, o avxévag
ToU pnptaiov vrootnpiletat and dvo Staotoleic Hohman
(Ewéva 12) 1) kuptd Yakidia mov tomofeTobvTal eKaté-
pwbev kat k&Beta mpog Tov empiKn &€ovda Tou (Eikova

Ewkéva 11. Ooteotépog Rongeur.

then the articular capsule is detached from its
insertion points to the femoral neck.

The FHNE technique

For the ostectomy, an osteotome and hammer
can be used, or an oscillating saw or a Gigli bone
saw (Figure 10) (Johnson & Hulse 2001, Schulz
& Dejardin 2003, DeCamp et al. 2016). The
width of the osteotome should correspond to
the diameter of the femoral neck, e.g. for a large
dog it should be at least 2.5 cm, otherwise the
excision will have to occur gradually (DeCamp
et al. 2016). Alternatively, in smaller dogs and
cats a Rongeur osteotome can be used (Figure
11) (Schulz & Dejardin 2003). In cases of oste-
oporosis the osteotome and hammer should be
avoided, because it may result in fracture of the
greater trochanter and/or the femoral diaphysis
(Berzon et al. 1980).

In order to perform the excision, the femur is
laterally rotated by 90° (Johnson & Hulse 2001,

Eikéva 12. Alaotoheic Hohman.

Figure 11. Rongeur osteotome.

Figure 12. Hohman retractor.

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

141



142

EkTopr KEQaAAG unplaiou

Ewkdva 13. Ot Slaotoleic Hohman tomoBetolvTal eKatépwBev Kat KABETA TPOC ToV EMUAKN AEova Tou auxéva Tou Unpelaiou 00Tou o€ GKUAO (A) Kal
o€ oxedldypappa (B - pomomoinpévo amd Johnson [2014al). i: 1oX1akd vevpo kat omioBia ylouTiaia ayyeia, ii: apBpikog BUNaKoG, iii: amopdkpuvon
ToU SIKEPANOL PNPELAIOU HUOG, iV: AMOUAKPUVON TOU £§w TAATU HUOG, V:, QUXEVAC UNpLaiov, Vi: KEQAAR pnplaiou, vii: 0pB0O¢ Unptaiog pug, viii: ev tw
BaBet yhouTiaiog pug, ix: HEGOC yAOUTIaiog HUG.

Figure 13. The Hohman retractor is inserted to support each side of the incision and at right angles to the long axis of the femoral neck in a dog (A)
and in schematic drawing (B - modified from Johnson [2014a]). i sciatic nerve and caudal gluteal vein and artery, ii: joint capsule, iii: biceps femoris
muscle retracted, iv: vastus lateralis muscle retracted, v: femoral neck, vi: femoral head, vii: rectus femoris muscle, viii: deep gluteal muscle, ix: middle
gluteal muscle.

13). H vonth ypappn Tng ektopn Eektvd aro tn fdon tov Schulz & Dejardin 2003, DeCamp et al. 2016).
peiova TpoxavInipa Kot eKTelveTaL TIEPLPEPIKA (e AoEN The femoral neck is usually supported by two
Gopa, EwG TO ONHELO IOV 0 AVXEVAG TNG KEPANNG EVWOVETOL Hohman retractors (Figure 12) or curved scissors
pe tn Siaduor tou pnpiaiov ootov (Ewova 14). Oplopéveg which are placed on both sides at right angles to
GOPEG, N EKTOUN UITOPEL VA TIEPIAAPAVEL KAL HEPOG TOV the direction of the femoral neck (Figure 13). The

eAdooova TpoXavTpa, aA& Kahd eival va meplopifetal line followed during the excision starts from the
010 eNdyLoTO 1) va artopevyetat. H popa tomobétnong tov base of the greater trochanter proximally and
epyaheiov mov Ba xpnotporoinOei otnv EKAM mpémel va extends at an angle, ending distally at the point
efvat Tap&AANAN tpog To ofetaio emninedo Tou pnpraiov, where the femoral head is unified with the femoral

Ewkdva 14. H vontr| ypapn tng KTopnig TG KEQAAS Kal Tou auyéva Tou pnplaiov. A: mayia, B: paxlokothiakn - opO, I: paytokothiaxr -
AavBaopévn (tpomomoinpévn ano DeCamp et al. [2016]).

Figure 14. The direction followed during resection of the femoral head and neck. A: lateral, B: dorsoventral - correct, C: dorsoventral — incorrect
(modified from DeCamp et al. [2016]).

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019



Ewkdéva 15. Mikprj Kat peydAn opBomatdikn paoma.

Figure 15. Small and large orthopaedic rasp.

eve avtifeta av eivat kdBetn Pog Tov avxEva, LTTONELU-
pa 0otov Ba mapapeivel 0To omicBio TUAK TOL avxEVa
(DeCamp et al. 2016).

Metd v OAOKApwOT) TNG OGTEKTOUNG, YIVETAL EAEYXOG
NG EMPAVELNG EKTOUNG TOL UXEVH TOU pnplaiov Kat epdcov
n ¢popd NG dev eivar n evOedelyLévn 1) LTTAPXOLY OCTIKEG
axideg Aewaivetal pe eldikr) opBomatdikn paoma (Ewova
15), ooteotopo Rongeur r/kat maAivépopo ooteomnpiovo
(Schulz & Dejardin 2003, DeCamp et al. 2016). H anovoia
KPLyHoV, Katd tnv LtoPoAr) tng &pBpwang Tov woxiov oe
TTaONTIKEG KIVIOELG KAUYNG-EKTAONG, artoTehel €vEelln
emapkoLG Aelavong tng enipdavelag ektoprns (DeCamp et
al. 2016). H oUykAelon tou Tpadatog yivetal e cuppadn
10U é€0 MAATEOG HLAG, TOL ev Tw PABel yhovTiaiov Hudg,
epdoov analtrOnke TeEvovVTOTOU TOV, TOL TelvovTog TNV
mAaTela TTEpLTOVIA HUOG, TOL UITOSOPLOL LOTOV KAl TOU &ép-
patog, pe tig ouvibelg texvikég (Johnson & Hulse 2001).

‘Exouv mpaypatomnowmnOel Siapopeg peréTeg e oKOTTO
™ Pertinon e mapanave Texvikig. Etot éxet mpotabein
TOTT00€ NGO HOAAKOV IOTOV AVEHETH GTNV TTVENO KAL TNV
ETMPAVELA EKTOUIG TOV UNpLoiov 00TV, OIS ATTOG 1} HOEG.
Suxvotepa avadépetat n HeTdBeor oOAOKANPOL 1) THHHATOG
pvdg (Wallace & Olmstead 1995, Johnson & Hulse 2001,
Schulz & Dejardin 2003), kupiwg Tov dikedpdAov pnplaiov
HLog (Mann et al. 1987, Lewis et al. 1988, Prostredny et
al. 1991) i} tov pdabiov TpLTnpopiov TOL €V Tw PAOel
yhoutiaiov pudg (Berzon et al. 1980). Ze dANeg pehéteg
nipoteivetal 1 cuppadr) Tov apbpiko Bulakov (Johnson
& Hulse 2001, Schulz & Dejardin 2003, Off & Matis 2010).
Y& OAEG TIC TIEPUTTMOELG O OTOXOG ELVAL VoL NV €pxovTal
o€ enadn T 00TA HeTAED TOUG KL KATK GUVETTELN VX LLEL-
avetal T0 GAyoq. TTavTeg, oL TeEXVIKESG auTég Oev GpavnKe
va urtepTepoLV TG KAaokrg EKAM xat n) xprion toug oe
eninedo pouvtivag Sev ovotveral mAéov (Roush 2012).
IMapoha avtd, £xel evdlapepov n e€aipeon mov Teptypd-
¢ovv ot DeCamp et al. (2016) ov cuoTtivouy TN peTdDe-
on Tou ev Tw P&Bel Yhoutiaiou pudg katd Tn dlevépyela

Femoral head excision

diaphysis (Figure 14). Sometimes, the excision
may include part of the lesser trochanter, but
it is best that this is limited or avoided entirely.
The direction of placement of the tool that will
be used during FHNE should be parallel to the
sagittal plane of the femur, because if it occurs
vertically to the femoral neck, then bone frag-
ments will remain in the caudal portion of the
femoral neck (DeCamp et al. 2016).

Once the ostectomy is completed, the surface
of the femoral neck is palpated and in case the
angle of excision was incorrect or there are bone
fragments, it is smoothed with an orthopaedic
rasp (Figure 15), a Rongeur osteotome and/or an
oscillating bone saw (Schulz & Dejardin 2003,
DeCamp et al. 2016). The absence of crepitus
during passive range flexion and extension mo-
tions of the coxofemoral joint indicates sufficient
smoothing of the ostectomy surface (DeCamp
et al. 2016). Surgical site is closed by suturing
the vastus lateralis, the deep gluteus muscle in
cases of tenotomy, the tensor fascia lata muscle,
the subcutaneous tissue and the skin in a routine
fashion (Johnson & Hulse 2001).

Several studies have been made in order to
improve the technique described above. To this
purpose, surgical insertion of soft tissues such as
fat or muscle between the pelvic bones and the
ostectomy surface has been suggested. Partial or
total transposition of a muscle has been common-
ly reported (Wallace & Olmstead 1995, Johnson &
Hulse 2001, Schulz & Dejardin 2003), and usually
the biceps femoris muscle is implicated (Mann et
al. 1987, Lewis et al. 1988, Prostredny et al. 1991)
or the cranial third of the deep gluteus muscle
(Berzon et al. 1980). In other studies, suturing
of the joint capsule is recommended (Johnson
& Hulse 2001, Schulz & Dejardin 2003, Off &
Matis 2010). In both cases the aim is to avoid
bone contact, and therefore to offer pain relief.
However, these techniques did not seem to offer
any advantage compared to the standard FHNE
and they are no longer recommended for routine
use in the clinical setting (Roush 2012). However,
the exception described by DeCamp et al. (2016)
is of particular interest, regarding the transposi-
tion of the deep gluteal muscle during FHNE in
cases of comminuted acetabular fractures which
cannot be repaired by routine osteosynthesis.
In such cases suturing the joint capsule is also
recommended if feasible. Finally, wedge ostec-
tomy has also been recommended (WRT-wedge
resection technique), during which osteotomy of
the greater trochanter is followed by resection
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EKAM oeg katdypata KoTOANG Ta ottoia Sev emidéxovtal
00Te00VVOEDNG. L€ AUTHV TNV TIEPIMTWOT) TTPOTEIVOLV Kall
™ ovppadr Tov apbpikod BulaKov av avTd eival ePIKTO.
TéNog éxel meplypadei n TEXVIKN TNG OPNVOELSOUE EKTOUNG
(WRT-wedge resection technique), Kat& Tnv oroia apyka
TIPAYHATOTIOLE(TOL OO TEOTOT TOU Hellova TpoxavThpa, 01N
OUVEXELX EKTOUT TNG KEPAATG, TOL AUXEVHL KAl THIHHATOG TNG
HETAPLOTG TOU UnpLaiov 00TOY, Kat TENOG 6TabgpoToinon
Tou peilova TpoxavIipa oTn HETAPLOT) TOL UNpPLAio e
NAwon (Ewova 16). Qotdoo, ovykprrikr pehétn detle ot
Oev LTTAPXEL KAWVIKT Slapopd HeTad TNG TEXVIKNG QLTS
Kat NG KAaotkng EKAM (Montgomery et al. 1987).

[Mapdayovteg mov emnnpedlovv TNV
EKAM

[eVIK®G, oL T PEyOVTEG TTOL ELVOOLYV T1) YPRYopT GOpTION
TOU &KPOL OUUBANAOLY OTN BEATIOTN AELTOVPYIKT) KITOKA-
tdotaot) Tov (Roush 2012).

Ilposyxeipnrikoi mapdyovreg

[TpoeyxelpnTiKd, ot Tapdyovteg mov Bewpeital OTL emtn-
pealouv to amotérecpa g EKAM eival 10 cwpatiko
Bdpog, n nAikior Tov {wou Katt 1) xpovidTnTaL TG TTAdnong
1oL 001 yNoe 6TV enépPaon.

Moot ouyypageig utoaTnpilovy OTL T aTToTENETHATA
G EKAM eivat KaAOTEPA OTIG YATEG KAL OTIG UIKPOTWHES
GUAEG OKOA@V (KATw amd 17-22 kg) oe oxéon He TIG Heya-
Aoowpeg (Duff & Campbell 1977, Lewis et al. 1988, Mann
etal. 1993, Remedios & Fries 1995, Johnson & Hulse 2001,
Schulz & Dejardin 2003, Prostredny 2014). AA\ot rtéihi Oe-
®POLV OTL TAL ATTOTEAETUATA TN elval TTOAD KAAG KAl OTIG
HEYOXAOOWHEG PUAEG OKUAWY, KKOUQA KAl GE TIEPUTTWOELS
appotepomievpng EKAM. TTpdrypatt, ormd oXeTikeg pehéteg
pavnKe OTL To aLENHEVO OWHATIKO Papog dev emnpedlel
apvnTIKA TNV e€ENEN TV TteploTaTikOV (Berzon et al. 1980,
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Eikdva 16. Texvikn o@nvoeldoug ektopnc. A: Ooteotoun
Tou Heifovog Tpoxavtripa (Laupo BENOC), 00TEKTOMNA

NG KEPAARG, TOU aUXéVa Kal HEPOUG TNG LETAPUONG TOU
pnptaiov (Aeuko BENog). B: OoteoouvOeon tou peiCovog
TPOXAVTAPA 0TN PETAPUON TOU Pnplaiou He XlaoTi AAwon
(tpomomoinuévn amé Montgomery [1987]).

Figure 16. Femoral head wedge resection technique. A:
Greater trochanter osteotomy (black arrow), ostectomy of
the femoral head, neck and part of the femoral metaphysis
(white arrow). B: Osteosynthesis of the greater trochanter
to the femoral metaphysis by cross pins (modified from
Montgomery [1987]).

of the femoral head, neck, and part of the met-
aphysis of the femoral shaft and finally internal
fixation of the greater trochanter to the femoral
metaphysis by cross pins (Figurel6). However,
a comparative study has shown that there is no
clinical difference between this technique and
routine FHNE (Montgomery et al. 1987).

Factors affecting the FHNE
technique

In general, factors that may lead to rapid
weight-bearing recovery of the limb also contrib-
ute to return to optimal function (Roush 2012).

Preoperative factors

Preoperative factors that may affect the result of
FHNE include body weight, age of the patient
and the chronicity of the condition that led to
the procedure.

Several authors suggest that the results of
FHNE are better in cats and small breed dogs
(less than 17-22 kg) in comparison to large breeds
(Duff & Campbell 1977, Lewis et al. 1988, Mann
et al. 1993, Remedios & Fries 1995, Johnson &
Hulse 2001, Schulz & Dejardin 2003, Prostredny
2014). In contrast, others suggest that FHNE is
equally effective in large breed dogs, even in cases
of bilateral FHNE. In truth, studies to this effect
have shown that the increased body weight does
not negatively affect the clinical course of such
cases (Berzon et al. 1980, Rawson et al. 2005).
Nevertheless, it has been generally accepted that
alot of animals that undergo FHNE do not have a
normal gait postoperatively, a fact which is more
obvious in large breed dogs, though whether this



Rawson et al. 2005). TTavtwg, eivat yevikmg armodekto ot
ToM& {wat Tov €xouv urtoPAnBei oe EKAM peteyyxetpntikd
Sev epdavifouv puotoroyikr Padion, yeyovog mou eival
TIEPLOCOTEPO EUPAVEG G OKDAOUG HEYAAOTOHU®OV GUADY,
Xoplc va éxel kataoTel oadég av autd eival armoTélecpa
Tou Xpoviov mtévou. ITilBavmdg opeiletal oe peyolbTepn
paxLlaior TAPEKTOTION TOU KEVTPIKOD TUAHOTOG TOL Hnpl-
afov Katd Tn SidpKela TG GPOPTIONG TOL KKPOU, 1) OTTo
¢aivetat va eivat avéhoyrn Tou CWHATIKOL Bapoug Tou {wmou
(Wallace & Olmstead 1995, Plante et al. 1997, Roush 2012).
H &pBpwon mov xetpovpynOnke eivat erniong «acbevéote-
pN», OTIWG aITOdEIKVOETAL ATTO TN HELWHEVT) TTEPLPEPELX
TOU TeTpaKePpaIoL HLOG 0TO TOLAGYKLOTOV 50% TwV (O
(Duff & Campbell 1977), Tnv meptodikr xwAoTnTa boTepa
amé évtovn doKnon Kal amod T WKPOTEPT) IKAVOTNTA Vi
TIPAYUATOTIOLOVY AALATA, 1) OTTOlN €Vl TTLO CUX VT O€ GKU-
Aovg peyahdowpwy puiwy. OXeg AUTEC OL TIPATNPTIOELG
emPePatwvovTal e avévon Tng Kivnong, n omoia Seiyvel
ONHOVTIKA Hetwpévn T péylotn duvapn mponmbnong ota
omnioBia dxpa Twv okVAwV 1oL LTTOPANONKav oe EKAM
(Plante et al. 1997). TTavtwg, ave€&ptnTa otd T TAPATTAVW,
Oev éxel TPOKVYEL OTATIOTIKA OTHOVTIKO KITOTENEGHOL TTOL
va ouvdéel To TocooTd enttuyiag TG EKAM pe 10 owpatiko
péyeBog tou {Hov (Berzon et al. 1980, Manley 1993, Wallace
& Olmstead 1995, DeCamp et al. 2016). Ot Off and Matis
(2010), pedetodvTog TNV avavon Kiviong pikpot aptBpot
{wwv Tov eixav vtoPAnBei oe EKAM, diamiotwoav peptKr
ATWAELX AELTOLPYIOG TOL XELPOUPYNHEVOL GKPOU, OXL HOVO
ot LeYoAOOWHA, 0ANG Kal 0T HIKPOOWHA (o, 1 oTtoia
OpwG oTa TehevTaia Ogv YIVOTOY EUKOAX QVTIANTITH e
YUUVO HATLAOY® TOU TaXVUTEPOL PUATIOUOD TOUG.

Zopdwva pe oplopévoug ouyypadeig, n nAio Tov
{wov emnnpedalel TV e€ENEN TWV TIEPIOTATIKGV TTOL €XOLV
vrtoPAnBet oe EKAM, Bewpovtag 61t n mpdyvwon eivat
evvoikoTepn ota veapd (wa (Wallace & Olmstead 1995,
Schulz & Dejardin 2003, Harasen 2004).

T T xpovidTnTa TOL VOGHHATOG TTOL 001 yNoe 0TV
EKAM, avadépetal 6Tt 1 HeydAn SIAPKELX TOL eTnped-
Cet apvnTika To amotéheopa tng enépPaong (Wallace &
Olmstead 1995, Johnson & Hulse 2001, Schulz & Dejardin
2003). Ta {wa pe TpdodaTn KAKWON, OTIWG KATHYHO TNG
KEGAANG 1} TOL ALXEVA TOL pnplaioL 00TOY, AVAKTOLV TN
AELTOVPYIKOTNTA TOL TIAOXOVTOG AKPOL TaXUTEPX OE GXEDT
pe Ta {wa Tov Taoyouy and xpovieg abnoelg, dnwg n Su-
om\acia tov Wxiwv. Avtd anmodiSetal oTn puikn atpodia,
AN KoL 0TIG SevTepoyeveic ahlolwoelg ooteoapOpitidag
mrou eykabioTavral e Tnv épodo tov xpdvou (Denny &
Butterworth 2000). Towg, n anoAeta Aettovpyiag Tov Xel-
poupynpévou akpov ota meploTatika Twv Off and Matis
(2010) Tov avagépOnke mapartdvw, va opeileTal oTo Ye-
yovdg OTL Ohat émaayoy aTtd Xpovieg b oelg.

AleyXelpnTikoi mapayovteg
AleyXelpnTIKE, TTOAD onpavTiko poo mailel o TpdTOC TTpay-
HaToToinoNG TNG Xelpoupyikng eméppaong (Lee & Fry 1969,

Femoral head excision

reflects chronic pain remains unclear. It occurs
possibly due to a greater dorsal dislocation of the
proximal part of the femoral bone during weight
bearing, which appears to be in proportion to the
body weight of the animal (Wallace & Olmstead
1995, Plante et al. 1997, Roush 2012). The affected
joint that underwent surgery is also “weaker”,
as proven by reduced width of the quadriceps
femoris muscle in at least 50% of patients (Duff
& Campbell 1977), intermittent lameness after
intense exercise, and by a reduced ability to jump,
which is more common in large breed dogs. All of
the aforementioned observations are confirmed
by motion and force plate analysis, which indi-
cates severely reduced maximum forward force
in the hindlimbs of dogs that underwent FHNE
(Plante et al. 1997). Nevertheless, regardless of
the above, no statistically significant results have
been published connecting the percentage of
successful FHNE with the body weight of the
animal (Berzon et al. 1980, Manley 1993, Wal-
lace & Olmstead 1995, DeCamp et al. 2016). Off
and Matis (2010) studied motion and force plate
analysis on a small number of patients that un-
derwent FHNE and noted partial loss of function
on the affected limb, not only in large but also in
small patients; however in the latter case it was
not so easily noticed with the naked eye due to
the faster pace.

According to some authors, patient age affects
the postoperative result of cases that underwent
FHNE, considering that prognosis is better in
young animals (Wallace & Olmstead 1995, Schulz
& Dejardin 2003, Harasen 2004).

Regarding the chronicity of the disorder that
led to FHNE being performed, it is reported that
longer duration negatively affects postoperative
outcome (Wallace & Olmstead 1995, Johnson &
Hulse 2001, Schulz & Dejardin 2003). Patients
with recent trauma, such as fractures of the fem-
oral head or neck, regain affected limb function
faster compared to animals with chronic disor-
ders, such as hip dysplasia. This is attributed to
muscle atrophy as well as secondary osteoarthritis
lesions that develop over time (Denny & Butter-
worth 2000). Perhaps the loss of function of the
affected limb that underwent surgery in the cases
of Off and Matis (2010) that were mentioned
previously can be attributed to the fact that all of
the patients were affected by chronic conditions.

Intraoperative factors

Intraoperatively, the protocol followed during
the surgery is of the utmost importance (Lee &
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Wallace & Olmstead 1995, Denny & Butterworth 2000,
Harasen 2004). H atpavpatikn tpoomélaot) tou Loxiov
iailet kaBoploTikd pdAo, woTe oL HUEG VA NV UTTOGTOVY
KAKwoT) 1oL Ba Statapaet TNV atpdTemon Toug, oA Kal
TN OTNPIKTIKY IKAVOTNTA TOVG, ) oTtola elval amapaitnTn
Yl TNV oJTOTPOTIN PoXLaiog TAPEKTOTILONG TOL HnpLoiov
ootov petd v EKAM (Harasen 2004). Meydn pocoxt,
ertiong, amatte{tal yia TNy aropuyn TIpmong Tov HeydAwv
ayyelwv NG mePLoXN G T.X. TTEPLOTIOMEV pnplaio apTnpia.
Télog, N AavBaopévn KAOT) 00TEKTOHNG KAl ) AVOHAAN
ETMPAVELN EKTOUNG TOV XLXEVA HELOVOLY TIG TIOAVOTN-
TeG KNG peTeyxelpntikng e€€NEng (Berzon et al. 1980).
AvtiBeta, n emapkrg Kat pe opOn popd ooTeKTOUT TOV
avxéva, KaBog Kal n Aela eMPAVeL EKTOHNG ETILTPETTOLY
TNV GUECT) Kot avOSLVN ETOPT TWV OOTIKOV ETPAVELDV
(Berzon et al. 1980, Wallace & Olmstead 1995, Piek et al.
1996, DeCamp et al. 2016) kat CLVETIOG TNV TAXVLTEP
XpPnolpoToinon Tou dkpov.

Meteyxeipnrikoi mapdyovreg

MeTeyXelpnTikd, N XopHynon avarlynTiKeOV GpapiaKy,
1 eAeyxopevn KNtk dpaotnptotTnTa Kot 1 dlevépyela
Ppuoikobepareiag eivat mapdyovteg mov ennpedlovy BeTikd
Vv e€éAEn g EKAM (Remedios & Fries 1995, Denny &
Butterworth 2000, Schulz & Dejardin 2003).

Oa mpémel va emAéyeta emOeTIKN avalynTikn Oe-
pareio, TO0O Yl TNV EAAXLOTOTIOINGT) TOL GAYOUS, 600
Kot Yl TV evioyuoTn Tng aImtoTEAEOHATIKOTNTAG TNG pu-
otwoBepareiag. ETol, dpeca HETEYXELPNTIKA TTpOTEivETAL
1 xopnynomn omoeld®mv oe cLVOLAGHO e pn oTepoeldn
avTipreypovmdn ¢pappaka (MEZAD). H Bepamneia avtr,
aVANOYOL LLE T ATTOTENETHATA TNG, OLXPKEL KATIOLEG NHEPES
€wG apKeTEG EBSOASEG Kol 0N CUVEXELX XOPNYELTAL LOVO
10 MEAD éwg dtou emtevyBel n emBopnti Aettovpyia Tov
dxpov (Roush 2012).

Ze avtifeon pe Ti¢ eplocdTepeg opHomadikég emepPi-
O€1G, avTeEVSEIKVUTAL O AVOTNPOG TIEPLOPLOHAG TNG KIVNTL-
KNG dpaotnplotnTag. AvtiBeta, emilnteital n eeyxdpevn
KNt SpaotnpotnTa (BOATeS pe Aovpl, amodpuyn Tpe-
Eipatog Kal LA T®V) 600 TO SUVATOV CUVTOHOTEPA HETH
Vv avévnyn Tou {wov, n omoia avavetal oTaASIKAE o€
didprela (Roush 2012).

H ¢puoikoBepareio mpémel, eniong, va Eekiviioet &peoa
Kot Koo efvat vo Ste€aryetat Tig eptddoug mov cuptinTouvy
He TN péyloTn dpdion Tou aAvohynTIKOD OXHATOG. ZuvioTo-
TaL 0TV KaBnueptvr kat emavalapBavopevn madntikn
KAy Kat €KTaoT Tou Loxiov, woTe va PeATinbel To ebpog
Kivnomng Tov, oTov apyod Pnuatiopd, otn Padlon oe KekAL-
Hévo €dadog Kat oe aKAAOTIATLN, KaBwg Kot oTry oriaBo-
dpopnon éxovrag T TPpoobia dkpa ToL (oL oNKWHEVH
arto o €dagpog (Roush 2012). H v8pobeparmeia, katd tnv
omoia 1o {wo KivelTal HEoa O VePO, UTIEPTEPEL TWV IOKT|CEWY
EKTOG TOL VEPOU, AOYW TNG HIKPOTEPNG KATATIOVIONG TV
apBpwoewv. Me autr} evEuvapdvovTal Kot XaAaphvouy ol
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Fry 1969, Wallace & Olmstead 1995, Denny &
Butterworth 2000, Harasen 2004). Atraumatic
surgical approach plays an important role, so
that the muscles do not sustain damage that may
cause a disruption in blood perfusion, as well as
aloss of supportive function, which is necessary
in order to prevent the dorsal transportation of
the femur after FHNE (Harasen 2004). Great care
should also be given to avoid damaging the large
blood vessels of the area, e.g. circumflex femoral
artery. Finally, an incorrect ostectomy angle, and
an irregular femoral neck ostectomy surface re-
duce the possibility of a satisfactory postoperative
outcome (Berzon et al. 1980). In contrast, the
adequate excision of the femoral neck at a correct
angle, as well as a smooth osteotomy surface al-
low the immediate and painless contact of bone
surfaces (Berzon et al. 1980, Wallace & Olmstead
1995, Piek et al. 1996, DeCamp et al. 2016) and
therefore a faster return to limb function.

Postoperative factors

Postoperatively, the use of analgesics, controlled
physical activity and physiotherapy are factors
that positively affect the outcome after FHNE
(Remedios & Fries 1995, Denny & Butterworth
2000, Schulz & Dejardin 2003).

Aggressive analgesic regimens must be em-
ployed in order to alleviate pain as well as ensure
the effectiveness of physiotherapy. Therefore, in
the immediate postoperative period the use of
opioids combined to nonsteroidal anti-inflam-
matory agents (NSAIDs) is recommended. This
treatment may last from a few days to several
weeks, depending on its results and afterward
only the NSAID is continued until adequate
function of the affected limb has been restored
(Roush 2012).

In contrast to most orthopaedic procedures,
strict confinement of physical activity postop-
eratively is contraindicated. Instead, controlled
physical activity with a gradual increase in dura-
tion, is recommended (walks on leash, avoiding
running and jumping) as soon as possible after
patient recovery (Roush 2012).

Physiotherapy should also begin immediately,
and it is recommended to be performed at the
time of maximum effect of the analgesic regimen.
Daily repeated passive range flexion and extension
of the coxofemoral joint is recommended, so that
the range of motion can be improved, as well as
slow walking, walking at an inclination or on
stairs, as well as backward steps with the front
limbs of the animal elevated off the ground (Roush



HOEG, av€avetal To ebpog Kivnong Twv apBphoewy, emépye-
TaL oTadIaKN AVAKTNOT) TNG AEITOVPYIKOTNTAG TOL AKPOU,
TeplopileTal To HETEYXELPTTIKO OiSTHA Kot aUEEVETAL TOTTIKA
1 KUKAogopia ToL aiaTog pe amoTéAeoHA TNV TaXUTEPN
emmovAwon. H Sudpreta k&Be ovvedpiag vopobeparmeiog
e€apTdTot amd TNV ITPONyoL eV euretpia Tov (MO pe To
VePO, TNV NALKIA TOV, T1) PUOLKT) KATAOTAGCT) TOV, TO CWHA-
TIKO P&pog Tou Kal TNV vTtapén ouvodhV TTPOPANUATWY
and GAAa CLOTAHATA. ZVOTHVETAL VA YiveTal 2-3 GopEg
v efdopdda yla Ti¢ mpwteg 4-6 eBSopadeg (Riviere 2007,
Monk 2016) ka0t ovvéxeta 1-2 popég v efdopada éng
™ dwdékatn efdopada (Monk 2016), pe didprela 5-20
min (Riviére 2007). 061600, LITAPXOUVV TTEPUTTWOELS OTIG
oroieg n vSpoBeparmeio Mpémel va artoPpevyeTAl. AVTEG
efvat 1 vrap€n LOAVOHEVWY TPAVHETWV 1) XELPOLPYLKMV
Top®V 1oL Sev €xouv emovAwbel, o TLPETOG, T Kapdlakd,
NITATIKE KL VEPPLKE VOOT|HOLTCL, ) VTTEPTACT), T) LTTOTOOT, Ol
AVOTTVEVOTIKEG SlaTapay€c, Tot Aolpaddn voonpata (Aoyw
HeTaSOTIKOTNTAG), 1) 1N ey XOHeVT emANYia Kat 1 évTovn
puikn advvapia (Monk 2016).

Emum\oxéc

Mia artoé 116 onpavtikdtepeg emumhokég TG EKAM eivat
n Bpaxuvon tou axkpou (Schulz & Dejardin 2003, Off &
Matis 2010), n) omoia prtopel va ouvodevetal pe vrtoddpLa
nipoP oA Tou peilovog Tpoxavtipa. Emniong, popei va
napatnpnOel pelwpévo evpog Kivong g Yevdapbpw-
ONG O€ GXEON He TO PUGLONOYLKO LoX(0, HUTKT aTpodior Kal
HELWUEVT AELTOVPYIKOTN T TOL aKkpou (Vasseur 1998). Mia
6N emumAokr) g EKAM, n omoia mBavag odpeiletat
OTN HETAPONNY TNG APXLTEKTOVIKIAG TOL LoXiOU, eival To
e€&pBpnua g entyovatidag (Berzon et al. 1980, Schulz
& Dejardin 2003).

Onwg mpoavadépbnke, n mpokAnomn peydhov Padpon
KAKWOTNG TV HUWV TNG TIEPLOXTG KATE TOV TPAUVHATIONO 1)
TNV TPOCTIENAOT), 1] ECGAAUEVT] YPAHLUT EKTOUNG TOU LL-
XEVOL KOLL ) AVOUAAT) ETILGAVELX OGTEKTOWUNG TOU HELWVOLY
1§ TBaVOTNTEG KA G peTeyxetpnTikig e€eAEng (Berzon
et al. 1980).

210 maper06v n EKAM BewpolbvTtay pn avaotpéyipn
XELPOUPYIKN emépPaot. Zripepa OHnG LITApXeL 1) SuvaTo-
o avabedpnong piag armotuxnpévng EKAM pe olikn
apBpomhaoTiki Tou Loyiov, n omola TEpLy pApeTAL TOGO Yo
Tov okVAo 000 Kat TN yata (Liska et al. 2010, Fitzpatrick
etal. 2012). TTavtwe, n Tpoypatonoinot tng armotehel éva
Wlaitepa SvoKoMO ey Xeipnpa, Adyw TNG avamtuéng TUKVOD
OUVOETIKOV LOTOV AVAHESQ GTOV OLLXEVA TOU HNPLaioL Kal
oTNV KOTUAN Kol TNG 6VOTIAONG TV TIEPLXPOPIKOV HLGV
(Young et al. 2015).

Eniloyog
HEKAM eivat pior autAr) Kot OXeTIKA OLKOVOULKT XELPOLPYL-

Femoral head excision

2012). Hydrotherapy, during which the patient
moves in water, has a distinct advantage over the
exercise on dry land, due to the reduced stress
applied on the joints. With hydrotherapy the
muscles strengthen and relax, range of motion of
the joints is increased, limb function is gradually
restored, postoperative oedema is reduced, and
local blood perfusion is increased, resulting in
faster recovery. The duration of each hydrothera-
py session depends on the previous experience of
the animal with water, the age, physical condition,
body weight and concomitant disorders of other
body systems. It is recommended for sessions to
occur 2-3 times per week for the first 4-6 weeks
(Riviere 2007, Monk 2016) and then 1-2 times per
week up to week 12 (Monk 2016), each session
lasting for 5-20 min (Riviere 2007). However,
there are cases in which hydrotherapy should be
avoided. These include infected trauma or surgical
sites that have not healed, fever, cardiac, hepatic
and renal disorders, hypertension, hypotension,
respiratory disorders, infectious diseases (due
to transmission), refractory epilepsy and severe
generalised muscle weakness (Monk 2016).

Complications

One of the most important complications of
FHNE is shortening of the limb (Schulz & De-
jardin 2003, Off & Matis 2010), which may be
combined with subcutaneous dorsal projection
of the greater trochanter. Furthermore, decreased
range of motion of the pseudarthrosis may be
noted compared to the normal coxofemoral
joint, muscle atrophy and reduced limb function
(Vasseur 1998). Another complication of FHNE,
which is probably due to the change in structure of
the coxofemoraljoint, is patellar luxation (Berzon
et al., 1980, Schulz & Dejardin 2003).

As previously mentioned, extensive damage to
the periarticular muscles during the initial injury
or surgical manipulations, the erroneous angle
followed during ostectomy of the femoral neck
and an irregular ostectomy surface can reduce
the possibility of satisfactory postoperative results
(Berzon et al. 1980).

FHNE was previously considered to be an
irreversible surgical procedure. Nowadays it is
possible to surgically correct a failed FHNE by
total hip replacement arthroplasty, which has
been described in both dogs and cats (Liska et
al. 2010, Fitzpatrick et al. 2012). Nevertheless, a
successful result in this case is particularly difficult
to achieve, due to the presence of thick connec-

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

147



148

EkTopr KEQaAAG unplaiou

K1) eTéUPaon, 1 omoia £Xel TTOAD KAOAQ AITOTEAEGHOTA OTAY
axolovBeital n opBr) Texvikn. Aev vtapxet appLpolia oTL
ytot TToAG (oo amroTeAel KATL TTOND TTEPLOGdTEPO AT «OW-
OTIKN» eMéUPoton, KaBwG TOVG EMTPETEL VA ETOTPEYOLV
o€ pior uotooykn {wn), Xwpic TOVO Kot e e€xlpeTiK
Aettovpyia ToL dKpov.

Y0YKpoUoT) CUUPEPOVIOV
Ot ouyypageic dnhdvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLHPEPOVTOV.

tive tissue between the femoral neck and the
acetabulum and periarticular muscle contraction
(Young et al. 2015).

Epilogue

FHNE is a simple and fairly inexpensive surgical
procedure, with excellent results when the proper
surgical technique is employed. There is no doubt
that for a lot of patients this is so much more than
a “salvage” procedure, considering that it allows
them to return to normal life, without pain and
with excellent limb function.
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,
IMepihnyn

O1 maBrjoelg Tov MepUTPOKTIK®V OUAIKOV amavTovTal
OLXVOTEPA OTO OKUAO KAl AtyoTEPO OLXVE OTN YdTo. Ze
aUTEG TIEPIAAPAVOVTAL 1) KATAKPATNOT) TOU EKKPIHATOG,
n $PAeypovn, To anmdotnpa Kat Ta veomhdopata. Evdeifeig
yia T XELPOUPYIKT) e€aipeon TwV MEPUTPWKTIK®Y BUAAKwWV
QIOTEAOVV 1] XPOVIA KAl LTTOTPOTILEA{OLONK PAEYHOVT) TOUG,
1 urtotpor&{ovoa Kat miovn pAeYHOVI) ANOY® KATAKPE-
TNOTNG TOL EKKPIHATOG, TO AITOC TN Kol TO GUPLYYLO TOU
Buldkou, To veoThaopa ToL BuNAaKoU Kat emTpocBéTmwe n
5001 vwoT) TOU TIPWKTOV OTAY EUTTAEKOVTAL OL TTEPUTPWKTL-
Kot Bvhakot. H xetpovpykr) e€aipeon Twv Quldkwv pmopel
va yivel pe avolkTn 1) kKAetotn pébodo. Ot peTeyxelpnTikég
EMUTAOKEG CUVAVTIWVTOL CUXVOTEPX TNV AVOLKTH TTap&
otV KAeloth pébodo e€aipeang. To T0G00TO TwV ETUTAOKGOV
efvat XonAd Kot n Tpdyvwon HETA Ty eméppoon Kpivetal
®G TTOAD KOAT).

MeSH keywords:
anal sacs, cat, dog
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Abstract

Anal sac disorders are commonly encountered
in dogs, but they are less frequent in cats. They
include impaction, anal sacculitis, abscessation
and neoplasia. Indications for anal sac surgical
removal (anal sacculectomy) include chronic
recurring anal sacculitis, chronic recurring in-
flammation due to impaction, abscessation and
perianal fistula, anal sac neoplasia and addition-
ally, anal furunculosis when the anal sacs are
involved. There is an open and closed surgical
technique for anal sacculectomy. Post-surgical
complications are more commonly encountered
after the open surgical technique. The compli-
cation rate is low and the prognosis following
surgery is very good.



Anal sacculectomy

Eikova 1. Katakpdtnon Tou eKKPIHaTog U@OTEPWY TWV TTEPITPWKTIKWY Eikéva 2. Amootnpa de€lov mepimpwKTikoL BUAAKOU G OKUAO
BuNdKwv og OKUAO (TPOCWTTIKO apyeio ouyypapéa Al). (mpoowmikd apxeio ouyypagéa Al).

Figure 1. Bilateral impaction of the anal sac in a dog (author’s LP personal Figure 2. Abscessation of the right anal sac in a dog (author’s LP
file). personal file).

Epidemiology and pathogenesis

Anal sac (AS) disorders are more commonly
encountered in dogs and are less frequent in cats.
Twelve percent of canine population and small
breeds are particularly affected (Duijkeren 1995,
Barnes & Marretta 2014, Charlesworth 2014). In
a recent study, Cavalier King Charles Spaniels
and Labrador Retrievers or Labrador crossbreeds
had statistically significant predisposition to AS
inflammation that required AS surgical removal
(Charlesworth 2014). The AS disorders include
impaction, that can occur bilaterally (Figure 1),
anal sacculitis, which may be unilateral or bilater-
al, AS abscessation which is unilateral (Figure 2),
and adenocarcinoma, which is the most common
Figure 3. Adenocarcinoma of the right anal sac in a dog (author’s LP AS neoplas1a, that can be unilateral or bilateral
personal file). (Figure 3). Abscess rupture can lead to fistula
formation (Figures 4 and 5) (Duijkeren 1995,
Barnes & Marretta 2014). The exact aetiology
of AS conditions remains unknown but several
factors have been implicated including faecal

Eikdva 3. Adevokapkivwpa Se€lov mepimpwkTikol BuAdkou o€ OKUAO
(mpoowmiko6 apxeio ouyypagéa All).

Emdnpoloyia kat maboyéveia

Ot tadnoeig Twv meputpwKTikev Buhdkwv (ITO) 1 od- consistency, physical activity, animal size, obesity,
K@V apopoly auXvoTeEPA TO GKUAO Kot AlyOTEPO GUXVA generalized seborrhoea, anal furunculosis, inflam-
N Y&To, TapatnpovvTaL o€ 0600 To 12% Twv oKUAWY Kal matory bowel disease and impaction (MacPhail

nipooPéilovy aitepa Tig pkpdowpeg purég (Duijkeren 2008, Barnes & Marretta 2014).
1995, Barnes & Marretta 2014, Charlesworth 2014). X¢

nipdodatn peétn Ppébnre mwg ot puAég Cavalier King .

Charles Spaniel kot Labrador Retriever 1} pyadeg tng ¢ulrig Sur glcal anatomy
Labrador mapovoiooav otatioTikd onpavTikr mpodid-
Beon yo pheypovn tov IO 10U ammautoloe XEPOLPYLKN
e€aipeor) toug (Charlesworth 2014). Ot madrjoeig Tov 11O

The AS are a pair of round cutaneous invagina-
tions, located between the internal and external
anal sphincter muscles, with a mean diameter of
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Eikova 4. PR&n amooTipatog aplotepol mepImpwKTIKOU BUNdKOU o€ ydTa.
O MPWKTOC ONMEWVETAL PE BENOG (TPOOWTTIKG apXeio ouyypagéa All).

Figure 4. Ruptured abscess of the left anal sac in a cat. The anus is marked
by the arrow (author’s LP personal file).

Eikova 5. Zupiyylo aplotepol meptmpwkTikoL BuldKou og
oKUAo Tou emBeRatwvetat pe Tnv €i0odo unAng diapéoou Tou
EKPOPNTIKOV TOU TTOPOU (TTPOCWTTIKO apxeio ouyypagéa All).

TEPINAHBEVOLY TNV KATAKPATNOT) TOV EKKPIHATOG, TTOU
ovpPaiver appotepdmievpa (Ewodva 1), T pAeypovr) tov
I1® mov pmopei va eivat eTepOTAELPN 1) AUPOTEPOTTAELPT,
10 anootnpa twv IO mov eivat etepomhevpo (Eikdva 2)
KAl TO adeVOKapKiVHQ, TO OTI0{0 ATTOTEAEL TO CUXVOTEPO
vedmhaopa tov I10, mov propel va eivat eTepdmAevpo 1)
appotepomhevpo (Ewdva 3). H pri&n touv amootipatog
Kataryet oe oupiyylo (Ewdveg 4 kai 5) (Duijkeren 1995,
Barnes & Marretta 2014). H akptfr¢ atttohoyia tov mtabr)-
oewv TV I1O dev eival yvwoTh, al\& £xouv evoxoronOei
S popoL TTPAYOVTES, OTIWG 1) CVOTACT) TWV KOTIPAV®V, N
dpaoctnpotnTa, To péyebog Tou {wov, n maxvoapkia, n
YEVIKEVHEVT) GUNYHATOppOLA, 1] OOIVWOT TOV TIPWKTOY,
N PAeypovmSNG vOGOG TOL EVTEPOL KAl 1) TIPATETAUEVT
Katakpatnon tou ekkpipatog (MacPhail 2008, Barnes &
Marretta 2014).

Xelpovpytkr) Avatopia

OO amoterolv (e0YOG OPALPIKWY EKKOATIOHATOV TOU
déppatoc, mov evromifovtatl peTald Tov 0w Kal é€w aPL-
KTpa TOL TpWKTOU, pe péom SIkpeTpo [ikpdTepn TOL 1 cm
(Ewova 6) (MacPhail 2008, Evans 2013, Barnes & Marretta
2014). Ot ekpopntikol mépol Twv BuAdKwy pRKkovg 5 mm
Kot Storpétpou 2 mm eKPAAAOLY G GTOLLN TTOL PpioKovTal
peta €y NG paxtaiag Kot TAAYLag poipag tng Seppatikn
{®VNG TOL TTPWKTOV, O€ decn enadr] He TNV TpwKTodep-
HOTLKT) YPOHN TNG HEONG {dvnG aTo 0KVAO, VO 0TI YATX
eKP&AOLV pe pa TTUPApOELdT) TIPOCEKPOAT Ge aIOOTACN
2,5 mm mAdyta tov tpwkTod (MacPhail 2008, Evans 2013,
Barnes & Marretta 2014). Ta ekpopntikd ToUG oTOHIA Bpi-
oKovTaL 0TIG WPeG 4 Kot 8 oTo PAevvoyovodeppatikd dpto
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Figure 5. A fistula of the left anal sac in a dog confirmed by
passing a grooved director through the anal duct (author’s LP
personal file).

less than 1 cm (Figure 6) (MacPhail 2008, Evans
2013, Barnes & Marretta 2014). The AS ducts,
5 mm in length and 2 mm in diameter, open
between the dorsal and lateral parts of the inner
cutaneous anal zone, and close to anocutaneous
junction and intermediate zone in dogs, whereas
in cats the AS ducts open on a pyramidal promi-
nence 2.5 mm lateral to the anal orifice (MacPhail
2008, Evans 2013, Barnes & Marretta 2014). The
orifice of the AS ducts open at the level of the 4
and 8 oclock position in the anocutaneous junc-
tion. The canine AS are mostly lined by stratified
squamous epithelium with primarily apocrine
glands and a few sebaceous glands, whereas in
cats sebaceous glands are predominant. This
difference in the epithelial layer might explain
the reduced frequency of AS disorders in cats
(MacPhail 2008, Barnes & Marretta 2014). The
blood supply to the AS mostly includes branches
of the caudal rectal, the perineal and the caudal
gluteal artery (Figure 7) (Duijkeren 1995, Barnes
& Marretta 2014).

Indications for surgical
removal and preoperative care

Anal sacculectomy is indicated in cases of chronic
recurring anal sacculitis, chronic recurring in-
flammation due to impaction, abscessation and
perianal fistula, AS adenocarcinoma and as an
additional measure in cases of anal furunculosis



1oL TTpwKTOL. Ot ITO TOoL GKVAOL eMAeiPpoVTAL KUPINE pE
mAak@eg emtONAL0, 6TTOUL KLPLAPXOVV OL ATTOKPLVEiC adéveg
Kat ALyOTEPO OL GUNYHATOYOVOL aO£€VEG, VD avTiOeTar 0T
Y&TX KuplapxoOVv oL opnypatoyovol adéves. H Stapopd
autr o1o enBnlio iowg e€nyel Kat TN xapnAni cuxvoTnTa
TV tadioewv Tov IO otn yata (MacPhail 2008, Barnes
& Marretta 2014). Ot B0Aaxol alpaTOVOVTaAL KUPInG aItd
KAGSoLG NG omtioBiag alpoppoiSikig, TG TepLvelkng Kal
g omioBiag yhovtiaiag aptnpiag (Ewdva 7) (Duijkeren
1995, Barnes & Marretta 2014).

Evdei€elg xelpoupylkng adpaipeong Kal
TIPOEYXELPNTIKA HETPO

H xetpoupywkr) e€aipeon tov IO evieikvutal oe EpUTTOOELG
XPOviag Kat vtoTpoTa{ovoug PAeYHOVHG Twv BUAGKWY,
oe vroTpoTalovoa Kal emipovn GpAeypovi AMdyw Kato-
KPATNONG TOL EKKPIHATOG, 0€ auTdOTNHA KL CUPLYYLO TOL
Bulaxou, og adevokapKivoo Tov BUAGKOU Kal emkovpL-
K& oe SoBuvwon Tov pwKToL dtav eurmiékovtat ot T1O
(Duijkeren 1995, Evans 2013, Barnes & Marretta 2014). Ta
CUUITTOHATA TIOU aVaPEPOVTAL GTO LOTOPLIKO TWV GKOA®V
mtou utoarovrtat og e€aipeon Twv IO napovotdlovtal
otov IMivaxa 1 (Charlesworth 2014). ITpogyxelpntiké ov-
VIOTATAL 1) EKKEVOT) TV BUAGK®V pe SakTuAKT pdhaén, n

Levator ani muscle
AVEAKTI|POC TOU TpWKTOl

External anal sphincter muscle
Efw o@ykTipog TOU MpwKToU

Caudal rectal artery
OnioBua awpoppoibkn apinpia

Perineal artery -darsal branch
Nepweirn aptnpla —payuaiog
whaboc

Perineal artery -ventral branch

Nepweikn aptnpla- kouwakdg
Khabog

Anal sacculectomy

Eikova 6. MepmpwKTIKr XWpa oKUAoU. Ot EPIMPWKTIKOi BUAaKOL
amekovifovtal oXNUATIKA WG YKL KUKAOL (TPOsWTTIKO apxeio
ouyypagéa Al).

Figure 6. Perineal region in a dog. The anal sac are schematically
depicted as grey circles (author’s LP personal file).

when the AS are involved (Duijkeren 1995, Ev-
ans 2013, Barnes & Marretta 2014). The clinical
signs of dogs that require removal of the AS are
summarized in Table 1 (Charlesworth 2014).

Coccygeal artery
Kokkuywri aptnpla

Branches of the caudal
gluteal artery

KAGBoL TG onioBueg
yhoutialas apmpleg

Internal pudental artery
Fow abolikh aprnpla

Eikdva 7. Ixnuatoypdenua e mepVEIKng xwpag 0KUAOU OTIou amelkovi(eTal N atddTwaon TN MEPITPWKTIKNG TTEPLOXNG.

Figure 7. Schematic representation of the perineal region in a dog where the arterial supply of the perianal area is depicted.
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Mivakag 1. ZuviiOn cupnmtwpata Katd tn Ayn Tou
10TOPIKOU 0€ OKUAOUG Tou urroBallovtal o€ e€aipeon Twv
TEPUTPWKTIKWV OUAAKWV.

2 UPOLHO TNC TIEPIVEIKAG XWPAg

AndoTnUa Twv BUAAKWY
Yrotpomalouoa GAeyHovr) Twv BUAGKwV
Emipovn @Aeypovi Twv BuAaKwv

Kvnouog

Auoyeoia

Ynhaentr) pala otnv mEPUTPWKTIKA XWPa
MUMOES 1) AIHOPPAYIKO EKKPIHA

AoBirjvwon Tou MPWKToU

£YXUOT) OKEVACUATWV AVTLBLOTIKGOV KAl YAUKOKOPTIKOELS OV
oto BvAaxo Sapéocou Kabetnplacpol Tov EKPopPNTIKOL
TIOPOU KAL 1] EGAPHOYT) ETUOETIKIG CLVTNPNTIKAS AYWYNS,
70U TIEPAAPPAVEL XOPYNOT AVTIPLOTIK®V atd To 0To-
pa, Beppd emiBéparta yioo TNV LITOXOPNOT TOL OO HATOG
Kat kaBaptdtnTa g neptoxrng (Barnes & Marretta 2014).
2KOTIOG TNG CLVTNPNTIKAG AYWYTG efval 1) LTTOXWPNOT) TNG
PAEYHOVIG Kal 1 EAAXIOTOTION O TWV EMUTAOK®V. XTIG
PpAeypovadelg tabroelg Twv IO cuvioTdTal KAt Kavova
n apgoteponievpn e€aipeon (Duijkeren 1995, Evans 2013,
Barnes & Marretta 2014).

To adevoKapKiVOHX TwV aItoKpvev adévey Twv 1O
elvat éva emBetiko veOTAAGHA, TTOL TTPOTPAANel NAIKI®-
Hévoug akvloug, Staitepa NG GpuANG Cocker spaniel, kat
ekSnAveTaL pe 1) Xwpig SIOYKWOo™N oTnV TEPUTPOKTIKT
XOPX, TEVETHOUG, SUOKOIMOTNTA, UTtepacBeoTiatpio AOyw
TIAPAVEOTIAXGHATIKOV LITEPBUPEOEISITHOY, TTOAVOLpiK KAt
rioAvSiyia. H mpooP o twv IO propel va givat etepomiev-
pN 1) AHPOTEPOTINELPT KL TIOMEG POPEC 1) Sy VwaOT TNG
S1oykwong tou IO yivetat tuxaia. To adevokapkivwpa Sivel
OUXVOTEPO HETAOTATELG OTA €00 AXYOVIX AepPpoydryyAla
Kat otoug vedpoveg (Polton & Brearley 2007). H emifiwon
petd v e€aipeon twv IO kupaivetat amd 17-41 prveg
(Potanas et al. 2015, Skorupski et al. 2018). O cuvSvaopog
ETKOVPLKTG XnpetoBepareiag 1) axtivoBepareiag avlavel
™ Swapeon enPiwon (Bennett et al. 2002).

EyXelpnTIKn TeXVIKT - YEVIKEG apXEG

[ tn xetpovpyikn adaipeon twv IO mpoteivovTaln avol-
Kt 1 1 KAeoth) péBodog pe Pdon t Stavol€n i pun tov
Buldkou kat Tov TTOPOL ToL, 1) ) KAeloTh péBodog e n
xprjon kaBetrpa Foley (Barnes & Marretta 2014, Baines
& Aronson 2018). H a¢aipeon tov adevokapKIvOHATOG
tou T10 yivetat mévta pe Tnv KAeot) pébodo. H avorktn
1éBod0g eivat amhi} 0TV eKTéNEDT), YiveTaL Ypriyopa, dANd
AOYyw NG miBavg HOALVOTG TOU XeLpoupYLKoL mediov
IOV eyKupovel witopei va odnynoet oe avfnuéva moco-
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Table 1. Common clinical signs of dogs that
require removal of the anal sacs.

Scooting

Anal sac abscessation

Recurring anal sacculitis

Persistent anal sacculitis

Pruritus

Dyschezia

Palpable mass in the perianal region
Pustular or haemorrhagic exudate

Anal furunculosis

Preoperative measures include manual emptying
of the AS contents by digital pressure, infusion
of antibiotic and glucocorticoid solutions into
the AS via catheterization of the anal ducts and
aggressive medical treatment, including systemic
antibiotics, hot packs on the area for oedema
resolution and thorough hygiene (Barnes &
Marretta 2014). The aim of medical treatment
is to manage the inflammation and to minimize
potential complications. In cases of inflamma-
tory disorders of the AS, bilateral sac removal
is recommended (Duijkeren 1995, Evans 2013,
Barnes & Marretta 2014).

Apocrine gland anal sac adenocarcinoma
is an aggressive malignant neoplasm, which
affects older dogs, mostly Cocker spaniels, and
which occurs with or without perianal swelling,
tenesmus, constipation, hypercalcaemia related
to paraneoplastic hyperthyroidism, polyuria
and polydipsia. The AS can be unilaterally
or bilaterally affected, and AS enlargement
can often be diagnosed accidentally during a
routine examination. Adenocarcinomas usually
metastasize to the internal iliac lymph nodes
and to the lungs (Polton & Brearley 2007).
The survival time following anal sacculectomy
ranges between 17-41 months (Potanas et al.
2015, Skorupski et al. 2018). The combination
of adjuvant chemotherapy or radiotherapy can
increase the median survival time (Bennett et
al. 2002).

Surgical technique - general
principles

Both open and closed techniques are recom-
mended for anal sacculectomy; open technique



ot peTeyXelpnTKoV Aotpaewv. E€attiag tng emmhokig
auTn¢ ToAOL xelpovpyol TTpoTLHOVY TNV KAeloTH pHéBoSo
yioe TV adaipeon twv I1O mov pAeypaivovy (Evans 2013,
Barnes & Marretta 2014). H auproppatyio mov mpokeeital
KATA TNV Tapaokevr) Tov BUAEKOU eiTe [e TNV AVOIKTH
elte pe NV KAeloTr péBoSo eNéyxeTal (e TWUATIOUO 1) e
StaBeppia. H TupAry cOAANYN TOL 10TOV TIOL alLpopporyel
XPNOLUOTIOLOVTAG ALHOOTATIKEG AaPideg pitopel var €xel
oaV AIOTENEHN TNV KAKWOT TOU GLHOPPOIdIKoD VEDPOU
kat Ba pémel va armopevyetal (Evans 2013). O avotktdg
Bohakog avayvwpiletal amd 1o yKpL XpWHX TOL KAl T
yuahtotepr} Tov Oyn. Ave€aptnrta and ) pébodo mov
Ba xpnotpomowmnBei Ba mpémel var amopedyetal n KAKwon
TOU £€w OPLYKTHpA TOL TIPWKTOL Kabwg kat Tng omicdiag
atpoppoidikng aptnplag Kot Tov atpoppoidikot vebpov. H
TIApAoKeLT Kat 1) eKTopr} Tov BuAdKoL ptopel va yivet pe
YohidL, paxaipidio 1 pe Stabeppia. Ot ovyypageic mpott-
HOVV TNV TIOlPAGKELT) KAl EKTOWT TOL BUAAKOU (e Tr) Xprion
StaBeppiiag, emeldn mpokael AyoTepeg atpoppoaryieg Kal
eENATTWVEL TOV EYXELPNTIKO XpOvo. H extour) Tou TIO propel
va ipaypatornotnBel kat pe tn xprjon laser Stoetdiov Tov
AvBpaKa, IOV TTAEOVEKTEL O€ GXEOT] [ie TOUG LITOAOLTTOUG
TPOTOUG YloTi TpoKael Aydtepeg atpoppayiec, Ayotepo
TIOVO, 0ldM oL KAl HIKPOTEPT TIOAVOTNTO HETEYXELPNTIKNAG
Moipwéng (Evans 2013, Baines & Aronson 2018). ZuvioTta-
TaL emiong N TTPOPLAAKTIKY XOPHYNOT OVTLHIKPOBLOAKGV
emeldn n emépPaon aviKeL TNV KATNyopio TwV HOAVGHE-
vov enepPacewv. [ tn Stevépyela g emépPoong yivetal
EKKEVWOT) TOL TIPWKTOV Kot TOTTODETNOT EVOC TUUTTOV e
QVTIONTTTIKO GTOV TTPWKTIKO CWAR VX Kol 6TO artevBuoéVo
Yot TNV Tpootacic Tov eyXelpntikot ediov. OLTIO® exke-
VOVOVTALKAL YIVETaL EKITAVOT) TOUG HE avTIONTTTIKO StéAupar.
To {wo TomoBeteital oe mpnvr} Béon pe T omicOiax dkpa
va KpEHovTal amd To AKPO TOL TPaTTe(loL KAl TNV oUpd
VO OUYKPOATELTOL TIPOG Tt EUITPOG KATA UNKOG TNG HEONG
YPappng pe autokOAANTN Tawvia. Kétw amnd 1o omnicOio
Tufpa Tov {Wou oTo dKkpo Tov Tparmellov TomobeTeiTal
PONO QIO TIETOETEG. XTN GUVEXELX 1 TIEPUTPWKTIKT) XOP
TipoeTolp&LeTat ylo emépoon.

Avoiktn} pébodog

H avowtr) pébodog emtpémnet Tnv avayvopLon Tou ek-
KpttikoL emOniiov Tov QuAdkouv Kat Stapatilel ot TV
mANpn e€aipeon auToL Kot TOL EKPOPNTIKOL TOL TOPOU
(Baines & Aronson 2018). H puéBodog petovektei A\oyw tng
TOVOTNTOG KAKWOTNG TOU €€w GPLYKTH PO TOL TPWKTOV KAl
TOU KIVOUVOUL HETEYXELPNTIKAG Aoipwéng Adyw StaoTopdg
Tou TepteXopévou tou (Baines & Aronson 2018). Tia T
dlevépyela TG avolktig pnebodou eloayetal ato BvAako
KAeloTr) atpootatikni AaPida mosquito 1) piAn, Swapécov
TOU EKPOPNTIKOV TOL TTOPOL, 0 BUAAKOG avLP®VETAL KAl
GépeTal Ipog TV entpdveta tov Séppatog (Ewova 8). Me
™ PonOeta paxatpidiov, pe Aemida No 10 oto kOO Kat

Anal sacculectomy

requires a direct incision on the anal sac and
duct and closed technique includes dissection
around the intact AS or dissection following a
Foley catheter placement into the duct (Barnes
& Marretta 2014, Baines & Aronson 2018). AS
adenocarcinoma is always removed using the
closed technique. The open technique is simple
and quick to perform, but because of the possible
contamination of the surgical site, it may lead
to increased postoperative infection. This is the
reason why many surgeons prefer the closed
technique in cases of anal sacculitis (Evans 2013,
Barnes & Marretta 2014). Haemorrhage caused
by surgical dissection of the sac either by open
or closed technique can be managed by digital
pressure or by electrocautery. Blind clamping
of bleeding tissues by haemostats can result in
trauma to the rectal nerve and it should therefore
be avoided (Evans 2013). The incised anal sac
can be recognized by its grey colour and shiny
appearance. Regardless of the selected technique,
trauma to the external anal sphincter and the
caudal rectal artery and rectal nerve should be
avoided. Surgical dissection and excision of the
AS can be performed by scissors, scalpel or elec-
trocautery. The authors prefer dissection and
excision of the AS by electrocautery, because
this technique results in less haemorrhage and
reduction of surgical time. Surgical removal of
the AS can also be performed by carbon dioxide
laser, which is advantageous compared to the oth-
er techniques because of reduced haemorrhage,
less pain, reduced oedema and decreased rate
of postoperative infection (Evans 2013, Baines
& Aronson 2018). Perioperative antimicrobi-
als are also recommended, as the procedure is
considered to be contaminated. At the time of
surgery, the rectum is emptied and a tampon
with antiseptic is placed in the anus and rectum
to protect the surgical site. The AS are evacuated,
and antiseptic solution is infused in both cavities.
The dog is placed in sternal recumbency with the
hind limbs hanging over the edge of the table
and the tail is tied over the dorsum and secured
by medical tape. A towel roll is placed under the
caudal half of the dog for padding. The perianal
area is then surgically prepped.

Open technique

The open technique provides visualization of
the secretory lining of the AS and therefore en-
sures complete removal of the AS and the anal
duct (Baines & Aronson 2018). Disadvantages
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Eikdva 8. Avoikti péBodog e€aipeong mepimpwktikol Buhdkou. KAelot atpootatikn Aafida mosquito ilodyetat oTo BUAaKo Slapécou Tou
EKPOPNTIKOU TOU TTOPoU. O BUAAKOG AVUPWVETAL KAl PEPETAL TTPOG TNV EMPAVELD TOU SEPUATOC. ME TN OTIKTA AEUKN YPAUUI TTAPIOTAVETAL N TOUN
Tou Buhdkou Slapécou Tou Séppatog. Xtnv de1d mMeupd éxel dn e€aipedei 0 BUAAKOG Kat TO TPAUNA EKAELOE KATA TTPWTO OKOTIO (TTPOCWTTIKO apXEio
ouyypagéa A).

Figure 8. Open technique for anal sacculectomy. A pair of closed mosquito haemostats is directed toward the anal sac through the anal duct. The
duct is elevated toward the skin surface. The dotted white line represents the skin incision over the anal sac. On the right site the anal sac has already
been removed and the incision line was primarily closed (author’s LP personal file).

15 ot yata, yivetat empniKkng topn and 1o eKpopnTtikd of this technique include the risk of damaging
oTOp0 o€ OAo TO prjKog Tou Buldkou. Me T fonfeta Sto the external anal sphincter muscle and a higher
AaBidwv mosquito cuMapPdvetat o PAevvoydvog Tou postoperative infection rate due to contamination
Bulakouv artd Svo avTISIKHETPIKE onpeia Kat 0 BOAAKOG of surrounding tissue by the AS contents (Baines

Eikova 9. 0 B0Aako¢ ouMapBavetal pe 600 avTISIAPETPIKA TOMOBETNUEVES Ewkéva 10. Mivetat mapaokeur} Tou BUAAKOU e TPOOEKTIKN
MaBidec (mpoowmikd apxeio cuyypagéa Al). Slatopn Twv VWV Tou £§w OPLYKTAPA TOU TTPWKTOU (TPOCWTTIKO

Figure 9. The anal sac is grasped by two opposing mosquito haemostats apxeio ouyypagéa Arl).

(author’s LP personal file). Figure 10. The anal sac is excised with careful dissection of the
external anal sphincter muscle fibres (author’s LP personal file).
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Eikova 11. Xelpoupyikd mapaoKeLAOHA TOU TTEPUTPWKTIKOU BUAGKOU PETA
v e€aipeor) Tou (mpoowmikd apyeio cuyypapéa Al).

Figure 11. Surgically dissected anal sac after an open anal sacculectomy
(author’s LP personal file).

TIXPaoKeLAETaL e SIATON TWV HUIKOV V@Y TOL OPLyKTHp
pe YaiSt baby Metzenbaum 1 pe StaBeppia (Etkoveg 9, 10
Kot 11). Meta v agaipeon Tov Buldkou Kot ToL TTOPOU
TOU YiveTat EKITAVOT) TOV EYXELPNTLKOD TTESIOV Kotl GOYKAELOT)
TOU TPAVHATOG o€ SVO OTPWHATH HE HOVOKAWVO GUVOETIKO
pappa 3/0 o cLVEXOHEVT padr] YLoL TO HUTKO Kot LITOSOPLO
1loTo Kat pe 3/0 nylon yi 1o §éppa ple XwploTéC padeg 1)
4/0 pe evdoSepuikn ouvexduevn padrn.

K\ewotr) pébodog

Znv ket péBodo, o BvAaKog adatpeital KAEGTOG, XwpIG
va eloéABoupe 6TOV AUAO TOU, Kat 1 e€aipeoty Tou yivetal
pe katevBuvon artod T Paon ToL TTPOG TOV EKPOPNTIKS TOV
ntopo (Barnes & Marretta 2014, Baines & Aronson 2018).
H tono0¢tnon awpootartiknig Aapidag mosquito péoo oo
Bulaxo SLleVKOADVEL TNV AVOy V@PLOT) TOU KL TIPOCAVATOA(-
CetkatdAAnAa To Xelpoupyo. [ivetal KapmoAn Topr) endve
070 OUAAKO e TO KOIAO TNG TIPOG TOV TPWKTO, TTPAANNAN
He TiG iveg Tov €€w adrykTrpa. O BOAakog mapaokevaleTal
TIPOCEKTIKG [E CTTOHAKPLVOT) TOV VWV TOL OPLYKTHpX LLE
N Xprion kKuptoL Yaiidioy baby Metzenbaum 1} StaBepyui-
ag. H mapaokevn yivetal kovtd oto O0NaKo (e oKOTo TV
amopuYT KAKWONG TOL oGLYKTHpa Kal cuveXileTal mpog
TOV eKPOPNTIKS TOL TTOPO. X TIEPITTTWOT) VEOTTAGGHATOG, 1)
e€aipeon elval evpVTEPN He OKOTIO vt emiTeELYOEl O TOTIKOG
é\eyxoG Tov veoTA&opaTog. H mpoKkAnon ekteTapévng
alpoppayiog Aoyw K&Kwong tng omicoiag atloppoidt-
KNG aptnpiag Oa mpémet va amopevyOei, emedn cuvnBwg
epmtodiCel TnVv omTikn emadr) pe To eyxelpnTikd medio. H
eMEUPOOT) ONOKANPWOVETOL [€ ATTOAIVWOT) TOL EKPOPTTIKO
TIOPOL KOVTH OTOV TTPWKTIKO CWANVA [e GUVOETIKO HOVO-

Anal sacculectomy

& Aronson 2018). During the open technique, a
closed mosquito haemostat or grooved director is
inserted through the duct and the AS is elevated
towards the skin surface (Figure 8). With a no 10
scalpel blade in dogs and no 15 in cats, a longi-
tudinal incision is made starting from the orifice
of the duct opening towards the entire length of
the duct and sac. With the aid of two mosquito
haemostats, the AS mucosa is grasped by two
opposing sites and the AS is excised by dissecting
the muscular fibres of the anal sphincter with baby
Metzenbaum scissors or electrocautery (Figures
9, 10 and 11). After the AS and duct have been
removed, the surgical site is lavaged with saline
solution and the incision is closed in two layers,
with a continuous synthetic monofilament 3/0
suture for the muscular and subcutaneous tissue
and with 3/0 interrupted nylon sutures or with
4/0 intradermal continuous suture for the skin.

Closed technique

During the closed technique, the AS is removed
intact with no incisions through the lumen, and
the dissection is directed from the base of the AS
toward the duct (Barnes & Marretta 2014, Baines
& Aronson 2018). Placement of a mosquito hae-
mostat inside the AS facilitates its identification
and can guide the surgeon during dissection of
surrounding tissues. A curved incision is made
over the AS with the curve of the incision directed
to the anus, parallel to the muscular fibres of the
external sphincter muscle. The AS is carefully
dissected away from surrounding tissues by re-
moving the muscular fibres of the anal sphincter
by curved baby Metzenbaum scissors or electro-
cautery. The dissection should be close to the
AS to avoid trauma to the anal sphincter muscle
and it is continued toward the duct. In cases of
neoplasms, wider tissue dissection is performed
to achieve local control. Damage to the caudal
rectal artery can cause profuse bleeding and
should therefore be avoided as it can obstruct
visualization at the surgical site. The procedure
is completed by ligating the segment of the duct
closer to the anus by synthetic monofilament ab-
sorbable 4/0 suture. Lavage of the surgical site is
followed by closure of the incision primarily with
sutures similar to the open technique (Culp 2013,
Evans 2013, Barnes & Marretta 2014, Ruffner et
al. 2014, Baines & Aronson 2018). In cases of
AS adenocarcinoma, the dissected tissues may
include part of the rectum when infiltration by
the mass is evident and 1 cm margins should be
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Ewkdva 12. O kabetipag Foley Tomobeteitat otov S£€10 MEPUTPWKTIKO
BUNaKO SLaPETOU TOU EKPOPNTIKOU TOU TIOPOU Kal 0 BANApOG Tou
TIANPWVETAL PE PUGIONOYIKO 0P (MPOoWTIKO apxeio ouyypagéa Al).

Ewkova 13. O mepimpwkTIkOG BUAaKOG mapaokeudletal yopw amo
Tov KaBetripa Foley. O aplotepdg mepImpwKTIKOS BUAAKOC £xEL 16N
e€aipebei (mpoowmikd apxeio ouyypagéa Al).

Figure 12. A Foley catheter is placed into the right anal sac through the Figure 13. The anal sac is dissected free around the Foley
duct and the balloon is inflated with saline solution (author’s LP personal catheter. The left anal sac has already been removed (author’s LP
file). personal file).
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KA@VO amoppodnotpo pappa, 4/0. AkolovBei éktlvon
TOU eyXelpnTikoL 1ediov Kat COYKAELOT) TOU TPADUATOG
KATA TIPOTO OKOTIO OTIWG KAl oty avotkTh pébodo (Culp
2013, Evans 2013, Barnes & Marretta 2014, Ruffner et al.
2014, Baines & Aronson 2018). [ta T0 adevoKapKivwpa
ToL 1O 1 ektopn ptopei va eptAappdvet Kot T TOV
amevBuopévou dtav dinbeitat ad Tov dyko kat 1 edai-
peon mpémet va yivetal pe 6pla 1 cm. H oUykAeton tou
aneLOVOPEVOUL YIVETAL [e XWPLOTEG 1) OITAT) CUVEXOMEVT
padn pe LOVOKA®VO amoppodrotpo pappa, 3/0 ) 4/0. H
OoUYKAELOT) TOL LITOSOPLOL GTOL KAl TOL SEPUATOG YiveTal
OTwG Teptypadnke mapanave (Culp 2013).

K\ewotn pébodog pe kabetnpa Foley

ITpokeltatl yia Tpormononpévn kAetotn peébodo dmov évag
kabetrpag Foley 6 - French elocdyetal 6tov avio tov 1O
Slapecou Tov ekdpopnTKov ToL T0pov (Ewkova 12) (Downs
& Stampley 1998, Baines & Aronson 2018). Tivetat mAfjpwon
ToL Bahdpov pe 1,5-3 ml pualodoyikod 0pol (e ATOTéNEGHA
va dlaypdpetal o BOAaKoG Kal va yivetot YnAadpnTog KATw
amd 1o dépua. Xe mepintwaon mov o kabetripag Sev popei
Vo TIapapeivel eVTOG TOL aLAOD Kat e€épyxetal amd avTov
Katd N SdpKela TNG MANPWOoNG Tov, TOTE CLUVIOTATAL 1)
KaBNAwon Tou e pappa Ttov Tomobeteital 0To eKPopn-
Tk oTopLo Tou T1@. Tivetal Topn oTo éppa enavw oTo
datetapévo Bolaxo kat o BOAaKOG TTapacKevaleTal e
QTIOUEKPLVOT TWV V@V TOU OPIKTH P OTIWG TTEPLY PAPTKE
oty Khewot pébodo (Ewdva 13). Metd tnv mapaokeun
10U BUAGEKOV, 0 AEPOBANALOG EKKEVAOVETAL KAl O KAOETHPOG
adatpeital. O BONaKog eKTéHveTAL LETA amd aTtoAivwon
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maintained around the resected tissues. Closure
of the rectum incision is obtained with continuous
or simple interrupted sutures with monofilament
absorbable 3/0 or 4/0 suture. Closure of the sub-
cutaneous tissue and the skin is performed as
described previously (Culp 2013).

Closed technique with Foley
catheter

This is a modified closed approach, in which a
6-French Foley catheter is placed into the AS
through the duct (Figure 12) (Downs & Stampley
1998, Baines & Aronson 2018). The balloon is
inflated with 1.5-3 ml of saline solution, result-
ing in visualization of the AS which is palpable
under the skin. In cases when the catheter can-
not be maintained within the AS lumen during
the inflation, a suture is placed around the duct
to keep the Foley inside the AS during balloon
inflation. An incision is made on the skin over
the dilated sac and the AS is dissected away from
the surrounding tissues and muscular fibres of
the sphincter as it was described in the closed
technique. (Figure 13). After the dissection of
the AS, the balloon is delated, and the catheter
is removed. The AS is resected after ligation of
the duct near the anus (Figures 14 and 15). The
surgical site is lavaged and closed as described
before (Downs & Stampley 1998, Baines & Ar-
onson 2018).



Eikdva 14. MeTa TV MapaoKeLr ToU Kal TPV TV €§aipeor) Tou
TIEPUTPWKTIKOU BUAAKOU 0 EKPOPNTIKOG TOU TOPOC AMOAIVWVETAL KOVTA OTO
£€w OTOWLO TOU (MPOCWTTIKG apxeio ouyypagéa All).

Figure 14. After dissection of the anal sac away from surrounding tissues
and prior to removal its duct is ligated near its orifice (author’s LP personal
file).

TOV EKPOPNTIKOL TOL TTOPOL KOVTE OTOV TPWKTIKO CwAR VX
(Ewkoveg 14 kat 15). AkolouvBei ékmAvorn Tou TpadpaTog
Kat GOYKAELOT) TOL KaT& T Yvwotd (Downs & Stampley
1998, Baines & Aronson 2018).

MeTeyxelpnTIKn) oywyT)

Y10 {wo tomoBeteitar kKoOMA&po EXloaPet yia dvo efdo-
HAOEG KAl XOPNYOLVTAL AVTIPLOTIKA EVPEWG GPATUATOG Yia
7-10 nuépeg, emetdn n eméuPacn avikel oty Katnyopia
TOV LOAUOHEVOV. O UETEYXELPNTIKOG TTOVOG ENEYXETAL [LE
oTtLo€LdN KAl {1 0TePOELdr) avTIPAEYHOVAOSN PapraKa YL
4-6 nuépec. Xtnv Topr) tormobetovvTal Yuxpd embépata
yia TIG Tp@TEG OVO0 Npépeg TToL akolovBovvTal artd Beppd
2-3 popég v Npépa yia 10 Aemta kaBe popd péxpL TNV
adoaipeon TwV pOPHATOV.

Emum\oxéc

H ouxvotmnta tov ey HETEYXELPNTIKGOV ETMITAOK®V KU-
paivetat amné 3,2-32,5% (Hill & Smeak 2002, Charlesworth
2014). Ze avadpopukr) perétn pe 95 okvAouvg, Ppédnxe
OTL T GUXVOTNTA TWV ETUITAOK®V NTAY HEYXAVTEPT HE TNV
avolkt uébodo e€aipeong twv IO oe cOyKpLon pe TNV
Khetotr) uéBodo (Hill & Smeak 2002). Ze aAn avadpouikr
pelétn, Tov €yve pe TNV Khelotr) péBodo e€aipeong oe
appoTeEpoLs Toug IO, SlamoTmONKe TL oL HETEY XELPNTIKEG
EMUTAOKEG TAV GUXVOTEPEG GTOVG GKUAOUG CWUATLKOD
Bapoug pikpotepov twv 15 kg (Charlesworth 2014). Ztig
Bpaxvxpdvieg emumhokég mepthapPdvovtat To GUPOLUO
KQL 1) GAEYHOVI] TNG TTEPLVEIKNG XDPAG, O HWAWTILOHOC,

Anal sacculectomy

Eikéva 15. Xelpoupylkd mapaokelaopa Tou MEPUTPWKTIKOU
BUAGKOU PIETA TNV EKTOWI TOU (TPOOWTTIKOG apXEio ouyypagéa All).

Figure 15. Surgically dissected anal sac following following a
Foley anal sacculectomy (author’s LP personal file).

Postsurgical treatment

An Elizabethan collar is placed on the animal for
two weeks and broad-spectrum antibiotics are
administered for 7-10 days, because the proce-
dure is contaminated. Opioids and nonsteroidal
anti-inflammatory drugs are administered to
manage inflammation and postsurgical pain for
4-6 days. Cold packs are placed on the incision
site for the first two days followed by hot packs 2-3
times daily for 10 minutes until suture removal.

Complications

Mild postoperative complications range from
3.2 to 32.5% (Hill & Smeak 2002, Charlesworth
2014). In a retrospective study of 95 dogs, it was
found that the complication rate of anal sac-
culectomy was higher for the open technique
compared to the closed technique (Hill & Smeak
2002). In another retrospective study, in which
the closed technique was performed bilaterally,
it was reported that post-surgical complications
were more frequent for dogs weighing less than
15 kg (Charlesworth 2014). Short-term compli-
cations include scooting and inflammation of
the perineal area, bruising, incisional exudate,
incisional infection, seroma, wound dehiscence,
tenesmus, diarrhoea, dyschezia and constipa-
tion (Hill & Smeak 2002, Charlesworth 2014,
Baines & Aronson 2018). Defecation disorders
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TO éKKPLUO QIO TNV TOWT, N AolpwEn Tou TpaduAToG, N
opwdng cuAloyn, n StoTaon TG TOHNG, Ol TELVETHOL, N
diappota, n Svoyeaia kot n dvoxothiotnTor (Hill & Smeak
2002, Charlesworth 2014, Baines & Aronson 2018). At-
atapaxég g apodevong mapatnpndnkav oe 3,2-14,5%
TwV OKOUA®V TT0L LITOPARONKAY Ot appoTepdTTAELPT) KAEL-
ot e€aipeon Twv IO Kat mepAdpBavay EAGTTOON TOU
TOVOL TOU OPLYKTHpa, PUTIOVOT) TNG TIEPLVEIKNG XWPUG HE
KOTIpava HeTd TNV adpddevon), adpddevon péoo 6To oTiTL
Kat akpateta. Ot eMITAOKEG QUTEC OHWE LITOXWPNOAY O€
Sotnua 10 nuepov artd Ty emépBac Kat arroddéOnkoy
o€ eEAaPPd KAKWOT) TOL €€w GPLYKTHpA KATA Tr StaTopn
TV V@V TOL Ylo TNV TtapaokeLn] Tou IO 1) oe vevpampaio
mov oyxetioBnke pe T pAeypovn Kot TNV ATl Svoxeoia
(Hill & Smeak 2002, Evans 2013, Charlesworth 2014). >1i¢
HOKpOXPOVIEG ETILITAOKEG TIOL Ttapartn prifnkav 6to 15% Twv
okOAwV Tepthappavovtat n Aein tng Topng, n akpdrela
TV KOTIPAV®Y, 1 epPdvion cuplyyiov Kal 1) 6TéEVwaoT) Tov
npwktoL (Ewéva 16) (Hill & Smeak 2002). H akpdrela
TWV KOTIPAVWV TTOL eTTLHEVEL Y1 SIAO TN HEYXAVTEPO TV
3-4 punvaev eivat pn avat&Eipn kot opeiletat cuvnbwg oe
EKTETANEVT) KAKWOT) TOL OPLYKTHPA 1) O€ ApPOTEPOTTAELPN
KAKwoT ToL atpoppoidikot vevpou (Evans 2013, Baines
& Aronson 2018). H eppavion ouptyyiov ogeiletal otnv
mAnppeAn e€aipeon tov IO, ov cuvrBwg cupPaivel pe TV
avolkTr) pébodo, pe amoTéNeoua TNV TTAPAOVT) UTTOAEL-
patwv Tou ermdnAiov oto xetpoupytkd Tpapa. H emumhoxn
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Ewkdva 16. MeptmpwKTikd oupiyyla petd v e€aipeon Tou
6e€1oU mepmpwKTIKOL BUAdKOU (Havpa BEAN) (TPOCWTTIKG apXEio
ouyypagéa Al).

Figure 16. Perianal fistula as a complication of the right anal
sacculectomy (black arrows) (author’s LP personal file).

have been observed in 3.2-14,5% of dogs that
underwent bilateral closed anal sacculectomy,
including reduced anal sphincter tone, soiling
of the perineum with faeces after defecation, de-
faecation indoors and faecal incontinence. These
complications resolved after a 10 day period and
were attributed to mild trauma of the external
sphincter during resection of muscular fibres
at the time of AS dissection, or to neurapraxia
related to inflammation and mild dyschezia (Hill
& Smeak 2002, Evans 2013, Charlesworth 2014).
Long-term complications were observed in 15%
of dogs and included licking of the incision site,
faecal incontinence, fistula formation and anal
stricture (Figure 16) (Hill & Smeak 2002). Fae-
cal incontinence persisting for more than 3-4
months is considered irreversible and usually
results from extensive trauma to the sphincter
or bilateral damage to the rectal nerve (Evans
2013, Baines & Aronson 2018). Fistula formation
is caused by the incomplete removal of the AS,
which usually occurs with the open technique,
resulting in epithelial remnants in the surgical site.
This complication can be managed by thorough
surgical exploration of the fistula and resection
of all diseased tissues. In general, the post-sur-
gical complication rate of anal sacculectomy is



aUTH AVTIHETOTIICETAL [le TTPOOEKTIKT emavadiepevvnon
TOL GUPLYYiOU Kot EKTOHT OA@V TV TABONOYIKGV IGTWV.
Tevikd T0 TOCOOTO TWV HETEYXELPNTIKOV ETITAOKOV €ival
OXETIKA XapnAo e arotéeopa n e€aipeon Twv IO va éxet
TOAD KaAf} TTpoyvwor) (Evans 2013).

T0YyKpoUoT) CUUPEPOVIOV

Ot ovyypadeic Snhovovy dtL Sev vITdpyel GVYKpoLOT
OLHPEPOVTOV.

Anal sacculectomy

relatively low, resulting in excellent prognosis
(Evans 2013).
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[TepiAnyn

MehetnOnkav avadpopukd to Sedtia e€étaong ano 53
TEPLOTATIKA OKVAWV KAL YATWV HE WTALHATWHA, TTOU
QVTIHETOT{OTNKAV HE XELPOVPYIKE) TTAPOXETELDT TOU
OTALHATOUATOG He cwhfva Penrose. M€oog 6pog nALkiag
O0TOUG OKUAOUG KAl OTIG YATEG ATaV T 7,6 Kal Ta 5 €1n
avtiotoiya. E€w wtitidx eixe SlayvwoTtel o€ 23 oKOAOUG Kall
3 ydreg kot SeppaTtikég madnoelg Onwg atorikn Seppatitida
1 kvnopwdelg Seppatonadeleg e€aitiag g mapovaiog
Sarcoptes scabiei, yOMwv, Malassezia spp. 1) OeppatdPLTOV
eixav dayvwortel oe 11 okOlovg kat 1 yata. Ymotponn
TOU OTULHATOHATOS HETA oTTO APaipecn TOL CWARVA
TIAPOXETEVOT G avadépOnke oe 7 okOAoug Kat 1 ydta. Zta
(oo aUTA 1 AVTIHETOTILON TIEPINGHPAVE TNV XELPOLPYIKN
enavatonofétnon ocwhfva Penrose. Hrtia méxvvon 1) tteoon
Tov TTEPLYIOL TOL WTdG TTapatnpPnOnKe oe 16 GKOAOLG
Kal 2 y&teg. To KooUnTIKO aroTéeopla 0TO TTEPUYLO TOU
wTOG Pabuoloynbnke ammd Toug ISLOKTATES WG KAAO o€ 26
OoKUAOUG Kal 2 YATEG, WG LETPLO o€ 20 GKVUAOVG Kot 3 YATEG
Kol WG pn arodektod oe 3 oKOAOUG. Katd TN peteyyelpnTikn
mopakoAovdnon yia 3,5 €T GUVOAKA GTOVG OKVAOUG
Kat 4,5 €tn o116 ya&teg Sev mapatnpnOnke votponn Tov
WTALHOTOUATOG.

MeSH keywords:
cat, dog, ear auricle
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Abstract

The medical records of 53 dogs and cats with
aural haematoma treated with Penrose drainage
were retrospectively reviewed. Mean age of the
dogs and the cats was 7.6 and 5 years respectively.
Otitis externa was diagnosed in 23 dogs and 3
cats and skin disease including atopic dermatitis
or pruritic dermatitis, associated with Sarcoptes
scabiei, fleas, Malassezia spp. or dermatophytes
was diagnosed in 11 dogs and 1 cat. Recurrence
of haematoma following Penrose removal was
reported in 7 dogs and 1 cat. Those animals
were treated with placement of a new Penrose
tube. Mild pinna thickening or poor ear carriage
was diagnosed in 16 dogs and 2 cats. Cosmetic
outcome of the pinna was rated by the owners
as good in 26 dogs and 2 cats, as average in 20
dogs and 3 cats and as poor in 3 dogs. No signs
of haematoma were reported after a follow-up
time of 3.5 years for dogs and 4.5 years for cats.



Eloayoyn

To ottt eivat ) GLANOYT) AlHATOG OTNV 0w ETLPAVELX
TOU TTTEPUYIOL TOL WTOG KAl EPPaVIlETAL GLXVOTEPA OTO GKUNO
napdeotn yarta (Lanz & Wood 2004, MacPhail 2016). ITapdho
TIOL TO ApxLKS aiTlo Tapapével arpoadidplato, Siapopol
Hnxaviopol éxouvv evoyorotnOei, dTwg TPAVHATIOUOG oo
TIVEYHOTA TNG KEPAATG 1) KVNOUOS 0TA TTEPDYLN TV WTWV,
deutepoyevmg o€ £€w wTiTda, auTodvooa vooruata, GAAoL
avoooloylkol mapdyovteg 1§ deppatikn vepevatodnoio
(Wilson 1983, Dubielzig et al. 1984, Kuwahara 1986, Joyce
& Day 1997). Qotoo0, kdmota {Ho pe OTApETOpX Sev
eKONA@VOLY CUUTMTHATA DITOKEIIEVOU VOOHATOG TOU £€w
aKoLOTIKOV TOpoL. H cuANOYT) alaTOG TTPOKOTITEL OTTd TNV
KoAdTnTa TToL Bax SnpuiovpynBel KaTOHTILY ATTOXWPLGHOV TOL
déppatog Tou mTepLYiov amd Tov LTTOKElpEVO XOVEpo 1
Heta&0 meptyovdpiov kat xovopou (Larsen 1968, Dubielzig
1984, Lantz kat Wood 2004). E¢pocov to otatpdtopa dev
AVTIHETOTILOTEL, 0 OeVTEPOYEVAG OXNUATIONOG VOSOUG
OLVOETIKOV LOTOD Kal 1) ouppikvwon Tov déppatog Oa
odnynoouV o€ HOVIHN TTAPAROPPKOT TOU TITEPLYIOL TOL
wT66. Ot o1dy 0L TNG BePATIEVTIKIG AVTIHETWITLONG TOVL
OTAHATOHATOG TIEPIAAUPAVOLY TNV TAVLTOTIOINOT Kol
QVTLHETAOTILOT) TOVL LTTOKE(pEVOUL attiov, TNV e€acpalion
ETOPKODG TTAPOXETEVONC KL TNV EEAAELYNG TG KONOTNTAG
HETAED TOL OEPUATOG Kal TOL XOvEpou Tov TiTepLYiov
Tov wT06 (Lanz & Wood 2004). Yndpyouvv diadpopeg
BepartevTIKEG ETIIAOYEG YLO TO WTALUATWUA, OTIWG 1) AVaXp-
pOPNON TWV TINYUATOV AIHATOG Kot 0T CUVEXELX 1) TOTTLKT
£yXUon YAUKOKOPTIKOELS®V, 1) XELPOLPYIKT ToTT0OETNON
OWANVOL TIOLPOXETEVGNG 1) 1) OTULOVPYIA TOUGDV HE GTOXO TNV
TIKPOXETEVOT) TOV TIEPLEXOUEVOL TOU WTALUATOUATOG. Ot
TEXVIKEG TIAPOXETELOTG TIOL €XOLV TIEPLYpadel aTo TapeABdy
niepthapBavouy tny tomodétnon kabetrpa OnAng, cwArva
Penrose oe cUVOLAGUO [Le XOPTYNOT YAUKOKOPTIKOEIS®V 1
10 KAeloTd cvoTnpa Tapoxétevong (Wilson 1983, Kagan
1983, Joyce 1994, Swaim & Bradley 1996, Pavletic 2015).
H 8npovpyia Topodv yla Ty orpoxétevon mephapBavel
v emunkn evbeio Topn 1 oe oxua S, pe pAHHATA
1tov SloepvoLy TO MTePLYLO TOL WTOG 1) TomoBéTnon
evlompobéoewv, TIg Topég pe Statpntrpa Proyiog ) pe
laser Sto€etdiov Tov dvBpaxa (Henderson & Horne 1993,
Dye et al. 2002, Lanz & Wood 2004, Cechner 2014). Ao
0600 yvwpilouvv ot ovyypadeig, Sev ¢xouv dnpootevtel
HeAéTeg TTOL Vot alLloAOYOUV TNV KITOTEAETUATIKOT T HOVO
NG TapoxETevong pe Tormobétnon owhnva Penrose ot
Bepareia TOL WTALPATOUATOG OTO OKOAO Kat T1) YATA.

2Z16x06 NG T povoag avadpopkng HeAéTng eivat va
TTepLYp&yeL To CUUTITOUOTA, T VTTOKE(EVH VOOT|HATA,
TG EMUITAOKEG KL TN HOXKPOXPOVIX TTapakolovBnon 53
OKOA@V KL YOTOV He @TAHETWHIA, TIOU AV TILETOTTCTNKOVY
He Torro0étnon cwArva Penrose.

Aural haematoma in dogs

Introduction

Aural haematomas are blood collections affecting
the concave surface of the pinna and are more
commonly seen in dogs than in cats (Lanz &
Wood 2004, MacPhail 2016). Although the exact
cause remains unclear, different mechanisms are
implicated, including trauma from head shaking
and ear scratching secondary to otitis externa,
autoimmune disease, other immunological factors
or skin hypersensitivity (Wilson 1983, Dubielzig
et al. 1984, Kuwahara 1986, Joyce & Day 1997).
However, some animals with aural haematomas
show no signs of underlying ear disease. Blood
accumulation occurs following separation of the
skin of the pinna from the underlying cartilage or
within the subperichondral space (Larsen 1968,
Dubielzig et al. 1984, Lanz & Wood 2004). If the
haematoma is left untreated secondary fibrosis
and contraction will result in permanent distor-
tion of the pinna. Treatment objectives of aural
haematomas include identification and control
of the underlying cause, provision of adequate
drainage and elimination of the space between
the skin and the cartilage of the pinna (Lanz &
Wood 2004). There are various treatment op-
tions for aural haematomas, including needle
aspiration with local infusion of corticosteroids,
tube drainage or incisional drainage. Drainage
techniques including teat cannula, Penrose drain
combined with corticosteroids or closed-suction
drain have been described (Wilson 1983, Kagan
1983, Joyce 1994, Swaim & Bradley 1996, Pavletic
2015). Incisional drainage involves creation of a
linear or S-shaped incision with sutures or stents,
biopsy punch incisions, or carbon dioxide laser
incisions (Henderson & Horne 1993, Dye et al.
2002, Lanz & Wood 2004, Cechner 2014). To
the authors’ knowledge, no published studies to
evaluate the effectiveness of Penrose drainage
alone for the treatment of aural haematoma in
dogs and cats appeared in the literature.

The aim of the present study is to retrospec-
tively describe signalment, underlying disease,
complications and long term follow-up of 53
dogs and cats with aural haematomas, treated
with Penrose drain tubes.
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YAwa kat pébodot

Ta dehtio e€éTaonG 48 OKOAWV KoL 5 YATOV (L€ OTAUE TG
TIOU QVTIHETWITIOTIKAV XELPOVPYLKA pe TOTToBETN oM cwArva
napoxétevong Penrose otnv KAwikr) Zowv ZuvTpodidg Tou
Tunpatog Ktnviatpikng tov Aplototeheiov Iavemiotniov
Oeooalovikng, peta&d Tov 1996 kat Tov 2016, peketriOnkay
avadpoptkd. Ta Sedopéva Tov avTARONKa aItd T apyeion
nieptAGpPoavay 1o GpUNO, TN GULAR, TNV NAKIX, TO CWUATIKO
Bépog, Tor cupmTOHATA Kot TH SIAPKELA TOV CUUTTTOUATOV, TA
OUVUTIPXOVTO VOOT|LATAL, TIG HETEYXELPN TIKEG ETTAOKEG KAl
N pakpoxpovia tehikr ékBaot). Ola Ta {wo vrtoPAROnKay
o€ yevikr) e€éTaon aipatog Kot Bloxnpikég e€etdoelg. Oleg
OL XELPOLPYIKEG eTEUPAOELS EYIvay amtd TOV (D10 XeLpovpYo.
Ye k&Be (wo €ytve povapkwon pe de€uedetoptdivn (Dex-
domidor, Orion, Finland) oe 86on 150 pg m evopuikmg
1 axeTvlompopalivn (Acepromazine, Alfasan, Nether-
lands) oe 601 0,05 mg kg™ evdopvikag Kot fouTopdarvoln
(Dolorex, MSD Animal Health, New Zealand) oe 660n
0,1 mg kg evdopuikae. H eykatdotaon g avaioOnoiag
éywve pe tpomtodpOAn (Propofol, Fresenius Kabi AG, Ger-
many) oe §6on 1 mg kg evSopAefing kat n Sixtrpnon
G avatoOnoiog pe piypo tsoprovpaviov oe ofuyovo. Ta
acBevr) {wa TomoBetBnKav VIO yevikh avaioOnoio oe
TIAGy Lot KATAKALOT) e TO TTpooPeAnpévo mteplylo Tpog Ta
névew. AlevepynBnke wtookomnon yi Ty Siiyveon) mlavig
oTitidag kat AjpOnKe LAKO yia KohAi€pyeta Kot Sokipn
evatonoiog kabog kat entypiopoarta yia KUTTAPONOYLIKT
e€étaon artd Tov E€w akovoTIKO TOpo. TTpaypartomoliBnke
EKTIAUOT) TOU €€ KOV TIKOV TIOPOL LE XALXPO GUGLONOYIKO
0pO, €YLVE ETMOKOTINGT) e WTOOKOTILO Eava Kat xoprynOnke
1 KaT&AANAn Bepartevtik aywyr). AkolovBnoe xelpovpyikn
TIPOETOLUAGIN TNG €0W ETPAVELXG TOV TITEPLYIOL TOL WTAG,
Kol €yLve pia pkpr TOHN OTO €YYDG KAl GITw GKPO TOL
WTALUATOUOTOG AHECKG LETA TNV VO pPOPN 0T TOL ALHATOG
NG OLANOYT|G He o0pLyya péow TG Perdvag. Eytve ékmivon
NG KOINOTNTG TOU OTAHATOUATOG HE GUGLOAOYIKS 0po
UTTO TTiEOT) OOTE VoL ATTOHAKPLUVOODY TUXOV TIYHATA KAl
vikr). AkolovBnoe n tonoBétnon ocwinva Penrose (1/47),
APXLKE HEGW TNG EYYDE KAl aKOAODBWG HéGwW TNG AITw TOUNG
Kat 0 CWANVaAG TopoxeTevong Kabnhwonke pe dvo armhég
XWPLOTEG padeq pe 3/0 GUVOETIKO ) ATTOPPOPT|OLHO P
oe k&Be drpo. AdBnKav odnyiec otov I8tokTr TN var KaBapilel
TIG TOHES pe Yalo eUTTOTIONEVT He GLOLONOYIKO 0pd S0
popéc TV nuépa. TomoBetriOnke Kohdpo ENod&Pet Kat
n mapoxétevon datnpnBnke yua 15 nuépec. Tpapadoin
(Tramal, Vianex, Greece) oe 86on 2 mg kg* anéd 1o
otopa avd 8wpo aTo oKLAO Kal avé 12wpo oTn YaTa, Kal
pelo€ikapn (Metacam, Boehringer Ingelheim, Germany)
oe 06on 0,1 mg kg anod 1o otéa pia popa To 24wpo,
xopnynonkav yia 5 npépeg. Xopnynnkav tavtéxpova Kot
BepamevTikég aywyeég yia tny otitida kat m Seppartitida.
Aev xpnotporo)Bnkav YAUKOKoOpTIKOed 0Tr peAéTn auTh
¢ P€pog NG BepaIteuTIKNG aAywyn§ Yl TNV oTiTda 1 TN
Seppatitido. H peteyyxetpntikn mopakolovbnon €ytve pe
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Materials and methods

The medical records of 48 dogs and 5 cats with
aural haematoma that were treated in the Com-
panion Animal Clinic of the School of Veterinary
Medicine of the Aristotle University of Thessa-
loniki, with Penrose drainage, between 1996 and
2016, were reviewed. Data extracted from the
records included sex, age, breed, weight, clini-
cal signs and their duration, underlying disease,
post-surgical complications and long-term out-
come. All animals underwent a complete blood
count and serum biochemistry analysis. All sur-
gical procedures were performed by the same
surgeon. Each animal was premedicated with
dexmedetomidine (Dexdomidor, Orion, Finland)
at 150 ug m? intramuscularly or acepromazine
(Acepromazine, Alfasan, Netherlands) at 0.05
mg kg intramuscularly and butorphanol (Do-
lorex, MSD Animal Health, New Zealand) at
0.1 mg kg' intramuscularly. Anaesthesia was
induced with propofol (Propofol, Fresenius Kabi
AG, Germany) at 1 mg kg* intravenously and
maintained with isoflurane in oxygen. Patients
under general anaesthesia were placed in lateral
recumbency with the affected ear uppermost.
An otoscopy was performed for the presence of
otitis. A swab for cytology, culture and sensitivity
was obtained from the ear canal. The ear canal
was flashed with warm saline, dried with suction,
scoped with an otoscope, and the appropriate
treatment was given. The concave surface of the
pinna was prepared for aseptic surgery. A small
stab incision was made at both proximal and
distal extent of the haematoma right after the
aspiration of blood collection with a syringe and
needle. The haematoma cavity was flushed with
saline, and fibrin and blood clots were removed.
A 1/4” Penrose drain tube was inserted through
the proximal and exited through the distal inci-
sion and the drain was secured in place with two
simple interrupted 3/0 nylon sutures at each end.
The owner was advised to clean the incisions
with swabs dampened with saline twice per day.
An Elizabethan collar was placed, and the drain
was maintained for 15 days. Tramadol (Tramal,
Vianex, Greece) at 2 mg kg per os every 8 hours
in dogs and every 12 hours in cats, and meloxicam
(Metacam, Boehringer Ingelheim, Germany) at
0.1 mg kg™ per os once a day, were given for 5 days.
Otitis and dermatitis treatment ware performed
concurrently. No corticosteroids were used in
this study to treat otitis or dermatitis. Follow-up
was performed by re-examination and telephone
contact with the owner or referral veterinarian.



eMaveCETaon Kol TNAEPWVIKT ETMKOVWVIK e TOV ISLOKTATN
1) Tov TTapartéptovta LT KTnviatpo. Eniong {ntribnke
atd Toug 1OL1oKTHTEG va PaBONOYGOUY TO KOOUNTIKO
QTTOTEAECUA OTO TITEPDLYLO TOU WTOG TOU OKUAOUL 1} TNG
YATAG TOUG WG KAAD, HETPLO, 1) H) aTTOSEKTO.

Amoteléopata

ITio ouvxvd TapatnpPRONKaAV WTAHATOUATA OTIG GUAEG
German shepherd (n=10), French bulldog (n=3), Rottwei-
ler (n=2), English pointer (n=2), Golden retriever (n=2),
Poodle (n=2), Bull terrier (n=2) xat o€ éva oKOAO a6 TNV
K&Oe pa arto 116 e€n¢ puAéG: Schnauzer, German shorthair
pointer, Dalmatian, Cocker spaniel, Collie,Bboxer, Great
Dane, Canadian white shepherd kat EN\nvikog motpevikog.
Aexag€l oxvlol ATav akaBdptotng GpuAng. Ot y&teg mov
EHPAVIOAV OTALATOHO aviKay oTnV OKiaKr BpaxdTpixn
(n=4) kot otnv IMepown GpuAr (n=1) (Ewova 1A). H péon
NAKia TV OKOA@V ATaV Ta 7,6 €T KAl TO HECO COHATIKO
Bapog ftav 28,3 kg, evad 1 péon nAkia Twv yatwmv Atav 5
€T Kot To H€oo owpatikd Bapog nrav 3,9 kg. Tpeig yateg
Kat 31 okVMot fTav apoevikol, eve 2 yateg Kat 17 okvlol
ftav OnAvkot.

Aural haematoma in dogs

The owners were also asked to rate the cosmetic
outcome of the pinna of their dog or cat as good,
average or poor.

Results

Breeds represented were German shepherd
(n=10), French bulldog (n=3), Rottweiler (n=2),
English pointer (n=2), Golden retriever (n=2),
Poodle (n=2), Bull terrier (n=2) and one of each
of Schnauzer, German shorthair pointer, Dalma-
tian, Cocker spaniel, Collie, Boxer, Great Dane,
Canadian white shepherd and Greek shepherd.
Sixteen dogs were mixed-bred. Cats represented
were Domestic shorthair (n=4) and Persian (n=1)
(Figure 1A). Mean age of the dogs was 7.6 years
and their mean weight was 28.3 kg. As regards
the cats, mean age was 5 years and mean weight
was 3.9 kg. Three cats and 31 dogs were male,
while 2 cats and 17 dogs were female.

Mean duration of clinical signs was 24.1
days in dogs and 8.8 days in cats. Twenty-eight
dogs and 3 cats had the right ear affected and

Eikova 1. A. Qraigdtwpa o€ yata Kal SEUTEPOYEVHE TAPAPOPPWON KAl TITWON TOU TITEPUYIOU Tou aplotepol wToc. B. Mapoxéteuon Tou
WTAIHATWHATOC Pe owArjva Penrose (mpoowikd apxeio ouyypagéa Al).

Figure 1. A. Poor left ear carriage in a cat secondary to an aural haematoma. B. Drainage of the haematoma with a Penrose drain tube (author’s LP

personal file).
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Eikova 2. Mapox£TeEuon WTAIHATWUATOC Pe owArva Penrose oTo mtepUylo
TOU 0PIOTEPOU WTOC O€ OKUAO (TTPOOWTTIKG apXEio ouyypagpéa All).

Figure 2. Drainage of a left ear haematoma of a dog with a Penrose drain
tube (author’s LP personal file).

H péon Sidprela Twv ovpntwpdtev frav 24,1 nuépeg
0TOUG OKUAOUG Kat 8,8 nuépeg oTig ydteg. Eikoot okT®
oKOMoL Kot 3 YaTeg eixav otatpdtwpa oto de1o mrepvyto
Kat 20 okOAoL Kot 2 Y&TEG giav 0TO aploTepd TTEPLYLO
Tou wT6¢. Eytve Stayvwon é€w otitidag oe 24 okvAoug
Kot 3 yarreg. Atomikr) Seppatitida Ppédnke oe 11 okvdAoug
Kat 1 yarta. EEL okOlot kat 1 ydta pe wtitida émacyov
TAUTOXpOVa Kal aTtd atotiikr Seppoatitido. Xe 3 okOAoug
To TITEPUYLO ixe LTTOOTEL eKSOPEG WG aTOTéNETH A STy HATOG
arté GANo GKONO Kt 2 oKUAOL gixory KaAONOEeG IOTIOKDTOH
Kat OnAopo Tov TepLyiov Tov WTHG avtioToL a, Ta oToiN
e€alpédnkav xetpovpytkd. Xe Oha o (oo TomobetnOnke
owknvag Penrose yla T XeLpOUPYIKT AVTILETWIILOT TOU
otatpatopatog (Ekoveg 1B kat 2).

Ta ovpntopata vToXWpPNoav TANPwS ot 41 okvAovg
Kot 4 yATeG peTd TNV aaipeon Tov cwAnva Penrose. Entd
okVMol kat 1 y&ta eixov peTeyXelpnTIK& LITOTPOT TOL
OTALHATOUATOG Kl 1 OKOAOG eUPAVIcE ATTOCTNHA 0TV
£0w eTLPAVELX TOV TITEPLYIOL TOL WTOG. To HETO XpoVIKO
SdoTnpa and TNy apaipecn TnG MAPOXETELONG EWG TNV
vrotpor fTav 5 nuépes. H avtipetomnion oe avtég Tig
TIEPUTTOOELG TTEPIAGLPBaVE TV TOTTODETNOT) €K VEOL CWAT VX
Penrose. ATt6 Toug 7 GKOAOUG TTOL EULPAVIORY UTTOTPOTTH,
0TOUG 5 OUVLTITPXE eTipovn wTiTida Kal o€ 2 £€w wTiTda
ko atomikn Seppatitida. Hra méyvvon tou mtrepuyiov Tou
01é¢ TapatnpnOnke oe 13 okvAoug kat 2 yateg (Eikova 3).
T pelg okOAOL ELPEVIOOV TITWOT) TOU TITEPLYIOL TOL WTAG.
210 oKkOAO TTOL BPEBNKE ATTOOTN O 0TV €0 ETULPAVELR TOV
TITEPLYIOL TOL WTOG, VTS epdavioTnKe 1 uRva petd Tnv
aaipeon TOL CWAN VAL TILPOXETEVONG KL AVTLHETWITIOTNKE [LE
Stavol€n Kot EKITAVOT e PUOLOAOYLKO 0pO, Kat ToTtoBETN oM
eK véou owArva Penrose yia Ti¢ emdpeveg 10 nuépeg yla va
StevkohUvel TV TTapoyétevor). Ta supmT@paTa LTTOXWPN oAV
TIANPWG LETA TNV Adaipeat) TOU COANRVX TTAPOXETEVLOTNG.

Ot 8okt Teg Pabpoldynoay To KOOHNTIKO AITOTEAETHA
OTO TITEPVYLO TOV WTOC WG KAAO 0€ 26 GKUAOUG Katt 2 YATEG,
oG HETPLO oe 20 OKVAOUG Katl 3 YATEG, Kol G U AmoSeKTo o€
3 oKkOAoUG. Agv avadépBnKe LITOTPOTIN TOL WTALUATOHATOG
I GAOV OTIKOV TTaBNoEwV KATA TN HeTEYXELPNTLKN
mapakolovBnon yla ouvohikn Sidpketa 3,5 eTGV 0TOUVG
oKUAOUG Kt 4,5 ETGOV OTLG YATEG.

2uCtnon

To otapdtwpa eival voonpa xopic mpodiddeon wg mpog
™ VAR i To pONo (Lanz & Wood 2004, MacPhail 2016).
IMapovotdlet evdiapépov oTnv mapovoa HeAETN TO YEYOVOG
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20 dogs and 2 cats had a left ear haematoma.
Otitis externa was diagnosed in 24 dogs and 3
cats. Allergic dermatitis was diagnosed in 11
dogs and 1 cat. Six dogs and 1 cat with otitis had
concurrent allergic dermatitis. In 3 dogs the ear
was lacerated as a result of a dog bite and 2 dogs
also had a benign histiocytoma and a papilloma
of the pinna respectively, which were surgically
excised. All animals underwent a Penrose tube
placement for the treatment of aural haematoma
(Figures 1B and 2).

Clinical signs resolved in 41 dogs and 4 cats
following removal of the Penrose drain. Seven
dogs and 1 cat showed recurrence of the haemat-
oma and 1 dog had an abscess over the medial
surface of the pinna. Mean time from Penrose
drain removal to recurrence was 5 days. These
animals were treated with placement of a new
Penrose tube. Out of the 7 dogs who suffered
recurrence, 5 were diagnosed with persistent otitis
and 2 with otitis externa and allergic skin disease.
Mild pinna thickening was seen in 13 dogs and
2 cats (Figure 3). Three dogs showed poor ear
carriage. In 1 dog an abscess in the medial pinna
was found. The abscess appeared 1 month after
removal of the Penrose drain and was treated
by lancing and flushing the abscess cavity with
normal saline and placement of a Penrose tube
to facilitate drainage for 10 days. Clinical signs
resolved following tube retrieval. Owners rated



Aural haematoma in dogs

Ewkéva 3. Aopdkpuvon Tou owhijva Penrose petd T
TAPOXETELON WTAIPATWHATOG OTO MITEPUYIO TOU APIOTEPOL WTOG
o€ oKVMo. Mapatnpeital Ama mayuvon Tou MITEPUYIoU TOU WTOG
(mpoowmiko apxeio ouyypagéa Al).

Figure 3. Penrose tube retrieval following haematoma drainage
of the left ear in a dog. Mild thickening of the pinna is noticed
(author’s LP personal file).

OTLN TTAELOVOTNTA TWV OKUA®V TIOV EUPEVIOAY WTALUATOHN
nrav akaboplotng GuANGS Kat avTd To edpnua mbavoy
AVTAVAKAG TOV TIANBUOHO TV OKOAWY OTN XOPA HAC.
Ta apoevika (oo eixav eniong peyadTepn ovxvoTnTa
TIPOOKOWULONG, YEYOVOG eVEEIKTIKO TNG SLAPOPETIKNG
10toovyKpaoiog Kal Lo eNMOETIKAG CLUTTEPLPOPES TWV
APOEVIKAOV e ATTOTEAEOUN TOV EKTETAUEVO TPAVUATIOHO
TOV TTEPUYInV. TNV Tapobox HeNETN 1) ELPAVION TOU
OTALATOUATOG HTaV HOVO eTepdTTAeLp), O avTiBeon pe
BiBAoypadikég avadopég yio apdpoTepOTTAELPT) EUPAVION
(Kuwahara 1986, Joyce 1994). EmunAéov, otnv mapotvoa
peAéTn T o TalaT@pata evrorillovtay 6to 8e€1d mrepvylo
o€ T0G00TO T&vw atd 50% twv (wwv, Tapoio mov dev
éxet avadepBei podiabeon Tov onpeiov evtomniong and
dAoug ouyypageic (Kuwahara 1986, Joyce 1994, Lanz
& Wood 2004, MacPhail 2016). H attionaBoyéveia
TOL WTALHATOHATOG TTapapével adlevkpiviotn (Lanz &
Wood 2004, MacPhail 2016). Qotdco, oxedov 1o 50%
TV OKOAWV KoL 1) TIAELOVOTNTO TWV YATGV TNG TTorpoboog
HeAétng eixe Tavtoxpova é€w wtitda, eved 010 22% Twv
OKOA@V CLVLTIpXE aTOTIIKT Seppatitida, otnpilovrag Tnv
unéBeon 61N wTiTd Kat N atomikn Seppatitida popel va
ntailovv polo otnv attonaBoyEvela TOL WTALHATOHATOG.
To evprpaTd (oG eivat avaAoya (e To Ao TEAETHATA CAAWY
HEAETGV, OTIOL 1) WTITIS ot CUOKETIOTNKE Le TO WTAUUATOHX OE
1000010 36-60% Kat 1) atomikr Seppatitida o T0c00To 18-
26% a6 ToU¢ 35 OKUAOUG HE OTALUAT@HA TTOL ovVadEPOVTaL
otn PipAoypadia (Joyce 1994, Joyce & Day 1997), oe avti-
Beon pe T evprjparta Tov Kuwahara (1986), érrov 1o 80%
TV OKUAWV glxav TaAUTOXpOVA WTITIOA.
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the cosmetic outcome of the pinna as good in 26
dogs and 2 cats as average in 20 dogs and 3 cats
and as poor in 3 dogs. No signs of haematoma or
other ear disease were reported after a follow-up
time of 3.5 years in dogs and 4.5 years in cats.

Discussion

Aural haematoma is a disease with no breed or
sex predilection (Lanz & Wood 2004, MacPhail
2016). Interestingly, in the present study the ma-
jority of dogs affected were mixed-bred and this
finding may reflect the dog population in our
country. Male animals were also over-represented
in our study, reflecting the different temperament
and more intense behaviour of males leading to
significant ear trauma. The condition was solely
unilateral in the present study in contrast to other
reports, where bilateral involvement was also
reported (Kuwahara 1986, Joyce 1994). In our
study, the right ear was affected in more than
50% of the animals, although no location pref-
erence was reported by others (Kuwahara 1986,
Joyce 1994, Lanz & Wood 2004, MacPhail 2016).
Pathogenesis of aural haematoma remains unclear
(Lanz & Wood 2004, MacPhail 2016). However,
almost 50% of the dogs and most cats of our study
had concurrent otitis externa, whereas 22% of
the dogs had allergic dermatitis, supporting the
view that otitis and allergic dermatitis may play a
role in the pathogenesis of aural haematoma. Our
findings are favourably compared with the find-
ings of others, where otitis associated with aural
haematoma ranged from 36-60% and dermatitis
from 18-26% of the 35 dogs with aural haematoma
reported (Joyce 1994, Joyce & Day 1997). and are
in contrast to the findings of Kuwahara (1986),
where 80% of his dogs had concurrent otitis.
Penrose drain placement for the treatment of
aural haematomas is one of the most common
treatment options as reported in a recent sur-
vey among UK veterinarians (Hall et al. 2016).
Nevertheless, in the same study, only 4% of the
veterinarians selected Penrose drainage as a first
option for haematoma treatment, in contrast to
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H tomobétnon cwhfva Penrose ylax tnv Xelpoupyikn)
QVTLHETOTTLON TOL WTALUATWOHOTOG eival aTtd TIG CLXVOTEPEG
TEXVLKEG TIOU XPNOLHOTIOOVVTAL OTIWG avadépbnke oe
TIPOGPGATI UENETT TIOU £YLVE GE KTNVIATPOUG 0TNV Ayyhia
(Hall et al. 2016). Qotdoo, oty iSta perétn povo to 4%
TOV KTNVIATPpwV eTTENeCe TNV TTAPOXETEVOT He COAVX
Penrose wg pwTN ADOT EKAOYNG YIX TNV AVTIHETOTILON
TOU WTALHATOUATOG, o€ avTiBeon e To 43% 1tov mpoTipnoe
TNV QIMOpEKPLVON TV MNYHATOV HE TTAPAKEVTNOT
Kal oavappodnon oe ouvOvaoud pe TOTILKA €yXuon
yAvkokoptikoeldov (Hall et al. 2016). tn pelétn pag, n
TomoBétnon cwlrva Penrose fTov eDKOAN KATOTILY YEVIKTG
avatoBnoiag, frav Kahd avekTr amd To (Do Kot XPELAoTNKE
eNGLOTN HETEYXELPNTIKT) ppovTiOa ard TOV ISLOKTATN Xwpig
TIEOTIKT eMTiGeon oTa TTepLyLa TwV wTwVv. Ta evprpata autd
ovppwvoLy pe dn dnpoctevpéveg peléteg (Joyce 1994).

Z1nv mapovoa HeAETN 1) TAPNG LITOXDPN O TWV
CUHTITOUATWV TOU WTHHATOUATOG £YLVE HE ETLTUX( OTO
83% twv meptoTatik®wy. To anotéleopa avTd oLVASEL
He T eLpAHATA ANV HeEAeTOV, OTIOV 1) [oion emABe og
TT0000Td 63-85% TwV {HWV OTA OTOlA €YIVE XELPOLPYIKT
avtipetomon (Wilson 1983, Kagan 1983, Joyce 1994).
QoT600, Sev pTopEl Vo Yivel Gpeon oVYKpLOT TG TTApovonG
Helétng pe Tig mpoavadepBeioeg TG PiPAloypadiag,
kabwg n Tomobérnon cwhfiva Penrose cuvouvdoTtnke
He Tn Xoprynon YAUKOKOPTIKOES®OV O€ {Lot oTTd aUTEG,
eve oe aleg xpnotpomotnOnkav StadopeTikoi TOTTOL
OWANVOV TIAPOXETEVONG, GUHITEPIAXHPAVOEVOD Kot I8IKOV
owhnviokov okkdvng, kabmg kat KabeTr)pwv TTapoyxéTevong
yior OnAéG pe peydho eDpog XpOvou adaipeons TwV LK@V
napoxétevong (Wilson 1983, Kagan 1983, Joyce 1994).
21 pelétn g Joyce (1994), xopnynOnke mpedvifordvn
OLCTNUATIKA 68 OAOUG TOUG OKDAOUG OTOUG OTT0I0UG eixe
tortofetnBel cwrvag Penrose yio tnv avtipet@mion g é€w
TITI00C, TNG ATOTIKNAS SepUATITISNG KOl TOU HETEYXELPNTLKOD
GAyovg. Xtn Sk pag perétn Sev xopnynOnkav
yAukokopTikoeldr) kabmg extiunOnke To amotéAeopa TG
XeLpoLpYIKTG ToToBéTnoNG cwhfva Penrose, uovo tov, yia
TNV QVTIHETOTILON TOL wTalpatopatog. Exet evliadépov 1o
YEYOVOG OTLTIAPOHOLX EVPTHOTX OXETIKA [E TNV LITOXWPTOM
TWV CUUTTTOUATOV AVAPEPOVTAL KAL TNV TTAPOVTH LENETT
Kat o€ authv NG Joyce )1994).

H vmotpomn Tou oTAHATOUATOG Efval 1) TILO LYV
ETIITAOKT HETA TNV AdAiPETT) TOU CWAN VO TIPOXETELONG
(Wilson 1983, Kagan 1983, Joyce 1994, Hall et al. 2016).
21n pelétn touv Wilson (1983), 6mov n Bepamevtikn
QVTLHETMTILOT TOU WTOLHXTOHATOG EYLVE [LE XPI)OT) TTAXCTIKMY
kabetpwv BnAodv yio paotots ayehadag, 7 amod to 47
TIEPLOTATIKE 0€ OKOAOUG KAl YaTeg epdpavioay vrtotporr. O
Kagan (1983) avTIHETOTILOE WTALUATOUATA OE GKOAOUG [LE
TomroBéTnon Kot cuppadr elSIKGOY CWANVICKWV OIAIKOVNG,
OTIOU PETEYXELPNTIKA LTTOTPOTTIOAV 2 aTTO T 9 TIEPLOTATIKG.
21 pelétn tng Joyce (1994), Ta @ TAUHATOUATA 08 GKUAOUG
OVTIHETWITIOTNKAY XELPOUPYLKA e TOTODETNON CwARVWY
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43% that preferred needle drainage combined
with local infusion of corticosteroids (Hall et al.
2016). In our study, the Penrose drain tube was
easily placed under general anaesthesia, it was
well tolerated by the animal and required min-
imal postoperative management by the owner
with no compression bandages placed over the
ears. Our findings are in agreement with those
of others (Joyce 1994).

In the study presented here, resolution of
clinical sings of haematoma was achieved in 83%
of the animals. Our results are in agreement with
the findings of others, where resolution ranged
from 63-85% of the animals treated (Wilson 1983,
Kagan 1983, Joyce 1994). However, no actual
comparison can be performed between our and
the abovementioned studies, since in one study
Penrose drain was combined with corticosteroids,
while in the other studies different drain tube
types were used, including a silicone drain and a
teat tube with no consistent drain tube removal
times (Wilson 1983, Kagan 1983, Joyce 1994). In
the study by Joyce (1994), oral prednisolone was
administered to all dogs having Penrose drain
placement to help combat otitis externa, allergic
dermatitis and postoperative discomfort. No
corticosteroids were used in our study, since we
evaluated the effect of Penrose drainage alone
in aural haematoma management. Interestingly,
similar results related to resolution of clinical
signs were reported in both our study and the
study by Joyce (1994).

Recurrence of the aural haematoma is the
most common complication following drain tube
removal (Wilson 1983, Kagan 1983, Joyce 1994,
Hall et al. 2016). In the study by Wilson (1983),
treatment of aural hematoma, using nylon teat
tubes, 7 out of 47 cases of canine and feline hae-
matomas recurred. Kagan (1983) treated aural
canine haematomas with placement of indwelling
silicone drains, where in 2 out of 9 cases, hae-
matoma recurred. In the study by Joyce (1994),
auricular canine haematomas were managed
with Penrose drains and corticosteroids, and 3
out of 29 aural haematomas showed recurrence.
In our study, 15% of the animals showed recur-
rence of the haematoma, a figure that compares
favourably with the findings mentioned above.
Persistent underlying disease including otitis
or allergic dermatitis might be responsible for
recurrence in our study. Early or late removal
of the drain tube may also affect the outcome.
Duration of drainage lasting less than 2 weeks
or exceeding 3 weeks, or inadvertent removal



Penrose kat xoprjynon YAvKokopTikoeldwy, Kot 3 amd ta
29 TIEPLOTATIKAE WTALHATOHOTOG ELPAVIONV LLETEYXELPTTIKA
UTTOTPOT. 211 HeAETN Hag, To 15% Twv (Owv epddavioe
UITOTPOTIN) TOU WTALLAT@HUATOG, TTOGOOTO TIOL CUUPWVEL
He To EVPHHAT TIOL avadEpovTal Tapardve. Emipova
CLVUTIAPXOVTA VOOT)HOTOL CUMTIEPIAAUPAVOHEVNG KAL TNG
oTiTdag f TG atonikng Seppatitidag pmopel va evdvvovral
Yl TIG UTTOTPOTIEG OTNV Tapovoa pehétn. H mpowpn 1
KabvoTtepnpévn adaipeon ToL CWARVA TTAPOXETEVONG
Hrtopei emiong va ennpedoel v Telkn éxPaon. Epdoov
N Tapapovhy TOL CWANVA TTPOXETELONG SlapKETEL
Atyotepo amd 2 efSopddeg 1) viepPei Tig 3 eBSopaded, 1)
0 CWANVAG arropakpLvOel Tuxaia artd 10 (KO, o AVTEG
TIG TIEPUTTAOOELG UITOPEL VO AKOAOVOTOEL VTTOTPOTIT) TOU
otapateparog (Wilson 1983, Kagan 1983, Joyce 1994).
Q0T1600, 1) TAPOXETELOT) XPOVIOU WTALHXTOHATOG HLE OOV
Penrose pmopel va eivat Atydtepo emBountn, kKabwg o
OXNUATIOHOG KOKKIOSOUG LoTOD Kat ivwong epmtodiCet tn
owoth apoxétevon (Bellah 2012).

Zmnv apovoa pelétn Ppébnke OTL ) TapoxéTevon
OTALUATOUATOV (E HECO OPO SLEAPKELAG CUUTTTOHATWV
TG 16 npépeg eixe w¢ AIMOTENECHA TNV NTILA TTAXLVOT) TOV
TITEPLYIOL TOL WTOG 1) TNV TITWOT) TOL TTEPLYIOL 0TO 34% TwV
nieploTatikwy. To evpnpa avtd deixvel Tn xpovidTnTa Tov
OTALATOUATOG 1) TOV TTAPATETAHEVO XpOVO TOTTOBETNONG
TOU CWANVA TIAPOXETELONG TTOL 081 YNOE GTO OXNHUATIONO
v@d0oUG OLVSETIKOD LOTOV (L€ CUVETIELX OTO KOOHNTLKO
amnotéleopa (Joyce 1994, Pavletic 2015). Avtifeta, aAhot
OLYYPOQELG TTOV XPNOLHOTIONOAY CWATVEG TIXPOXETEVGNG
dev avadEpouv Tdyuvon 1 apapdpPwor) Tov TTePLYioL
TOU WTAG 08 AVASPOULKEG HENETEG He UIKPOTEPO aptOpod
TIEPIOTATIKOV WTALHATOUATOS aITd TNV TTAPODOA HENETT
(Wilson 1983, Kagan 1983, Joyce 1994). Qotd00, 01N peAéT
G Joyce (1994), n tavtdxpovn xopnynon npedvifordvng
PAVNKE VO QTTOTPETIEL TNV TIOPAHOPPXOT) TOL TITEPLYIOU.
H napoxétevon 1ou wTalpatopatod pe ofela epdavion
HITopel vor éxel KaOAUTEPK KOOUNTIKA OITOTENETHAT
ard TNV TPOXETEVOT TOL XPOVIOU WTALUATWOUNTOG HE
TP TETAHEVNG SLdpKetag GAeypov), 1) oTroiar 0SnYel 0TO
OXNHATIONUO V@S0UG GUVSETIKOV IGTOD e ATTOTEAEOUA TNV
EKTETOPEVT TTEXUVOT) KL TTAPAUO PPN TOUL TTTEPUYIOL TOU
wtog (Pavletic 2015).

2TV mapovoa HENETN TO KOOUNTIKO ATTOTENETHO
KOTOTILV XELPOVPYLKNG TIAPOXETEVOTG TOV WTALHATWHATOG
TWV TTEPIOTATIKWY {e owAnjva Penrose ekTiurOnke wg Koo
0710 53% TV {OWV, wg HETPLo 0T0 43% Kot wG [ artodeKTo
0710 4% TV (wwv. To koounTikd artoté\eopia entnpedlel Tn
HOKPOTIPOOEGHN EUPAVLOT) TOU TITEPLYIOL TOL WTOG KATOTILY
adaipeong Tov owhrfva Penrose kat puopei vo odnyrjoet o€
TIALVON 1) TITWOT) TOL TITEPLYIOL TOL WTAG. To KOoUNTLKO
AITOTENECLO TNG TTAPOVGAG HEAETNG efvat avaloyo Twv &N
dnpootevpévmv peletmv (Hall et al. 2016).

Aural haematoma in dogs

of the drain tube by the animal may contribute
to recurrence (Wilson 1983, Kagan 1983, Joyce
1994). However, drainage of chronic haematomas
with Penrose tube may be less than desirable, as
granuloma formation and fibrosis affect proper
drainage (Bellah 2012).

In the present study, we found that drainage
of aural haematomas with a mean duration of
clinical signs of 16 days resulted in mild thick-
ening of the pinna or poor ear carriage in 34%
of the animals. This finding was reflecting the
chronicity of the haematoma, or the increased
time of drain placement leading to fibrous tract
formation and subsequent effect on the cosmetic
result (Joyce 1994, Pavletic 2015). In contrast,
other authors using drain tubes report no pinna
thickening or distortion in their smaller than
ours series of haematomas (Wilson 1983, Kagan
1983, Joyce 1994). However, in the study by Joyce
(1994), concurrent administration of predniso-
lone seemed to prevent pinna distortion. Drainage
of acute haematomas may have better cosmetic
results than drainage of chronic haematoma with
long lasting inflammation that results in fibrosis,
leading to significant thickening and distortion
of the pinna (Pavletic 2015).

In the present study, cosmetic outcome fol-
lowing Penrose drainage of the hematomas was
considered good in 53% of the animals, average
in 43% and poor in 4% of the animals. Cosmetic
outcome was reflecting long term pinna appear-
ance following Penrose removal and might be
related to pinna thickening or ear carriage. Our
cosmetic outcome was comparable to the findings
of others (Hall et al. 2016).

Conclusion

Initial treatment of aural haematoma with Pen-
rose tube drainage was successful in 85% of the
cases, with recurrence of haematoma and mild
thickening of the pinna being the most common
complications. Penrose repositioning resulted
in a definitive resolution of the condition. Cos-
metic outcome was considered good or average
in the majority of cases. Management of aural
haematoma with Penrose tube drainage is an
effective technique for the management of aural
haematoma in dogs and cats.
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QrapdTwpa oTo oKLAO

ZUHUTTEPACHATA

H apxir} avTIHETOTION TOL WTALHATOUATOG e ToTTo0éTnon
owhfva Penrose ftav emtuxig 0To 85% TwV MEPIOTATIKGY,
pe oLXVOTEPEG EMUTAOKEG TNV LITOTPOTIH TOU WTAHATMUATOG
KoL TV {TTLOL TTEXUVGT) TOU TTTepLyiou Tou w166, H tomoBétnon
eK véou cwrva Penrose eixe wg amoTéAeopa TV OpLOTIKN
QVTLHETAOTILON TOL TTPOPARHATOG. To KoopNTIKG amoTéNETHA
ATV KOAO 1} HETPLO OTNV TIAELOVOTNTA TV TEPLOTATIK@Y. H
XELPOLPYIKT) TTAPOXETEVOT) TOU OTALUATWUATOC [LE CWANVA
Penrose eival {La aImOTEAECUATIKT XeELPOLPYLKT pHEBOSOG
QVTIHLETOTILONG TOL WTALUATOHUATOG OTO GKUAO Kol TH YATO.
Y0YKpoUoT) CUUPEPOVTOV

Ot ovyypadeic dnhdvouv 01t dev vtdpxel clyKpovon
OVHPEPOVTWV.
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Perioperative arrhythmias in small animal patients with no

heart disease
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ITepidnyn

Ot Sixtapayég tou kKapdiakoL puBuol Katd Tny TepLey-
Xelpntikn mepiodo eivat éva apKeTd GuUXVO Ppatvopevo.
Téoo (wa pe kapdlakd voorpata, 6o Kot pn kapdtomadr
aoBevn 1) vy {oa Tov LTTOPANNOVTAL GE XELPOUPYLKEG
enepPaoelg, eivat Suvatdv va Tapovsticovy appubtieg
Katé v meplavatodntikn nepiodo. EnutAéov, oplopéveg
XELPOLPYIKEG BN OELG, OTIWG EKE(VES TOL GTIAT|VA, TOL K-
TWTEPOL OLPOTIONTIKOV KAl TO GUVEpoLo TN¢ StdTaon g Kat
OTPOPIIG TOL GTOHAXOL OTOV OKVAO, cuvdéovTat oTabepd pe
NV ELPAVIOT TIEPLEY XELPNTIKGY appuButodv. H avayvopior
TOUG Kot 1) Katavdnaomn g poélevonig Toug otnpiletal
01N ouvexn TapakolovBnon Twv (WTIK®OV AetTovpyl®V
(monitoring) Kot emTUYXAVETAL fe TNV eEETAON TwV PAeV-
VOYOVmV, TNV YNAAPNoN ToL GGUYHOU, TNV HETPNOT TNG
Beppokpaciag kot TV Xprion NAEKTPOKAPSIOYPAPHHATOG
(HKT), kammvoypadpou, TTaA KOV 0EVHETPOL KAL TNV HETPI-
on NG aptnplakng nieong. Evprjpata 6mwg n votaon, n
dvoTmvola, 1) GLHPOPNON TwV PAeVVOYOVwY, 1 vToBeppia;,
10 pelwpévo emninedo ouveldnong, n pelwpévn apaywyn
oVpoU, 1N avENEéV TLUN TOL YRAAKTIKOV 0§€0G, TTOL 0e(-
Aovtat oTnv mapovaio appuOuLdV, LITOSNAWVOLY KaKH
atpoSUVANIKY KAXTAOTOoT ToL acBevoig Kat empdAlovy
v &peon S6pBwon Tov LITOKElHEVOL TIPOPATHATOG KAl
TIOAEG POPES TNV TAVTOX POV CUHTTTWHATIKI AVTIHETWIILON

Abstract

Disorders of the heart rate are frequently observed
in the perioperative period. Companion animals
with cardiac or non-cardiac disorders, as well as
healthy animals undergoing surgery may develop
cardiac arrhythmias during the perianaesthetic
period. Moreover, in specific surgical disorders
affecting organs such as the spleen, the lower uri-
nary tract and the canine gastric dilatation-volvu-
lus syndrome, perioperative cardiac arrhythmias
may develop. Identification of the type of arrhyth-
mia and recognition of the cause are based on the
continuous monitoring, visual examination of the
mucous membranes, peripheral pulse palpation,
assessment of temperature, electrocardiography
(ECG), capnography, pulse oximetry, and blood
pressure measurement. Findings resulting from
arrhythmias, including hypotension, dyspnoea,
mucosal congestion, hypothermia, decreased
level of consciousness, decreased urine output,
and increased levels of lactic acid, are indicators
of haemodynamic instability and necessitate im-
mediate management of the underlying disorder
and often simultaneous symptomatic treatment
of the emerging arrhythmia. Moreover, in cases

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

171



172

MepleyxelpnTikeé appubieg

TV TPOKaAOVHEVKY appuButov. Enuthéov, oe mepintwon
IOV OEV £X0UV OKOUX ELPAVIOTEL CUUTTTOUATA, AANE OTO
HKT mapatnpodvTat oplopéve «kpiotpo» XapaKTnpLoTIKa
TV appLBLGV, CUCTHVETAL ) XOPTYNOT) KATGAANA®Y oV TL-
aAppLOUIKOV PAPHEKWY, OOTE VX QITOTPATIEL 1) EUPAVION
KAWVIKOV EKSNADOEDY 08 HETETELTA XPOVO 1) 0 EaPVIKAOG
Bavatog touv acBevoig. To eidog (tayvappubypies, Ppa-
Suappubuieg) kat n meploxn poérevang (VITEPKOLAAKEG,
KOWOKEG) Twv appuBuiev kabopilouy To avtiappudutkd
GAPUAKO EKAOYTG TTOV TIPETTEL VO XopnYeitatL oe K&Oe re-
pimtwon.

MeSH keywords:
cardiac arrhythmias, cat, dog

Eloaywyn

Me toug 6poug appuBpia 1) adAmg Suapubuia eptypddpoval
ot Statapayég Tou kapSiakov puBuov. Etig appubuieg
niepthapBavovrat ot petaforég oty Kapdiaxr cuxvoTnTa,
oL appuBpiieg TOL OXeTICOVTAL pLE TIG EKTAKTOOVOTONEG Kall
ot Statapayég otn petafifaon twv woewv (Martin 2007).

Ot appuBpieg Kata TNV TMepLeyxelpn Tk mepiodo eival
éva apketd ouxvd dpawvopevo. Tooo {wa pe madroetg tng
KopOLAG, OTI0G Yio tap&detypa 1 ekpuloTikr PodPrdomaOeta
™G pLtpoeldoug, 6oo Kat pn kapdtomadn {oa, mov eival
acBevr) kat xpetaletat va vtoPAnNBoLY o€ XeLpoUpPYIKT
emépPaon, 1 eivat vyt kat Ba vITOPANBoLY G A TN
erépPoon (m.x. woBuknotepektopn), ivat Suvatov va ma-
pouactaoouy appubieg katd tnv meptavaaOnTikn epiodo
(Oyama 2015). Atdpopeg €pevveg SLapwvoby CXETIKA e
TO KAT& TTOC0 oL TeplavatodnTikég appubuieg oxetiCovral
e av€npévn voonpotnta kat Bvnotpotnta (Beck 2006,
Mackenzie et al. 2010, Wendelburg et al. 2014).

QoT1600, 08 OAEG TIG TIEPLTTWOELG KpiveTal avayKaio
0 KAWVIKOG va elvatl YVOOTNG Twv pUGLONOYIK®V HeTafo-
A@v Tou KapdtakoL puBpov oe éva avalcOntomomnpévo
{00, va Ti¢ Eexwpilel armod Tig TaBoloyIKég Kat va eivat o€
Béom, TPAYUATOTIOLOVTAG TIG KATAAANAEG EVEPYELEG, VAL TIG
TipoapPavel 1) va Tig Bepartelel, dTav UITEpPYXEL AVAYKN.

Mnxaviopog appvBpoyéveong

Ot appuBuieg dtakpivovratl, avaloya pe Tov TpOTO
Snuovpyiag TOVG, 0 EKEIVEG TTOU TTPOKOTITOLV ATt
SlaTapayég oTny mapaywyr| tng wong (avtopatiopdg)
/ot arntd Statapoyég e ayypotntac. Ot diatapoyés
NG TTOPAYWYNG THS DOTG HITOPOUV VUL TIPOKAXAEGOLY TOGO
Bpadvappubieg doo Kkat TaxvappLBies, eve StaTapaxég
0TO OUOTNHA HETAPIPAONG TV WOEWV urtopel va odnyr)-
oovv og KaBuoTépnamn auThG 1} G TIATPT) AITOKAELTUO TNG.
Enuthéov, propei va oxetiovrat pe tnv vmapén exrortiog
(powpeg 1 éktoreg ekmtolwoelg) (Schober 2010).
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when clinical signs have not yet manifested but
certain “critical” characteristics of arrhythmias
are observed on the ECG, it is recommended
to administer appropriate antiarrhythmic drugs
in order to prevent the manifestation of clinical
signs or even sudden death. The type (tachyar-
rhythmia, bradyarrhythmia) as well as the origin
(supraventricular, ventricular) of the arrhythmia
determine the selection of antiarrhythmics that
are appropriate for each case.

Introduction

Cardiac arrhythmias or dysrhythmias are disor-
ders of the heart rate, which include changes in the
heart rate, premature complexes and conduction
system disorders (Martin 2007).

Perioperative cardiac arrhythmias are fair-
ly common. Companion animals with primary
cardiac disorders such as degenerative mitral
valve disease, as well as animals with non-cardiac
conditions that necessitate surgical management,
or healthy animals that undergo routine surgery
(e.g. ovariohysterectomy), are likely to develop
perioperative arrhythmias (Oyama 2015). It is
debated in several studies whether there is a cor-
relation between perioperative arrhythmias and
increased morbidity and mortality rates (Beck
2006, Mackenzie et al. 2010, Wendelburg et al.
2014).

In all cases the clinician needs to be aware of
the physiological alterations in the heart rate of
the anaesthetised patient, in order to differentiate
them from what is abnormal and to intervene with
the appropriate measures for the prevention or
management of the latter, if necessary.

Mechanisms of arrhythmia
formation

Arrhythmias are differentiated according to their
origin, in disorders of impulse formation (automa-
ticity) and/or disorders of conduction. Disorders
of impulse formation can produce bradyarrhyth-
mias, as well as tachyarrhythmias, whereas dis-
orders in the cardiac conduction system can lead
to delay or even block of the impulse conduction.
Furthermore, arrhythmias can occur from ectopy



Mivakag 1. Katnyopieg appuduidv pe aon To pnxaviouo

Perioperative cardiac arrhythmias

Table 1. Categories of arrhythmia based on the

MPOKANGHG TOUG. mechanism of formation.

Awatapayéc otnv OAeBokoppikr) avakorr (mavon) Disorders in the cardiac  Sinus arrest (atrial standstill)

mapaywyn TG wong OAeBokoppikr Ppadukapdia action potential Sinus bradycardia

(Gurney & Bradbrook OAeBokoppikr Taxukapdia (Gurney & Bradbrook Sinus tachycardia

2016). KOATTIKOG IVIBIOPOC 2016) Atrial fibrillation
KOATTIKOC TITEPUYIOUOC Atrial flutter
MPWIUES UTTEPKOINIOKES EKTAKTOOUOTONEC Supraventricular premature complexes
Yrepkohakr| Taxukapdia (KopBIKr 1y KONTIKHA) Supraventricular tachycardia (sinus
Kohrmokohakry kopBikr) tayukapdia node o atrial tachycardia)
KoAmokothakog pubpiog Siaguyng Atrioventricular nodal re-entry
MpWIHEG KONTOKOINIOKES EKTAKTOOUGTONEG tachycardia
IMPWILES KONAKES EKTAKTOOUOTONEG JSuncUona\ gsclape rhythm |
Kotk Tayukapdia upraventricular premature complexes
Koiakr pappapuyn Ventricular premature complexes
Ko\akry aouoTohia Ventricular tachycardia
Kothiakdg puBpog dlaguyng Ventricular fibrillation

Awatapayéc oto OAeBokopPikr avakomr (mavon) Kat amoKAEIOHOG \/entr{cu:ar asystole hvth

600TNuA peTaBiBacnc o Ventricular escape rhythm

TWV WOEWV Kok mavan Disorders in the cardiac Sinus arrest (nodal pause) and

(Gurney & Bradbrook KOATTOKOINAKAC AMOKAEIGHOC conduction system sinoatrial block

2016) (ZGO‘:g;ey &Bradbrook Atrial standstill

Zuvéuaou’oc Y UvOPOUO VOOOUVTOG PAEROKOULOU Atrioventricular block

Slatapaywv otnv , , .

L YriepkoMakr| taxukapdia (emaveloddou)
mapaywyn wong Combination of

Kat 010 cUoTHHA Kothakry mpodiéyepon
petafifaong Twv

WOEWV

(Gurney & Bradbrook

2016).

Sick sinus syndrome
disorders in the cardiac
action potential and
the conduction system  Ventricular pre-excitation
(Gurney & Bradbrook

2016).

Supraventricular tachycardia (re-entry)

To akptPég aitio piag mepleyxelpnTikng appubuiog dev
prtopel evkoha va e€akplpwdel oe OAeg TIG TEPUTTMOEL,
Kkabwg n appuBpoyéveon pmopei va opeiletal o€ TOAOUG
TAPAYOVTEG OTIWG elval ) pAeypovn, n onyn, n vroéia, To
0€eldWTIKO stress, N oAl KAl 1 ivwor) Tov puokapdiov
(Oyama 2015).

Yrov IMivaxa 1 apovotalovtat oL auxvoTepeg appubtieg
He Paon TO UNXAVIOHO OXNHATIOHOV TOUG.

KapdionaOeieg

H avaieOnoioloyikr dtaxeiplon evog aaBevoig pe guyyevi
n eniktnTn KapSlomdbela, /Kot pe eyKATEOTNUEVN
ouppopn Tk Kapdlakn averdprela etvart SUOKOAN KL XTTLTE
YV@OELG, epmelpia Kat Kar mpoetolpacia. To eidog Twv
TIOPATNPOVHEVKV KAPOLAK®V appuBpiav kot n maboyévela
Toug eival avdloyeg Tov TOTTOL TNG Kapdiomdabelag.
ITptv TNV TPAYHATOTIOMON OTIOLGONTIOTE XELPOVPYLKNG
emépPaong, o aoBeviig Oa pémel va otadepomoleital, eV,
TPV TNV €YKATAOTOOT TNG avaloOnaiag, petagd aAwv,
npaypatonoteitat nhektpokapdoypddpnua (HKI) yia
v Sapopornoinon Twv appudutdy oL TpoKalovVTAL
amd Ta GAPHAKO TIOL XPNOLHOTIOODVTAL 0TO avataBnTiKd
TPWTOKOAN0. MéxpL TO {00 va avaviyel AN pwG aTto TV
avaioOnoia Ba pémel va mapakolovBeitat oteva pe HKT

(early or ectopic depolarisation) (Schober 2010).

The specific cause of a perioperative arrhyth-
mia cannot be easily identified in all cases, be-
cause arrhythmogenesis can arise from various
conditions, such as inflammation, sepsis, hypoxia,
oxidative stress, ischaemia and myocardial fibrosis
(Oyama 2015).

The most common arrhythmias based on their
mechanism of formation are shown in Table 1.

Cardiac disorders

The anaesthetic management of a case with con-
genital or acquired cardiac disorders, and/or
chronic congestive heart failure is challenging
and requires knowledge, experience and ade-
quate preparation. The type of observed cardiac
arrhythmias and their aetiopathogenesis depend
on the underlying cardiac disease. Stabilisation
should be the first priority before any surgical pro-
cedure, whereas prior to induction of anaesthesia
an electrocardiogram (ECG) is recommended
among other diagnostic tools, in order to dif-
ferentiate arrhythmias caused by the drugs used
in the anaesthetic protocol. Each case should be
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(Gurney & Bradbrook 2016).

IMapdo mov ot kapdlomabeleg amotelovV évav artod
TOUG ONHAVTIKOTEPOUG TIAPAYOVTEG TTPOKANOTNG TIEPLA-
valoOnTikev appuduidy, To apbpo avtod eotidlel otV
SL&yvwon Kal avTIHETOTILOT) TOUG ot [ Kapdlomadr (oo,
apov aroTeAoVV HeYAADTEPT) TTPOKANOT, KABAOG 1 epd&vion
TOUG GUXVA OEV OVOHEVETAL ATTO TOV KALVIKO KOl GUVETTWG
vtodLayty vaokovTal Kat Sev avTigetonilovTat.

IMepravaroOnrikn mapakolovOnon {oTIKeOV
Aettovpylev (monitoring)

Koatd tnv meplavaioOntikn mepiodo n avayvaplon tTov

appLBULGY KAl 1] ATTOPACT Yl XOPTYNOT AVTLapPUBOLLIKAG

Bepareiog otnpiletal ot cvvexn moapakolovOnon Twv

{wTikedV Aettovpylov (monitoring) (Oyama 2015). Ot

TAPEUETPOL TIOU KpiveTal amapaitnTo va eAéyyovral

Slapkag eivat:

1) HhextpoxapSioypadnpor: TTapéxel mAnpodopieg oxt
HOVO yla Tov akptPr) TOTO TNG appubuiag Kat TNV
apxLtektovikn Sour TG KapdLdg, aAd TTOANEG popég
PonBdel otnv extipnon tou attiov TpdrAnong g (Cor-
nick-Seahorn 2006).

2) Koapdiaxn ouxvotnta: H xpnotpormoinon olcodpaytkon
otnBookotiov dleyXelpnTikd eivat onpavTIKy av Sev
dtatiBetar HKT (Cornick-Seahorn 2006). Kapdiakr
ouXvoOTNTA peYoAUTEPT TV 180 min™ 1) pikpoTEpN TV
50 min™ otov okOAo Kal peyaAvTepn Twv 220 min™
1 HikpoTepn Twv 90 min™ o1n ydta, oxetiCovral pe
av€npévo KivOuvo eUPAVIONG KAVIK®V CUUITTOHUETWV
(Oyama 2015).

3) TMowtnta opuypov: EKTOG amd tn péTpnon tng
KapSiaKig ouXVOTNTAG KAl TNV eKTipnon Tov pubuov,
ynhapolbvTaln pnptotio ) GANES ETLPAVELAXKES opTT pieg
vyl T Stamiotwon eANelppaTog opuypold Kat TNV
EKTIHNOTN TOL XAPAKTINPA TOL OPUYHOD, Kabwg ot
appuBuieg teivouy va Tov petafdAlovy aviloya pe
Tov TUTIO Kat TNV 0oPoapoTnTd Toug (Bonagura 2008).

4) Xpovog avaminpwong tpixoetdwv (XAT) kol
XPOHATIOHOC PAevvoyovmy: Ductoloyikd, ot BAevvoyovol
eivat podaol kat 0 XAT eival pikpoTepog amo 2 sec.
O {onpdg epubpodc XpwHATIONOG, TTOL cLVOSeVETAL
a6 peiwon Tov XAT, propel va opeidetal otny ay-
YEL0OLGTOAT TIOL TIPOKAAOVV 1) LTIEPKATIVIL, 1) Ty,
n vroBeppia Kot n xoprynon avatoOnTikov oppd-
KoV (TIPOTIOPOAN, EICTIVELOTIKE avaloOnTIKA), TTapd-
YOVTEG TTOU CUUPBAANOVY OTNV gUdavion appLBpLOY
(Congdon 2015). H wxpdtnta Twv PAevvoyodvwy, o
ovvodevetal amd avénon tov XAT, eivot evdelkTin
vndtaong, shock, avatpiog, vtoBeppiag kat xopryn-
oNG GpapuaKwy, OTwG ot a-2 adpevepyLKol aywVIoTEG
(TepLpeptKr) ayyelooHOTIAOT) KAl KATIOLA OTTLOELON.

5) Métpnon tng Oeppokpaciag: H vmobeppia pmopel va
amtoTelel TOGO ALTIOAOYLKO TTAXp&YOVTQ TIPOKANONG
appLBut@V, 600 Kal KAWVIKO COUTTOHA AUT®V, G
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closely monitored with an ECG until full recovery
(Gurney & Bradbrook 2016).

Even though primary cardiac disease is one
of the main risk factors for perianaesthetic ar-
rhythmias, the aim of this paper is to focus on
the diagnosis and management of arrhythmias in
cases with non-cardiac disease, considering that
the latter pose a greater diagnostic challenge, since
the occurrence of arrhythmias in such cases is
often unexpected and they are therefore under-
diagnosed and undermanaged.

Perianaesthetic monitoring

During the perianaesthetic period the identifica-
tion of arrhythmias and the decision to administer
antiarrhythmic drugs is based on the continuous
monitoring (Oyama 2015). The parameters that
should be constantly monitored include the fol-
lowing:

1) Electrocardiography: It provides not only
information relevant to the exact type of ar-
rhythmia and the architecture of the heart,
but also it usually assists in revealing the un-
derlying cause (Cornick-Seahorn 2006).

2) Heart rate: Intraoperative use of an oesoph-
ageal stethoscope is necessary if ECG is not
available (Cornick-Seahorn 2006). Heart rates
over 180 min™ or under 50 min in dogs and
over 220 min™? or under 90 minin cats, are
related to increased risk for development of
clinical signs (Oyama 2015).

3) Pulse quality: Except of the estimation of the
heart rate and the evaluation of the cardiac
rhythm, the femoral artery or other superficial
arteries are palpated to diagnose pulse deficits
and evaluate pulse quality, as that arrhythmias
tend to change the latter depending on the
type and severity of the arrhythmia (Bonagura
2008).

4) Capillary refill time (CRT) and mucous
membrane colour: Normally, the mucous
membrane colour is pink, and CRT is less
than 2 sec. A bright red coloration with a
simultaneous decrease of CRT may be caused
by vasodilation resulting from hypercapnia,
sepsis, hypothermia and anaesthetic drug
administration (propofol, inhalational an-
aesthetics), which are risk factors for the de-
velopment of arrhythmias (Congdon 2015).
Mucosal pallor with simultaneous increase in
CRT indicates hypotension, shock, anaemia,
hypothermia or it can result from drugs such
as a-2 adrenergic receptor agonists (periph-
eral vasoconstriction) and some opioids.



amotéleopa tn¢ Slatapaxbeioag atpodvvapLkig
katdotaong (Haskins 2007, Oyama 2015).
Avamvevotikr) cuxvotnta Kat Svomvolo: Alevepyei-
TOlL ETTLOKOTINOT TOU BwPakiKoL TOLKOUATOG 1)/Katl TOV
aoKoU TNG avatodnTIKAG HNxavhg yla T HETpnon tne
OVOUTVEVOTIKNG GLXVOTNTAG, TNV eKTipnon Tou Baboug
TWV avaIrvoov Kat Ty dtartiotwon Sbomvolag. Zma e
appLBuio mpémel va Aappavouy o§uyovo kabd OAn Tnv
nieplepyxelpn ik mepiodo. H tayvmvola oe {wo mou
epdpavilel appuBuieg pmopei va vrrodniwvet vrofia,
untepkartvia Kot o€éwor (Macintire 2006).
Aptnprakn mieon Tov aipatog: H aptnpiakn mieon
Tapéxel TTANpodopieg yla TNV Kapdlakr mapoxr, Tnv
KOTAOTOOT TV TEPLPEPLKWV ALY YEIWV KL CUVETIWG
yia T StalpdTwon Ty wtev. H vmétaon katd v
neplavatodnTikn mepiodo popei vo opeiletat ot dpdon
TV avalonTikev pappdkev (m.x. ¢pavobeialiveg,
LOOPAOLPAVIO), OTIG appLBHieg 1} oTar avTiappLOpLIKE
GappoKa TTOL XOpNYNONKAY YlX TNV OVTLHETOTILON
Tayvappulwv (Mazzaferro 2001, Macintire 2006,
Oyama 2015). T'tot TNV kavoTtotnTikn StatdTwon Tov
EYKEGANOD Kol TV VEPPWY, ATTALTEITAL EAAXLOTN HEOT)
aptnptakn mieon 60 mmHg 1600 yla Tov okOAo 600
kat v yata (Duke-Novakovski & Carr 2015).
IMopuxr) o€vpetpia: Tia tnv avaryvmpion g vto€oaptiag
oe éva {wo, Bewpeital xpriolpn n LETPNON TOL KOPEGHOD
NG atpoadaipivng oe O, oto aptnpiakd aipa (SpO,). H
vrto€atpia o éva {wo mov epdavilel appuBuieg propei
VoL oITOTENE] TOGO TOV ALTIONOYIKO TIOPAYOVTOL EUPAVIOTIG
Tou¢ (toxatpia Tov puokapdiov), 650 KAl TO ATTOTEAETUA
avtev (atpoduvapikn amootabeporoinon). Zao oL
ELOTIVEOLV ATHOOPAIPIKS aépa, TIPETTEL va £xouv SpO,
TAve attd 92% eva {oa mov eloTtvéovy 100% O, Trpémet
va éxouv SpO, mavw a6 98%. Tpémet va onpelwbet
WG HAKPOOKOTILKN KLAV®WOT TV BAEVVOYOV®V
npatnpeital oe TipEG SpO, PIKPOTEPEG TOL 74%, EPOOOV
Sev cuvurtdpyel HeTpLov 1) coPopo Pabuov avarpio (Ko
et al. 2001, Epstein 2005, Pypendop 2005).
Kamnvopetpia—kamnvoypadia: [ta éva puotoroytkd
KOTTVOYPAPN A aTTALTELTOL GUOLOAOYIKOG KUTTAPLKOG
HETAPOALOUOG, PLCLONOYIKT) KUKAOPOp{X TOV ariptatog Kait
GUOLONOYIKOG aepLOpOG TwV KUYeNiSwv. TToAEC popég
oL Tapatnpolpeves Slatapaxe (Hitopel va arotelovv
HeTa€0 AWV VL€ KAKNG ALHOSVVAIKAG KATAGTAONG
(Creedon 2013).

10)ITapaywyn ovpou: Xe amovoia VeGPLKAG VOGO, N

mapaywyn ovpou amotelel évav Kako OeikTn NG
VEPPLKNG PONG TOL AipATOG Karl Kot eMEKTOOT) TNG
kapSiaxnig moapoxnc. Puololoyikd n mapaywyrn ovpov
efvat peyohvtepn amd 1 ml kgt h' kot Ba mpémet va
vrtoloyiletatl ouXVA, wG SelkTng eMAPKOVS ALUATWONG
1oL vepptkov LoToD (Creedon 2013).

11) Epyaotnplaég e€etdoelg: Xe autég mepthappavovro

1 HéTpnon TwV aepinv o Selypa apTnplakod aipoTog,
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5)

6)

8)

9)

Perioperative cardiac arrhythmias

Temperature measurement: Hypothermia
can be arisk factor for arrhythmias as well as
a clinical sign caused by an arrhythmia due
to the resulting haemodynamic instability
(Haskins 2007, Oyama 2015).

Respiratory rate and dyspnoea: The thoracic
wall and/or the anaesthetic machine reser-
voir bag is observed in order to measure the
respiratory rate, to estimate respiration depth
and to diagnose dyspnoea. Animals with ar-
rhythmias should receive oxygen throughout
the perioperative period. Tachypnoea in the
presence of arrhythmia may suggest hypoxia,
hypercapnia and acidosis (Macintire 2006).

Arterial blood pressure: Arterial pressure can
provide information regarding the cardiac
output, the condition of peripheral blood
vessels, and therefore tissue perfusion. Hy-
potension in the perianaesthetic period may
be caused by anaesthetic drugs (e.g. pheno-
thiazines, isoflurane), arrhythmias or antiar-
rhythmic drugs administered as treatment
for tachyarrhythmias (Mazzaferro 2001,
Macintire 2006, Oyama 2015). In order to
maintain adequate perfusion in the brain and
kidneys, the minimum mean arterial pressure
required is 60 mmHg in both dogs and cats
(Duke-Novakovski & Carr 2015).

Pulse oximetry: For the identification of hy-
poxaemia, oxyhaemoglobin saturation should
be measured in arterial blood (SpO,). In case
of arrhythmia, hypoxaemia can be the under-
lying cause for the development of arrhythmia
(myocardial ischaemia), as well as the result
of an arrhythmia (haemodynamic destabili-
sation). Companion animals breathing atmo-
spheric air should have an SpO, above 92%,
whereas animals receiving 100% O, should
have SpO, above 98%. It is worthy of note
that macroscopically visible cyanosis of the
mucosae occurs when SpO, is less than 74%,
and there is no moderate or severe anaemia
(Ko etal. 2001, Epstein 2005, Pypendop 2005).
Capnometry-capnography: In order to have
anormal capnogram, normal cellular metab-
olism, normal perfusion and normal alveo-
lar ventilation are required. Any observed
alterations on the capnogram can often be
an indication of haemodynamic instability,
among other causes (Creedon 2013).

10) Urine output: In the absence of renal disease,

urine output is a sufficient indicator of renal
perfusion and cardiac output. Normally, urine
output exceeds 1 ml kg h™* and it should be
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Eikova 1. MNveupovoyaotpikn appubpia (apxeio ouyypagéa XK).

Figure 1. Respiratory sinus arrhythmia (author’s CK personal files).

TV NAEKTPOAVT®V, TOU YAAXKTIKOD 0§€0G KAl TNG
kapdiaxng tpomovivc-1. Otdatapoayés tng ofeoPaating
LOOPPOTING KAL TWV NAEKTPOAVTOV ATTOTEAOVY TOCO
alttoroyikd mapdyovia TTPOKANGCNG TaPOSIK®OV
appLOHLOVY, 600 Kot ATTOTEAEGUA TNG ALHOSUVALIKIG
amnootabepornoinong wg cvvénelag avtwv (Cohen &
Tilley 1979). Ot petproelg Tou YOAXKTIKOD 0££€0G Kat
NG TpoToviviG-I TAnpodopoLV yior TV AULHATWOT) TV
LOTWV Kal ylor Tuxov PAGPn oto puokdpdio, avtiotoxa
(Creedon 2013, Hamacher 2015).

KalonOeig appuOpuieg

ITvevgovoyaotpikn appubuia (Ekdva 1)

H mvevpovoyaotpikr appuBpia amotehel pAeforoppikd
PLOHO KATA TOV OTIO{0 1 CUXVOTNTA TWV KAPSLAK®OV WOEWV
avfdvetal Kat petovetal .woxpova (Martin 2007). Zovrfwg
ouvdgeTal fe TNV avarvor], SnAadn n ouxvotnTa avEavetat
KOTA TNV ELOTIVOT KAl HELOVETAL KATA TNV ekmtvor). Ertmiéov,
elvat evdelkTikr TG mapacvpnabotoviag, kabaog oxetileTal
pe TV avénpévn Spdor ToL TIVELHOVOYAOTPLKOD VEDPOU
otov pAePodroppo kat n vrapln TG amotelel évay Seikn
vyeiag Tov puokapdiov, kabwg n ovpmadotovia cuviiBwg
elval apakTnpLoTikr g Kapdiakrg avendpketag (Martin
2007). Mapatnpeitat oe vyteic oKOAOLG KATA TNV AvETIOLON,
HETA& amtd Xoprynon a-2 adpevepylkav aywvioT®V Kol
oe OKOAOUG PpoaxuKepalikav ¢puiwv (Gross 2009, Pa-
pich 2016). ITé¢pa armd auTéG TIC TEPUTTWOELG, OTIG OTIO(EG
1 TvevpovoyaoTpikl appubuia Bewpeital «kahonOng»,
eppaviletal kot oe aoBeveic GKOAOUG HE AVATIVEVOTIKEG,
VEVPOAOYIKEG Kot 0pBa kg Ttadnoelg, kaBmg Kot o€ {wa
pe TTabroeLg TOL GTOHAXOV KAl TOL eVTEPOU. Xe avTifeon
[L€ TOV OKDAO, 1] TIVELHOVOYXGTPLKY) appLBptia eivat omtdviar
oTN Y&ta Kol prtopel va mopatnpnel otig aocBéveleg mov
avapepOnKav TTponyovpéveg, Kabmg emiong Kat Katd
v dvomvola 1) Kapdtakég vooous. H mvevpovoyaotpikr
appuBuia, avtr kabd’ avtn, dev anmattel kapia Oepameia
(Gompf 2011).

Duotodoyikn Stakbuavon g Kapdlakng ouxvoTnTag

Ye vytelc opyaviopovg, 1ooo ota {wa doo Kal Tov &vBpwTto,
Ta pecodtaothpata R-R tov HKT dev eivar otabepd Kot
peTafadlovral avaloya He TIG UOLONOYLKES ETILOPAOELS
TIOV TIPOKUTITOLY OTTO TIG METAPBONEG GTNV LGOPPOTICt TOV
AUTOVOHOU VELPLKOV cLOTHHATOG (Spyer 1994). Avt n
Stakvpaveon Tov Kapdlakol pulpol mapéxel XPrOLUES
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measured often as an indicator of adequate
perfusion of the renal tissue (Creedon 2013).
11) Laboratory testing: These include arterial
blood gas analysis as well as electrolyte, lactic
acid and cardiac troponin-I estimation. Ac-
id-base and electrolyte disorders can be an
underlying cause for temporary arrhythmias
as well as a result of haemodynamic destabili-
sation resulting from the arrhythmias (Cohen
& Tilley 1979). Lactic acid and troponin-I
levels provide information about tissue per-
fusion and possible myocardial tissue damage,
respectively (Creedon 2013, Hamacher 2015).

Benign arrhythmias

Respiratory sinus arrhythmia (Figure 1)
Respiratory sinus arrhythmia is a sinus rhythm
in which the heart rate increases and decreases
regularly (Martin 2007). It usually depends on
respiration, i.e. the heart rate increases on inspi-
ration and decreases on expiration. Moreover,
it indicates an increased vagal tone because it
is related to the increased effect of vagal nerve
stimulation on the sinus node and when present,
it is an indicator of myocardial health, as long as
sympathetic tone stimulation is usually related
to heart failure (Martin 2007). Respiratory sinus
arrhythmia may be observed in healthy dogs at
rest, after the administration of a-2 adrenergic
agonists and in brachycephalic dog breeds (Gross
2009, Papich 2016). Other than these cases in
which respiratory sinus arrhythmia is considered
to be “benign’; it can also emerge in sick dogs with
respiratory, neurological, or ophthalmological
disorders as well as in cases in which the stomach
or intestine are affected. In contrast with dogs,
respiratory sinus arrhythmia is rare in cats and
it can be noted in the disorders that were previ-
ously mentioned, as well as during dyspnoea or
in cats with cardiomyopathies. Respiratory sinus
arrhythmia, in and of itself, does not require any
treatment (Gompf 2011).

Normal variations in the heart rate

In healthy animals and humans, the R-R inter-




Eikova 2. OAefokopfikn Taxukapdia (apyeio ouyypagéa XK).

Perioperative cardiac arrhythmias

Figure 2. Sinus tachycardia (author’s CK personal files).

TANpodopieg -petald GAN®V- Yl TNV KAT&OTAGCTN TOU
pvokapdiov. ZuyKekpLéva, acOeveig e CULPOPNTLKA
Kapdtakr avendpkela tapovaldlovy avénpeévn Kapdiokn
ouXVOTNTA Kl Hetwpévn Stakvpoavor Tov Kapdiakol pudpon
AOY®w NG XpOVIXG evepPYOTIOiNoNG TOL GUUTTAONTIKOD
ovotnpartog (Nolan et al. 1992). Zuvenmg, n mapatipnon
OoNHavTLKNAG dtakvpavong Tov kapdiakoly puvduov,
vrtodnAavel eite TNV Tap&n evog vylovg pvokapdiov,
eiTe LTTOKAVIKT KapdtomaBetla oTnV omola Sev €xel akdpa
eykataotadel cuppopnTikr) Kapdiakn avendpkelo (Hagg-
strom et al. 1996). IMpémel va onpeiwdei twg n akpPpng
eKT{NON AUTAG TNG TTAPAUETPOL amaLTel eldIKO AoyIopIKO.

Avayvwpton kat Bepareia oappubpLov

TaxvappuvOuieg

DAePoropPikn Taxvkapdia (Etkdva 2)

- O puBudg eivar preforofikog alrd n Kopdlakh
ouXVOTNTA gival HeyaAOTepPN TNG GLOLONOYIKAG (TT&ve
amd 140 min™) (Oyama 2015).

- KdBe ovoTtohn ouvodevetatl artd YnAapntd oPpuypo,
eve 4Tav 1 GUXVOTNTA elval TTOAD HeYAAN O OPLYHOG
prtopel va yivel acBeviig (Oyama 2015).

H ¢pAePoropPikn taxvkapdia Sev eival emikiviuvn
appuBuia. Eppavitetatl, ouvnbwg, petd amd xoprynon
KeTapivng, atpomivng kot BetofapPirovpikmv 1 petd
amd €vrovn Oléyepon Tov oLUTABNTIKOD CLOTHHATOG,
OTw¢ ovpPaivel yia mapadelypa OTIC TEPLUTTWOELG
TIEPLEYXELPNTLKOD TTOVOL, aVALHING, LITOOYKOLpiG Kol
HiKpoO PaBoug avatodnoiog (Martin 2007, William 2007).
H avtipetomnion g otnpiletal otnv dporn Tov map&yovta
TIOU TNV TTPOKA&AETE, SNAaST) 0TV XOPHyNoT aAvaAyNTIKGV
PAPUAKOV, KATAAANAWV UYLV evioPAeBing Kot T avénon
Tov PdBouvg g avaioOnoiag (Cohen 1979, Stepien 2005).
KoAmikdg vidiopdg (Ewkdva 3)

- To kbpa ektoOAwong Eexvd oe Tuaio Xpovikd StaoTna
o€ TeploX TV KOATTWV Xwpic v odnyel o emapkr
ovonaor touvg (Martin 2007).

- Katd v akpdoon o kapSiakdg puBpdg eivat xooTikog,
€V KATE TNV YNAAPNon ToL 6PpuypHoL TIopaTr peitot Evat
ENetppa TG T&ENG Tov 50% e oxEon e TIG KapSLaKES
woelg (Martin 2007).

- Kata v e€étaon tov HKT, dev mapatnpovvrat ava-

vals of the ECG are not regular and may vary
according to the normal effects of the changes
in the balance of the autonomic nervous system
(Spyer 1994). This variation in the heart rate can
provide valuable information about the state of
myocardium. In particular, patients with conges-
tive heart failure may have increased heart rate
and reduced variation of cardiac rhythm due to
chronic stimulation of the sympathetic nervous
system (Nolan et al. 1992). Therefore, if exten-
sive variations in the heart rate are noted, this
is indicative either of healthy myocardial tissue,
or an underlying cardiomyopathy in which con-
gestive heart failure has not yet been established
(Héaggstrom et al. 1996). It should be noted that
the exact estimation of this parameter requires
specialised software.

Identification and treatment of
arrhythmias

Tachyarrhythmias

Sinus tachycardia (Figure 2)

- Thisis a sinus rhythm however the heart rate
is higher than normal (more than 140 min™)
(Oyama 2015).

- Every cardiac contraction is followed by a
palpable pulse, however when the heart rate is
too high, the pulse may become weak (Oyama
2015).

Sinus tachycardia is not a dangerous/
life-threatening arrhythmia. It usually occurs after
the administration of ketamine, atropine, and
thiobarbiturates or after intense stimulation of
the sympathetic nervous system such as in cases
of perioperative pain, anaemia, hypovolemia, and
insufficient depth of general anaesthesia (Mar-
tin 2007, William 2007). Management is based
on addressing the underlying cause, meaning
treatment is based on analgesics, appropriate
intravenous fluids and adjusting the depth of
general anaesthesia (Cohen 1979, Stepien 2005).
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Eikdva 3. ASp0o¢ KOMTIKOG vISIopog (apxeio auyypagéa XK).

Figure 3. Coarse atrial fibrillation (author’s CK personal files).

yvopiotpa endpuata B, 1o cupmiéypata QRS eivat

PUGLONOYIKG, eV® TO dtdoTnua R-R eivar xaoTika avi-

ooxpovo (Martin 2007).

O koATmIK6G Widlopdg amotelel T oLXVOTEPN
dayvwopévn appubpia ota {Ha ouvTpodLdg Kat ouvnBwg
TpoKaAeiTal Aoyw vTokeipevng KapSLakng voOoou Kat
evBuvetal yla T pelwon g Kopdiakng mapoxr¢ (Martin
2007). Zuvemne, n eupAaviorn ToL KAT TNV TEPLovaLodnTIk)
niepiodo, ouviiBwg vTodnAGVeL Kat TNV UItapén Tov TpLY
amnd v mepiodo avtrv (Bright 2012). Ot ovyypageig
HeT& TN dlaTTioTwon auTol Tov pLBLOY, adrvouvy To {wo
Vo avavieL akOpA KAt TIpOLpo (epOooV To GTESLO TV
XELPLOHOV TO eTmiTpéret) Kot va eheyxOel kapStohoyikd mpty
amopaoloTel TwG 1) eUPAvIon auTng TNG dlaTapoyng RTav
mtapodikr. 2oT600, KOATIKOG WISlopdg o {wa mov dev
Tiopoucialav Slatapoyr ot popporoyia TG KapSidG €xel
niaeportnpn el katd T StdpKela KeIPLOH@Y TIOL ALEAVOLY TOV
TOVO TOV TIVELHOVOYUGTPLKOD VeUPOU (TL.X. SICWANVKOT
NG Tpaxeiog) Kat adol TPonyoLpéveg eixav xopnynoet
omtloetdn pappaKa (Boutopdavoln, Gpevtavorn, Lopdivn)
(Moise et al. 2005). I'iax Tnv avtipgeT@mion autig TG oeiag
ELPAVIONG TOU KOATILKOV WVISIOHOU, 1) oTtola TTpokAnBnke
Aoyw TG Siéyepang Tov apacLUITAONTIKOV CLOTARATO,
éxel xpnotpomoinBei emtuxws evSopAéPia dmag (bolus)
xopnynon Adokaivng (Moise et al. 2005).

ITpwTapXLKdg 0TOX0G HETA TNV SIAyVWOT) TOL KOATILKOD
widtopot eivat n peiwon g Kapdlaknig cuXVOTNTAG.
ZoxvotnTa mave amd 180 min™ (okdlog) 1) 200 min™
(yara) amattei peiwon tne, n omola eMITLYXAVETAL e TNV
evOoPAEPLa xoprynon artokAeloTev StavAwy aoBeotiov (r.x.
ST pn) (Stepien 2005). ZuyKeKpIHEVA, CUOTHVETAL PLX
evBoPAEPLa amag €yxuon Kal akoAovBovV EOVOANTITIKEG
evdopAEPLec eyxVoelg 1} ouvexng otaydnv éyxuvon (CRI),
®oTe 0 Kapdlakdg pubUog va dlatnpeital eviog Twv aro-
OeKTOV opiwvy yio éva {00 pe KOATILKO idlopd, dnhadn
140-160 min™ (okOAog) 1} 160-180 min* (yata) (Stepien
2005, Bright 2012).

[Mpwieg LTTEPKOIALAKES EKTAKTOOLOTOAEG (Etkdva4) Kal

UTtEPKOLMLAKT ToyuKkapSia

- Oumpotpeg uepKOMOKEG eKTaKTOoLOTOAEG (TTYE) mmar-
péyovTal artd EKTOTN e0Tiol 1) €0TieG TTOL PplokovToal oe

TIEPLOXT) TTAVL aTTd TIG KOLA{EG, OL OTT0{EG EKTTOA@VOVTAL

puololoyika. Mia opdada TpLadv i) ieplocotepwv TTYE

xapaktnpiletatl wg vmepkothtakn taxvkapdia (YT)
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Atrial fibrillation (Figure 3)

- The wave of depolarisation begins at random
time points, originating from an atrial site,
without leading to adequate atrial contraction
(Martin 2007).

- Duringauscultation the cardiac rhythm is cha-
otic, whereas during palpation of the pulse
there are pulse deficits in 50% of the number
of cardiac contractions (Martin 2007).

- During ECG evaluation, there are no identifiable
P waves, QRS complexes are normal, where-
as the R-R intervals are chaotically irregular
(Martin 2007).

Atrial fibrillation is the most commonly di-
agnosed arrhythmia in companion animals, it is
usually caused by underlying heart disease, and
results in reduction of cardiac output (Martin
2007). Consequently, when it is noted during the
perianaesthetic period, it may be assumed that it
was present prior to this time (Bright 2012). When
this arrhythmia is observed, the authors usually
discontinue the anaesthetic process, even earlier
than normal (as long as the surgery stage can allow
it), and cardiological evaluation is performed, in
order to determine if this arrhythmia was tempo-
rary. However, atrial fibrillation has been noted in
cases without morphological abnormalities of the
heart, during surgical manipulations that increase
vagal tone (e.g. endotracheal intubation) and after
opioids had been previously infused (butorphanol,
fentanyl, morphine) (Moise et al. 2005). An intrave-
nous bolus of lidocaine has been successfully used
to treat acutely emerging atrial fibrillation caused
by parasympathetic stimulation (Moise et al. 2005).

The primary treatment goal after diagnosing
atrial fibrillation is to restore the heart rate. Heart
rates of more than 180 min* (dog) or 200 min™
(cat) require slowing of the heart rate, which is
accomplished by the intravenous infusion of cal-
cium channel blockers (e.g. diltiazem) (Stepien
2005). In particular, an intravenous bolus infusion
is recommended followed by repeated intravenous
infusions or constant rate infusion (CRI), so that
the cardiac rhythm can be maintained within the




Perioperative cardiac arrhythmias

Eikdva 4. Mpwipe UTEPKOINOKEG EKTAKTOOUOTOAEG Kal UTTEPKOINLOKN Taxukapdia (apxeio ouyypagéa XK).

Figure 4. Premature supraventricular contractions and supraventricular tachycardia (author’s CK personal files).

(Martin 2007).

- KdBe extaktoovotohr ouvodevetat amd acbevi Gpuypo
1) arovaia Tov. Etot, otnv YT o aptBudg tov kapdia-
KOV TOAHOV gival peyalTepog amnd Tov aptipd Twv
opuypov (Martin 2007).

- Katd v e€étaon tov HKT, ta cupmiéypata QRS
eppavitovtal mpdwpa aAA& €XOULY GUGLONOYIKT| HOp-
¢poloyia. Emumhéov, umopei va mapatnpnBovv 1 dxt
enappata P, ta omola epooov eival avayvwpiotpa, eivat
ouvBwg taboroykng popporoyiag. To dikotnua P-R
elval pikpoTePo artd autd ToL PAeforoppikol pubpov.
Ortav ot ITYE eivat povrpetg kot epdpavifovral pe XapnAn

ouxvotnTa dev anattoby Bepareia, §16Tt Sev ouvodetovral

and peiworn Tng Kapdlaknig TapoxnG. TG TEPUTTWOELG

QUTEG, apKel HOVO 1 APOT) TOL TIPAYOVTOL TTOL TIPOKAAECTE

Vv appubuio yla Tnv vtoxopnor e (Stepien 2005, Mar-

tin 2007). AvtiBétwg, étav ot ITYE eivat ouxvég i) 6tav

napatnpeitat évrovouv Pabupod YT -mov moAAEG Ppopég
prtopel va ¢ptéoet 400 min™ (okVOA0G), N Kapdlakr Tapoxn
ev8éxetatl va petwBei onpavtikd (Stepien 2005). Xtnv

TiepinTwon auth, 1 Bepareia TEpA ATTO TNV AVILHETOTILON

TOU LITOKELLEVOD aULTiOV EMISIMKEL T HEIWOT) TNG OLUXVOTNTAG

Twv ITYE ) v petatpon oe pAeforkoppikd puOpo kat Ty

emitevén GuOLOAOYIKNG KapSIHKNG CUXVOTNTAG, AVTioTOLK

(Martin 2007).

H evSo¢pAéPia xoprynon S tialéung (IMivakog 2) amote-
Aei To pappako ekAoyTG, e€altiag TG Tayelag peimwong g
OVTATTOKPLOT G TWV KOLALWY GTNV UTTEPKOALAKT) TauKapSio
Kot GUVETIOG TNG HEIwONG TNG KAPSLUKIG GUXVOTNTOG TTOU
nipokael (Bright 2012). EmtumAéov, n apvnTikn tvoTpomog
dpdon mov éxet n Sthtialépn, eival pikpdtepov Pobd-
{oL Og OXEON HE QLTI TIOL €XOLV GANX aVTIAPPLOHLKE
pAppaKa oL Xprolporolobvtatl otny Bepareia Tng YT,
TIAEOVEKTN Ot TTOL AapPaveTat ooPopd vdyn oe {wa LTT6
yevikn avalednoia, ota omoia TIg TEPLOGOTEPEG POPEC T
XopnyoUpeva avatoOnTiké Gpappaka aoKovv apvnTIKN
tvotpomo Spdon oto puokdpdio (Schwartz 2009).

Ze {ha o€ eypryopor), o€ GUVSVAGHO |E TN GaPHAKEVTIKT
aywyT), CUCTAVETAL N TIPALY LATOTIOMN 0T XELPLOUGV OLEYEPONG
TOU TIVEUHOVOYQOTPIKOD VEDPOUL, OTIWG I KOKNOT LETPLAG
Ttieong oToug oPpBapikovg BoAPovg Kat N paradn Twv
KapoTidwv Tmiow anod Ti¢ ywvieg TnG Katw yvdBov. Ot
Xetptopol avtol pmopel va teppaticovy Ty YT A va Ty
emPpadtvouy, fondovtag Tov KAVIKO va avayvewpioel TV

acceptable range for a case of atrial fibrillation,

i.e.in the range of 140-160 min™ (dog) or 160-180

min™ (cat) (Stepien 2005, Bright 2012).

Supraventricular premature complexes (Figure 4)

and supraventricular tachycardia

- Supraventricular premature complexes (SPC)
originate from an extranodal site or sites located
above the ventricles, which depolarise normally.
A group of three or more SPC is categorised
as supraventricular tachycardia (ST) (Martin
2007).

- Every premature beat results in weak or absent
pulse. Therefore, in ST the heart rate is higher
than the number of palpable pulses (Martin
2007).

- During ECG evaluation, QRS complexes oc-
cur prematurely, however they appear normal.
Furthermore, P waves may or may not be ob-
served, however when they are identifiable,
they are usually abnormal in appearance. The
P-R interval is shorter than the same interval
during sinus rhythm.

When SPC are single and occur infrequently,
treatment is not required, because they do not
lead to reduced cardiac output. In such cases,
it is adequate to remove the underlying cause in
order for the arrhythmia to subside (Stepien 2005,
Martin 2007). In contrast, when SPC are frequent
or when there is severe ST -which can often reach
400 min™ (dog), this can result in severely reduced
cardiac output (Stepien 2005) In such cases, treat-
ment should be directed to the underlying cause,
as well as aim to reduce the frequency of SPC or
to restore sinus rhythm and accomplish a normal
heart rate, respectively (Martin 2007).

The intravenous infusion of diltiazem (Table 2)
is the treatment of choice, because it can induce
a rapid reduction in ventricular response to su-
praventricular tachycardia, therefore it reduces the
heart rate (Bright 2012). Furthermore, the negative
inotropic effect of diltiazem is less potent than
other antiarrhythmic drugs used in treating ST,
an important advantage for animals under general
anaesthesia, in which the administered anaesthetic

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019
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MepleyxelpnTikES appubiieg

NMivakag 2. Ddppoka mMPWTNG YPAUHNG TTOU XPNGIHOTOIOUVTAL YId TNV AVTIHETWITION TWV MEPLEYXEIPNTIKWV
apPUOMIWV 6ToV GKUAO Kal TN ydta.

Oappako Aocoloyia Evéei€eig IxOAla

Atlaléun YKOAog (Oyama 2015) -KoAmmikd S viSIopog e kolhiako pubud — MapakohovBnon yia undtaon 1y Bpadu-
0,1-0,2 mg kg™ IV epanaé (umopei va emavain- >180 min™' (okUAoC) kat >200 min’! kapdia, blaitepa OTIC TEPUTTWTEIS IOV
@Bei 3 min peta), émerta 2-6 pg kg™ min IV CRI (yéta) (Cohen &Tilley 1979). OUVUTTAPXEL QVEMTAPKELD TOU UOKapSiou
0,5-2 mg kg1 PO kabe 8 h. -2uyvéc MYE (>30 min™) 1y évtovou (Stepien 2005).
[éta (Oyama 2015) BaBuov YT (Cohen &Tilley 1979).
0,1-0,2 mg kg™ IV bolus, énerta 2-6 g kg™ min”
IV CRI
30-60 mg PO kabe 24 h

Aibokaivn 2KOAoG (Oyama 2015) -MKE og Suddec iy Tpddec, ouyveg, mol-  AlvpBwon cuykevipwoewv K+ kat Mg*? Tou
2-3mg kg™ apyad IV epdmaé, enavanyn kabe 3 KINOLOPPEC (TOAVEDTIOKEC), EUPAVION  0POU YIa LEYIOTN AMTOTEAEOUATIKOTNTA.
min LéXPLamoTeAéoUaToq A TNV péyloTn abpolt- pawopévou R-mavw-oto-T, ypriyopn Mpoooyr oTIG YATeG Tou eival euaioBnTeg
otk d6on Twv 9 mg kg, émerta 20-80 pg kg’ 1 mapateTapévn Kolakn tayukapdia  otnv toéikwon amo hdokaivn (Stepien
min™ IV CRI. >200 min™ (Cohen &Tilley 1979, 2005)
[éta (Oyama 2015) Moise et al. 2005, Martin 2007).
0,25-0,75 apyd IV epdamnag

Y0TaNOAN YKOAog (Oyama 2015) -MKE i KT mmou e€akohouBouv va upi-
1-2mg kg-1 PO kaBe 12 h oTaVTaL 0TNY avavnyn Tautéxpova e
[éta (Oyama 2015) v xopriynon CRI Nidikaivng (Cohen &
10mg POkabe 12h Tilley 1979, Martin 2007)

Atporivn YKUAog, ydta (Oyama 2015) -ONeBokopikr Bpadukapdia <50 AVTEVOEIEN N TQUTOXPOVN XOPryNonN e a-2

0,02-0,04 mg kg™ IV, IM, SC

min™' atov okvAo kat <90 min otnv

ydta (Oyama 2015)

-Mpoywpnpévou atadiou deutépou 1
Tpitou Babuoy kohTokoakd¢ amo-

KAelopog (Oyama 2015)

aywvioTég (Epstein 2005)

V: evBogheping, IM: evdopuikwe, SC: umodopiwg, PO: amd To atopa, CRI: ouvexrig otdydny xoprynan, K*: tovta kahiou, Mg*2 1dvta payvoiou

appubia (Stepien 2005, Martin 2007). Qotdoo, n emotpodr)

oe pAePoropPikd pudud mBavov va eivar PpaxOfia i} amd

OVOKOAN €wg adUVaTT OTIG TIEPUTTMOELS EKEIVEG, TIOV EKTAG

TV XELPLOHAOV Sev xopnyouvTat TauTtdOXpova avTLoppUBLKE

¢Gappaxa (Stepien 2005).

[Mporueg Kohlakég ekTakToovoTolég (Eikdva 5) Kot Kol

Atoxn) Toyukapdia (Ewdva 6)

- Oumporpeg Kohakég ektaktoovotolég (IMKE) mapd-
yovTal amd €KTOTN €0Tix 1) €0Tieg OV PpiokovTtal oe
TIEPLOXT) TV KOLAWV. XT1) GLVEXELR, 1) OOT) peTtadideTal
amd KOTTapo o€ KUTTAPO, o€ KatevBuvar SlapopeTikn
amd TV GuLOAOYIKN Kal OXL HEGw TOL eCEISIKEVLEVOU
OLOTAHATOG peTaP{Paong Twv woewv. Mo opada TpL-
v 1 teptoootepwv TTKE xapaktnpiletal wg Kook
tayukapdia (KT) (Martin 2007).

- Katd v e€étaon tov HKT, ta supmmiéypata QRS éxouv
maBohoyikrn) Kat evpeia Lopporoyia Kot 1 SIAPKELE TOUG

drugs usually have a negative inotropic effect on
the myocardium (Schwartz 2009).

In conscious animals, a combination of drugs
and vagal manoeuvres is recommended, such
as mild pressure on the eyeballs or carotid sinus
massage, behind the angles of the lower mandible.
These manoeuvres may stop or slow ST, assisting
in its identification (Stepien 2005, Martin 2007).
However, the restoration of sinus rhythm may be
brief, difficult or impossible, in cases in which
only vagal manoeuvres are performed without
simultaneous administration of antiarrhythmic
drugs (Stepien 2005).

Ventricular premature complexes (Figure 5) and

ventricular tachycardia (Figure 6)

- Ventricular premature complexes (VPC)
originate from one or more extranodal sites

Eikova 5. Mpwipeg KOINAKEG EKTAKTOOUOTONEG oV PELG (apxeio ouyypagéa XK).

Figure 5. Single premature ventricular contractions (author’s CK personal files).
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Perioperative cardiac arrhythmias

Table 2. First line drugs for managing perioperative arrhythmias in dogs and cats.

Drug Dose

Diltiazem

L

S

Atropine

Dog (Oyama 2015)

0.1-0.2 mg kg IV bolus (can be repeated after 3
min), followed by 2-6 ug kg™ min™ IV CRI
0.5-2mg kg’ PO every 8h

Cat (Oyama 2015)

0.1-0.2 mg kg™ iv bolus, followed by 2-6 pg kg'!
miniv CRI

30-60 mg PO every 24 h

Dog (Oyama 2015)

2-3mg kg™ slow IV bolus, repeated every 3 min
to effect or up to maximum total dose of 9 mg
kg, followed by 20-80 pg kg™ min™" IV CRI

Cat (Oyama 2015)

0.25-0.75 slow IV bolus

idocaine

otalol Dog (Oyama 2015)
1-2mg kg PO every 12 h
Cat (Oyama 2015)
10mg PO every 12 h

Dogs, cats (Oyama 2015)
0.02-0.04 mg kg™ IV, IM, SC

Indications

-Atrial fibrillation with ventricular
rhythm >180 min' (dog) and >200
min™ (cat) (Cohen &Tilley 1979)
-Frequent SPC (>30 min™') or severe
supraventricular tachycardia (Cohen &
Tilley 1979)

-VPCin pairs or triplets, frequent, of
varying morphology (multifocal),
R-on-T phenomenon, rapid or
prolonged ventricular tachycardia
>200 min-1 (Cohen &Tilley 1979,
Moise et al. 2005, Martin 2007)

-Sinus bradycardia <50 min™ in dogs
and <90 min™ in cats (Oyama 2015)

Comments

Monitoring for hypotension or bradycardia,
especially in cases when congestive heart
failure is also present (Stepien 2005)

The corrected K* and Mg*? serum levels
should be calculated for maximum
effectiveness. Use with caution in cats
because they are susceptible to lidocaine
intoxication (Stepien 2005)

-VPC or VT that persist during recovery
despite simultaneous lidocaine CRI
(Cohen &Tilley 1979, Martin 2007)

Concomitant use of a-2 adrenergic
agonists is contraindicated (Epstein 2005)

-Advanced second- or third-degree
atrioventricular block (Oyama 2015)

V- intravenously, IM: intramuscularly, SC: subcutaneously, PO: per os, CRI: constant rate infusion, K*: potassium ions, Mg *%: magnesium ions

efvat ovvBwg mévw amd 1o 50% TwV GLTLONOYIKGV.
Ta enappata T eivat cuviBwg peyalltepa Twv Gpuot-
oMOYIK®V Kal avTifetng katevBuvong amd Ta QRS twv
TTKE, eve XopakTnploTiKi givat 1 amovoia mponyov-
pevwv P emappdtwv. Otav pua ITKE epgavifetal moAd
TIPOLUAX TIAPATNPELTAL TO PpALVOUEVO «R-TTAV®-0TO-T»,
Oniadn n IKE vrepkavmtet 1o émappa T tng mpon-
YOUHEVNG GUGTOANG, e€ALTIOG TOU OTL 1] EKTTOAWOT) TWV
KO@V apxiCet tpv odorkAnpwBel n avartdworn (Martin
2007). K\wvikr) onpaoio €Xet Kot To pavOpevo epdpaviong
motkNOpopdpwv QRS cupmieypdtwy mov amotelel
évdelln vmap&ng meplocdTEPWV TNG KIKG EKTOTIOV
EOTIOV TTXPAYWYNG woewv (TToAveoTiakeg) (Martin
2007, Bright 2012). Téoo 1 epdpdvion Tov Gpatvopévou
«R-Tévw-oto-T» 600 Kal n mapovsia TOKINOHOpPwV
QRS oupmAeypdTwV artoTeAoUV e€aLPETIKA OHOVTIKA
evpnpata S10TL prtopei va 0dnyroouvv oe Eapviko Bavato

located in the ventricles. The impulses are
then conducted from one myocardial cell to
another, bypassing the specialised conduction
system in an abnormal direction. A group of
three or more VPCs is classified as ventricular
tachycardia (VT) (Martin 2007).

During ECG evaluation, QRS complexes have
an abnormal and wide morphology and their
duration is usually 50% longer than normal.
The T waves are usually larger than normal
and in opposite direction to the QRS com-
plexes of the VPC, whereas there is a charac-
teristic absence of previous P waves. When
a VPC appears prematurely the «R-on-T»
phenomenon may be observed, i.e. the VPC
falls on the T wave of the previous contraction,
because the depolarisation of the ventricles

Eikova 6. Mpwipeg KOINOKEG EKTAKTOOUOTOMEG, Sidupia (apxeio ouyypapéa XK).
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Figure 6. Premature ventricular contractions, bigeminy (author’s CK personal files).
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MepleyxelpnTikég appubpieg

KoL ytor ouTo 1) avéhnyn Bepareiag tng appubuiag mpémel

va efvat dpeon (Martin 2007, Bright 2012).

- HooPapotnta g epdpaviong twv ITKE afloloyeitat pe
Bdon tnv enidpaomn mov €Xouvv 0TNV KAPSLAKT) TIOLPOXT.
Ortav eivar povrpeig kot omopadikég, dev auvodevovtal
armo pelwon NG KapdloKnG TapoxnG, KAl ETOUEVWG 1
VY VOPLOT) KAt &POT) TOU TIPAYOVTA TIOU TIPOKAEL TNV
appuBpio oproLV yla TNV avTipe oo TnG. Otav dpwg
n KT eivat 1600 coPapr) @ote va Tpokahel pelwon TG
KopSIOKG TTpOoX G 1} OTaY TTAPOVCIAGTEL TO PULVOEVO
«R-mavw-oto-T», Kpivetal amapaitntn n xoprjynon
avTioppLBUIK®Y poppdkwy (Stepien 2005).

H evSopAéPia xopriynon Adokaivng (Tivaxag 2) aro-
Telel Tov akpoywviaio Ao Kot To Gpdpuako eKAOYHG ylo
v aviigetomnon g ofeiag epdpdviong KT. Av n &mag
xopnynon Adokaivng eivat amoTeAeopaTIK, TOTE eival
ONUAVTIKO va EeKvioel apéows Kot 1 ev8opAéPior CRI
authc. Na onpeiwbei 0Tt péxpl var pTéceL ) CUYKEVTPWON
Mdoxaivng ota emBuunta enineda oTo aipa, emParietot vo
yivovtat emavohnTikég epamal xopnyroets. Av n appubpio
e€arolovBel va vpioTatal KATd TV avavnymn, oto {®o
prropolv va xopnynBouvv kot avtiappuOuka Gappoko
and 1o otopa (r.x. cotaldAn). H xopriynor toug pmopel
va apyioel eve 1o {wo ovveyilel va maipvet v CRI Oe-
parteia. v mepintworn autr, o puBpdg xopriynong tng
CRI mpémet va petwveral kata 50% kabe 6 opeg (Stepien
2005, Martin 2007).

OLydrec Hmopel va eHPAVICOLY CUUTTTOHXTA TOEIKWOTG
a6 Mdokaivn. Zuxvotepa egdpavifovTal CUUITTOHAT oTTO
1o Kapdiayyetakd (vmotaon, Ppaduvkapdia, appubyieg,
QOLGTOMIQ), TTETTIKA CLUTTTWUATA (CLOAOPPOLY, EUETOC)
Kot SLaTopaég ortd To KeVTPLKO Veuplko avotnpa (ataia,
VUOTOYHOG, HUIKOG TPOHOG, EMANTITIKEG Kpioelg). [ Tov
Aoyo autd, 1) xprion Tng MdoKaivng Tpémel va eival aroAUTa
Sikatohoynpév Kat va akoAovBeital TdvToTe QUoTNPA TO
docoloytko mpwtoéKoAo (Martin 2007).

Metd 11 XopnyNoELS TV avTIoppLBUIKGY GpoppHAKWY
OV XPNOLLOTIOLOVVTHL YA TNV AVTIHETWITLON TWV
TaXLAPPLOUIWY, ATIALTEITAL CLUGTNHATIKOG EXEYXOG TNG
HEONG opTNPLOKT|G TTiEDT)G KAt TOL KarpStakol puBpon. Adyw
NG APVNTIKNAG LVOTPATIOU KAL XPOVOTPOTIOL SPAOTG TTOU
€XOLV T PAPHOKA QUTH, LITAPXEL O KiVEUVOG eppaviong
vnotaong 1 Ppadukapdiog, WOlaitepa OTIC TEPUTTWOELG
eKelVEG TTOL CUVLTIAPYEL aveTT&pKeLa ToL puokapdiov (Bright
2012).

BpadvappuBuieg

Ot mepieyyxelpnTikég Ppadvappubuieg eivar ocuvnbwg

TTAPOSIKEG KAl OTIAVLK TIPOKAAOUV CUUTTTWHOTA IOV

amattoby pappakevTikn apéppaon (Bright 2012).

DAeoropPikn BpadvappuBpia

- O puBudg eivat preforopfikdg alha n kapSlak
oLXVOTNTA elval pIKpOTEPN TNG GPUCLOAOYIKAG (KETW
a6 60 min™ otov okVAO Kat K&Tw ard 90 min™ otn
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begins before repolarisation has been complet-

ed (Martin 2007). The presence of QRS com-

plexes of varying morphology is also of clinical
importance, because it is an indicator of the
existence of more than one ectopic pacemaker

(multifocal) (Martin 2007, Bright 2012). The

appearance of «R-on-T» phenomenon, as well

as QRS complexes of various morphology are
exceptionally important findings, because they
can lead to sudden death and for that reason
antiarrhythmic treatment should be provided

immediately (Martin 2007, Bright 2012)

- The severity of VPCs is evaluated according to
their effect on cardiac output. When they are
single and rare, there is no reduction in cardiac
output, therefore the identification and the re-
moval of the underlying cause of the arrhythmia
are adequate management measures. However,
when VT is severe enough to cause a reduction
in cardiac output or when the «R-on-T» phe-
nomenon is observed, it is considered necessary
to administer antiarrhythmic drugs (Stepien
2005).

The intravenous infusion of lidocaine (Table
2) is the cornerstone of the treatment and the
drug of choice for managing acutely emerging
VT. If bolus infusion of lidocaine is effective, then
it is important that it is immediately followed by
lidocaine in intravenous CRL It should be noted
that until lidocaine has reached the desired serum
levels, it is mandatory to repeat bolus infusions.
If the arrhythmia is still present during recovery,
antiarrhythmic drugs per os (e.g. sotalol) can be
added to the treatment regimen. Antiarrhythmic
drug administration per os can begin while CRI is
still administered. In such cases, the CRI should
be reduced by 50% every 6 hours (Stepien 2005,
Martin 2007).

Cats may develop clinical signs of lidocaine
toxicity, most commonly from the cardiovascular
system (hypotension, bradycardia, arrhythmias,
asystole), the gastrointestinal tract (salivation,
vomiting), and the central nervous system (atax-
ia, nystagmus, muscle tremors, seizures). For that
reason, the use of lidocaine must be absolutely
justified, and the dose rate should be strictly fol-
lowed (Martin 2007).

After antiarrhythmic drugs have been adminis-
tered in order to manage tachyarrhythmias, thor-
ough control of the mean arterial pressure and
heart rate are recommended. Due to the negative
inotropic and chronotropic effect of such drugs,
the risk of hypotension or bradycardia is increased,
especially in cases of congestive heart failure (Bright



yata) (Martin 2007).

- KdbBe ovotoln) ovvodevetal amd Yynhapntoé opuyud
(Martin 2007).

- Katd v e€étaon tov HKT ta ovpmhéypata P-QRS
efvat puololoykd aANd epdavitovral pe apyd pubpd
(Rudloff & Raffe 2012).

H ¢pAePoroppuxn Ppadukapdia opeileTat cuxvoTepa oTn
dpaon avaloBnTIKGOV GoppEK®VY OTIwG oL a-2 adpevepytKol
AYWVIOTEG KAl T OTTL0ELST), KAl uTToXwpel HeTa Ty Tépodo
™G SpA&onG Toug 1§ TN XOPNyNon avIXY®VIOT®V TV
PAPHAK®Y QLTWYV 1) ATPOTIIVNG. ZTIG TEPUTTOOELG TTOL
n pAePoropPikn Ppadvkapdia oeiletal o aitior OTTWG
oL NAEKTPOAVTIKEG SLATAPOXEG, O ALENHEVOG TOVOG TOU
TIVELHOVOYOGTPIKOV VEUPOU KalL 1] TTOAD £VTOVN LITOOYKALa,
1 artAn S10pBwon TwV KATAOTACEWY ALTOV APKEL Yl TNV
QITOKATEOTAOT) TNG Kapdlakng ouxvotnTag (Stepien 2005).
Ye mepintwon eppévovoag 1 emkivduvng Ppadukapdiog,
Onhadn), KdTw amd 50 min™ 6ToV OKOAO KAl KAT®W oIT6
90 min™? oTnV ydta, 1 OTAV EUPAVIOTOVY CUHTITOHATX
HELwEVNG KapSIaKNG TTApOXHG, KpiveTal amapaitntn n)
xoprynon atporivng evdodpAefing (Iivakag 2). to onpeio
avTo, alilet va onpelwbel wg n xopriynon atporivng ylo
NV aVTILETOTILON TG Ppaduappubuiag mov mpokakeitot
and Toug a-2 adpevepytkois aywvloTéG avTevOelkvuTal,
KaBAOG avEAVEL ONUAVTIKAE TO €pYO Kal TI AITOLTTOEL TOV
Huokapdiov oe ofuydvo Kal pokadei évrovov Pabiov
urtépTaon (TLHES HEaNG apTnpLaKrg Ttieang péxpt 210 mmHg)
(Ko 2001). H emthoyr) Twv a-2 adpevepylkmVv ayovIoToV
yivetal ovviifwg pévo oe vyt f{wa StoTL pokaheiTal
Bpadvkapdia kat cuvakolovdn peiwon NG KapSlakng
mtapoxns. H ppadukapdia avth Tig iepiocodtepeg popéc Sev
xpretavtipetwniong. Epdoov opmg yivetat Tohd évtovn, ot
OLYYPOPEIG TIPOTEIVOLY TOV HEPIKO 1) TIATPT) AVTAYWVIGHO
ToUL -2 adpevepylkol aywVIoTH He atutapeloAn, ekTdg
TOV AAM®V LITOOTNPIKTIKOV HETPWYV TIOL KOTH Kavdva
AapBdvovrat (Lypd, 0§uydvo). ZTnv mepinTwon Tov HepLKoD
avtaywviopoo n avatodnoia Statnpeitat.
KoATTOKOIAMAKAOG AITOKAELOUOS
ITpdkettat yioo advvoapia pet&800nG TOL KOUATOG TNG
EKTIOAWONG HECW TOL KOATIOKOLAIAKOU KOHPOL Kot
Staxpiveral oe peptko (mpatov 1 devtépouv Padpon) Kat
oe TANpn (tpitov Pabpov) amoxielopd (Martin 2007).

1) Tpcrov paluod kodmokoihakds amoxkeiopos

- Tapatnpeitat 6tav vtdpyet KaBvoTEPNON OTNV HETA-
500N TWV OOV HEGW TOU KOATIOKOIALXKOD KOHBOU
Kat ovviiBwg ovvodevetatl atd pAefokopPikod puuo
(Martin 2007).

H kapdiakn cvxvétnta Kat o puBuog eivat oe puoto-

AOYIK& TIAaioLa Kot eMOHEVWG Ogv SLATTOT@VETAL KO-

pia TtBoAoyIKY) HeETOBOATN KATA TNV AKPOKOT) KAt TNV

YnAdenon tov opuypov (Martin 2007, Rudloft & Raffe

2012).

- Katd v e€étaon tov HKT, ta ovpmAéyparta P-QRS
efvat pualoloytka aAAa 1o Sikotnua P-R éxel peya-

Perioperative cardiac arrhythmias

2012).

Bradyarrhythmias

Perioperative bradyarrhythmias are usually tempo-

rary and rarely result in clinical signs that requiring

medical intervention (Bright 2012).

Sinus bradycardia

- Therhythm is sinus, but the heart rate is slower
than normal (less than 60 min" in dogs and

less than 90 min! in cats) (Martin 2007).

- Every contraction is followed by a palpable

pulse (Martin 2007).

- During ECG evaluation the P-QRS complexes
are normal but with a slower frequency (Rudloff

& Raffe 2012).

Sinus bradycardia is usually the effect of an-
aesthetic drugs such as a-2 adrenergic agonists
and opioids, and it subsides after the expiration of
their action or the administration of antagonists or
atropine. In cases when sinus bradycardia is caused
by electrolyte disorders, increased vagal tone, and
severe hypovolemia, managing the these disorders
is sufficient in order to restore the heart rate (Stepi-
en 2005). In cases of persistent or life-threatening
bradycardia, as in lessa than 50 min™ in dogs and
less than 90 min™ in cats, or when clinical signs
of reduced cardiac output are observed, the use of
atropine intravenously is justified (Table 2). At this
point it is worthy of note that the administration
of atropine in order to manage bradyarrhythmia
caused by a-2 adrenergic agonists is contraindi-
cated, because myocardial workload and oxygen
demand are increased and severe hypertension
may develop (mean arterial blood pressure up to
210 mmHg) (Ko 2001). a-2 Adrenergic agonists are
usually selected for healthy patients, because they
can induce bradycardia and consequent reduction
in cardiac output. Such bradycardia usually does
not necessitate treatment. However, if it is severe,
the authors recommend the partial or total antago-
nism of the a-2 adrenergic agonist with atipamezole
at the same time as other supportive measures are
usually provided (fluids, oxygen). In cases of partial
antagonism, anaesthesia is maintained.
Atrioventricular block
This is a failure to conduct the impulse wave
through the atrioventricular node and it can be
classified as partial (first- or second-degree) or
complete (third-degree) block (Martin 2007).

1) First-degree atrioventricular block
- Thisisnoted when there is a delay in conduction
through the atrioventricular node and a sinus

rhythm is usually present (Martin 2007).

- The heart rate and rhythm are within normal
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Eikova 7. Acutépou BaBpol KOATOKOIAIOKOG amoKAEIopAG (apxeio ouyypagéa XK).

Figure 7. Second-degree atrioventricular block (author’s CK personal files).

2)

3)

Aotepn Sidpreta Tov puotohoykot (Brockman et al.
1995).

Aevtépov pabuov kodmokohaxog amoxdetouos (Eikova 7)
[Mapatnpeitat dtav n HeTadoon NG ®oNG HEow TOL
KOATTOKOLALOKOU KOpBou eival Stakeimovoa, Snhadn
UTTAPXOLVY KOATTIKEG EKTTOAMOELG TTOU Sev auvodevovTal
ané avtioTolyeg Twv Kooy (Martin 2007).

Kotd tnv akpdaot, 1 60OTIACT TwV KOATIWV UTTOPEL vt
yiver avtiAnmttn oav apvdpog nxog Katd v Siéprela
™G ektoAwor|¢ Toug (Martin 2007).

Kata v e€étaon tov HKT, mapatnpovvtal emdpuata
P mtou dev ouvodevovtal mévta antd QRS cupmAéypara.
ZuvrBwg, vrtapyouvv o endppata P yia kéBe oOpmey-
pa QRS, aA\d o€ Tpoxwpnévo 1) o€ peyalou Pabpon
KOATIOKOIAAKO OUTOKAELOHO, VTTAPXOLV TIEPLOGOTEPX
endppata P mpv Ty epdpdvion Twv Kavovikwv P-QRS
(Tilley & Smith 2016).

Tpirov fabuov kodmokoharog amoxAetouos (Eiova 8)
[Mapatnpeital oe AR pn advvapia petddoong Tov Ku-
HATOG EKTTOA®OTNG HEGK TOU KOATTOKOALaKOU KOPou,
OTIOTE OL KOATTOL Katt Ot KOLA{EG CLOTIQVTAL AvEEAPTNTAL.
H ouxvotnta tov KOAT@V eival peyaliTepn and autny
TOV KOOV, Tov éAeyxo ToV KOOV avalapPavet
évag dANog Pnpatodotng mov Ppioketal KATw artd
TOV AITOKAELOUS KAl LITOPEL VA TIPOEPYXETAL €(TE ATTO TO
KATOTEPO THIHHA TOL KOATTOKOAAKOV KOUPOU i} artd Ta
OKEAN, eite ard Tig iveg Tou Purkinje. Xtnv mpwtn mepi-
TTWOoT), 1] popdporoyia Tov cuprAéypatog QRS Ba eivat
GLGLONOYIKY (KOUPIKEG EKTAKTOTUGTONEG SlapuyNG)
e ovxvornta 60-70 min™, eve otnv deltepn mepi-
TTWoT, N popporoyia twv QRS-T Ba eivat mapddon
(KOIMOKEG EKTAKTOGVOTONEG SLAPUYTG) e ouXVOTNTA
30-40 min™'(18tokothiakdg pubpde) (Martin 2007, Tilley
& Smith 2016).

Koata tnv akpdaon apatnpeitat évrovn Bpadukapdia
e KaANG ToldTNTAG 0PLYHS Kot 1) CUOTIAGT) TWV KOA-
TV yivetar avTIAnmTh wg évag avenaiodnrog 1xog
IOV €XEL HEYANVTEPT) oLXVOTNTA Kot Sgv ouvdéeTar e
TOUG GUGLOAOYLKOUG X0UG S1 Kot S2 TG CUOTOANG Kl
SLloToAG T Kohwv (Martin 2007).

Koata v e€étaon tov HKT Sev Siamiot@vetat GuoxeTL-
OpoG peta €l TV enappdtov P kat QRS, evo ta endp-
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2)

3)

range and therefore no abnormalities are noted
during cardiac auscultation and pulse palpation
(Martin 2007, Rudloff & Raffe 2012).

During ECG evaluation, the P-QRS complexes
are normal, but the P-R intervals are wider than
normal (Brockman et al. 1995).

Second-degree atrioventricular block (Figure 7)
This is observed when the impulse wave con-
duction through the atrioventricular node is
intermittent, i.e. there are atrial depolarisations
which are not followed by the corresponding
ventricular depolarisations (Martin 2007).
During cardiac auscultation, atrial contraction
can be perceived as a faint sound during atrial
depolarisation (Martin 2007).

During the ECG evaluation, P waves that are
not always followed by QRS complexes are
observed. Usually there are two P waves for
every QRS complex, but in sustained or severe
atrioventricular block, there are more P waves
for every normal P-QRS complex (Tilley &
Smith 2016).

Third-degree atrioventricular block (Figure 8)
There is a complete failure of conduction of the
impulse waves through the atrio-ventricular
node, therefore the atria and the ventricles
constrict independently. The atrial rate is faster
than the ventricular. Control of the ventricles
is taken over by an ectopic pacemaker which is
located under the block area, in the lower half
of the sinus node, the bundle branches, or the
Purkinje fibres. In the first case, QRS morphol-
ogy will be normal (junctional escape beats)
with a heart rate of 60-70 min, whereas in the
second, QRS-T morphology will be abnormal
(ventricular escape beats) with a heart rate of
30-40 min™ (idioventricular rhythm) (Martin
2007, Tilley & Smith 2016).

During auscultation, severe bradycardia is noted
with good pulse quality and atrial contraction
is perceived as a barely auscultated sound of
higher frequency unrelated to the normal S1
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Eikéva 8. Tpitou BabBpol KoOATTOKOIAAKAG amoKAEIOUAG (apxeio ouyypapéa XK).

Figure 8. Third-degree atrioventricular block (author’s CK personal files).

pata P epdoaviovral cuxvoTepa otd Ta CUUTIAEY AT

QRS (Martin 2007).

H epgavion mpaotou kat Sevtepou Pabpod Kohmokot-
AMakol atoKAELTHOU KaTd TNV avaloBntikn mepiodo ouv-
SéeTa [Le TNV XOPTYN o™ OTTOLOEd MV KAl -2 aSPeEVEPYIKGOV
aywviotov (.. Eolalivn, Se€uedetopudivn) (William 2007).
2TIG TTEPUTTWOELG AUTEG Katt ePOTOV 1) HEST) oLpTTPLOKT] TTEEDT)
Satnpeitat mavew artd 60 mmHg, n avanyn Bepareioag Sev
etvat amapaitntn (Smith 2002). appaxevticn Bepareio
VO HBAVETOL OE TIEPIOTATIKA (L€ CUTTTOHATA HELWHEVNG
KapStakn¢ apoxng, Sevtépou Pabpol KOATTOKO LUK
AITOKAELOHO [Le KapSLoKT) oUXVOTNTA (KPOTEPT aat6 40 min!
OTOV OKOAO Kal HiKpdTepn artd 60 min™ oty y&ta, Kol o€
Tpitov Pabuot kolmokoako arokhelopo. H Bepareio
ouvioTtatal Kupiwg oTnv evEoPAEPLX Xopriynon atpoTtivig
(TTivaxkag 2) (Martin 2007).

Kputrpla Beparmevtikng mopépoong

H awpoSuvaikn enipépuvon tov asbevoig mov amodidetat

otV napovasia appuBi®y, ePAANEL T Xoprynon Twv

KATEAANA®V avTLoppuOUIKOY GaPUAKWY TARUTOXPOVA e

TOLUTTOOTNPIKTIKA péTpa TOL Kapdiayyelako. Emumhéov, oe

TEPIMTMOT TIOL SeV EXOUV AKOUX EUPAVIOTEL CUUTTTOUATA,

alé& oto HKT mapatnpolvtal oplopéva «Kpiotpar»

XOPOAKTNPLOTIKA TV appulutdv, okt Kpivetat anapai-

TN 1) XOPNYNon avTappulikdv Gpappakmy, OOTE va

QTOTPATIEL 1) EUPAVION KALVIKOV EKONADCEWY O€ LETETELTA

xpovo 1 o Eadpvikdg Bdvatog Tov acbevoug.

Svpntepara apoduvapikig anootabepomnoinong (Schwartz

2009, Oyama 2015):

- Ymétaon

- Avomvola

- Zupdpopnon 1 AIOXPWHATIOHOG TV PAEVVOYOVWY

- AveTapkhg alpAT®on TV 0TV (pewpévo eninedo
oULVEIdNONG, LELWEV TTXpAYwYT) 0VPOU, aLENHEVT
TIHT YahaKTiKoU 08£0G)

- YmoBeppia

Kpiowa onpeio oto HKT:

- Awpkela appuBuiov peyalvtepn amo 30 sec (Oyama
2015).

and S2 sounds of contraction and dilation of

the ventricles (Martin 2007).

- During ECG evaluation, there is dissociation
between P waves and QRS complexes, and

P waves appear more frequently than QRS

complexes (Martin 2007).

The first- and second-degree atrioventricular
block in the perianaesthetic period is related to the
administration of opioids and a-2 adrenergic ago-
nists (xylazine, dexmedetomidine) (William 2007).
In such cases treatment is not necessary, as long
as the mean arterial blood pressure is maintained
over 60 mmHg (Smith 2002). Medical treatment
is provided in cases with clinical signs of reduced
cardiac output, in second-degree atrioventricu-
lar block with heart rate below 40 min! in dogs
and below 60 min™ in cats, and in third-degree
atrioventricular block. Treatment is mainly based
on the intravenous infusion of atropine (Table 2)
(Martin 2007).

Criteria for therapeutic
intervention

Haemodynamic destabilisation caused by the

presence of cardiac arrhythmias necessitates the

administration of appropriate antiarrhythmic drugs

concurrently with cardiovascular support meas-

ures. Furthermore, in cases in which clinical signs

are not present yet, but there are certain “critical”

features of arrhythmias on the ECG, the adminis-

tration of antiarrhythmic drugs is still recommend-

ed, in order to prevent the development of clinical

signs or eventually sudden death of the patient.

Clinical signs of haemodynamic destabilisation

(Schwartz 2009, Oyama 2015):

- Hypotension

- Dyspnoea

- Congested or pale mucosae

- Insufficient tissue perfusion (altered level of
consciousness, reduced urine output, increased
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- Kohmikdg widiopdg pe kothiako pubuod méve améd 180
min (okOAog) 1) Tévw and 200 min™ (ydrta) (Stepien
2005).

- Eppévovoa kapdiakn cuxvotnta mévew amd 180 min™
1 K&Tw a1t6 50 min™ otov okOAo Kot Tévw ortd 220
min 1) k&tw and 90 min* otn y&ta (Oyama 2015).

- Xvyvég ITYE (mepiocdtepeg amd 30 min') 1) évrovou
PaBuoov YT (Stepien 2005).

- TIKE o€ dvddeg 1 1pLédeg, ovxveég, TTOKINOHOPDEG,
epgpdvion ¢oatvopévouv R-mévw-oto-T, ypriyopn 1
napatetopévn KT méve amd 200 min™ (Stepien 2005,
Martin 2007, Schwartz 2009, Oyama 2015).
2rov IMivaxa 2 ylvetat avapopd oTa pAPUAKX TIPOTNG

Ypoppng Kat Ty akptpr) Socoloyia avtév, TOL XPNOL-

HOTIOLOUVTAL OTNV AVTLHETAOTIION TV TEPLEYXELPNTIKAOV

appulpv.

Noonpata mov oxetifovral e

TIEPLEY XELPNTIKEG appLOpLieg

Onwg mpoavadépOnke, ot TepleyXelpnTIKESG appubpieg
epPpavifovTal WG CLVETTELX TTAPOSIKMV KAL XVACTPEWIHWV
TTaBOAOYIK®V KATAOTAGEWV TIOL 6LV BWG TTapovsLdlovTal
Katd TNV TepleyxelpnTikny mepiodo. H coPapétnta twv
TIapodIKAOV appuBLdV TTOIKIAEL KAl PITOpEL var KUPA{VETAL
amnod plo «abwa» prePoropfikrn Ppadukapdia pexpt pia
emikivouvn kothtakr) taxukapdia. Tig meplocdtepes popéc,
1 OVTIHETAOTILON 08 APXOHEVO OTASI0 ATAK KAl HOVO TOU
nipodiabectaron mapdyovta, apkel yo Ty e€adavion Tov
appuduiov (Oyama 2015).

Zrov IMivaka 3 mapovotalovrat: 1) mapadelypata tabo-
AOYIK®V KATOHOTACEWV TIOV efLdpavilovTat TepLavaleOnTIKd
KAl 0TIG omoleg avapévovTat Ttapodikésg appubpies, 2) n
naBoyévela Twv appubav kat 3) 1o eidog Twv appubutmv.

Oplopéveg xelpoupyikég malnoelg, OTwe eKeiveg Tov
OTIAVA, TOU KATOTEPOL OUPOTIOLNTIKOV Koit TO GUVOPOO
NG SLdTaoNG KAl GTPOPNG TOV CTOHAXOVL GTOV OKUVAO,
ouvdéovTal otabepd pe TNV EUPAEVION TIEPLEYXELPNTIKWV
APPLOHLOY KAL O KALVIKOG TIPETIEL VAL EIVAL TIPOETOLUATHEVOG
VA TIG AVTIHETWTIIOEL TIPLY, KaTd T1) SidpKeta Kot HeTd TN

XELPOUPYIKT) eMEUParor).

Taotpikn Sidtaon pe 1 xwpic orpodn

Ye aoBeveig pe yaotpikrn Sdtaon pe 1§ Xwpic oTpodn
OTOMAXOV, OL KOLMAKES appLBLie KaTA TNV TepLovatoBn ik
niepiodo epdavifovrar 0to 40-50% Twv meplotatikav (Brock-
man et al. 1995, Roux 2012). ZuyKeKkpLUEVa, 1 epPAvIon
TV appLiuov avapévetal eviog 12-72 wpov and v
OTLYH TNG €vaping TwV CUUNTOUETWY, YEYOVOG TIOU
KaBlota anmapaitntn TNV cvvexn mapakolovdnon Tov
HKT tou aoBevotg kaf’ 0An tnv Sikpkela voonheiag Tov
(Roux 2012). H woxatpia tou puokapdiov, n Siatapaxr tng
0€eoPaotKnG LOOPPOTIIAG, Ol NAEKTPONVTIKEG SIATAPOXES,

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

levels of lactic acid)

- Hypothermia

Critical signs on the ECG:

- Duration of arrhythmia longer than 30 sec
(Oyama 2015).

- Atrial fibrillation with a ventricular rate of
over 180 min (dog) or over 200 min™ (cat)
Stepien 2005).

- Persistent heart rate over 180 min™ or below
50 min in dogs and over 220 min™ or below
90 min in cats (Oyama 2015).

- Frequent SPCs (over 30 min) or severe ST
(Stepien 2005).

- VPCsin pairs or triplets, frequent, of variable
morphology, R-on-T phenomenon, rapid or
prolonged ventricular tachycardia over 200
min!(Stepien 2005, Martin 2007, Schwartz
2009, Oyama 2015).

- Third-degree atrioventricular block (Martin
2007).

First-line drugs for managing perioperative
arrhythmias and the exact doses of administration

are summarised in Table 2.

Disorders associated with
perioperative arrhythmias

As previously mentioned, perioperative arrhyth-
mias result from temporary and reversible patho-
logical conditions that usually develop during
the perioperative period. The severity of such
temporary arrhythmias is variable, and it may
include a wide spectrum of arrhythmias, from
“innocent” sinus bradycardia to life-threatening
ventricular tachycardia. Usually, the management
of the predisposing factor in the initial stages is
adequate for the treatment of the arrhythmias
(Oyama 2015).

In Table 3 are summarised: 1) examples of
pathological disorders which occur as perianaes-
thetic complications in which temporary arrhyth-
mias are anticipated, 2) the aetiopathogenesis
of arrhythmias, and 3) the type of arrhythmias.

Some surgical disorders affecting organs such
as the spleen, lower urinary tract and cases of
canine gastric dilatation-volvulus syndrome, have
been consistently implicated in the development
of perioperative cardiac arrhythmias and clini-
cians should be adequately prepared to manage
them prior to, during and/or after surgery.
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Mivakag 3. Mapadeiypata ma@oAoyIKWV KATAGTAGEWYV, N AITIOMAOOYEVELQ AUTWV KAl TA €i6N TWV appuBpiwyv mou
avapévovTal Katd Tnv meplavatoOnTikn nepiodo.

Mapadetypa maboAoyIKnG Katdotaong

ArtionaBoyévela

Eidog appubuiwv

Avaipia, umoéia, aioppayia, Kapdlakr
QVETAPKELQ

Yrokahaupia . o€ éuetoug Kat Siappola

Yrepkohaipia my. o€ amoepagn tng oupo-
@OPOL 060U

YnepaoBeotialpia m.y. og veomao(eg Kat
VEPPIKT QVETTAPKELQ

AvamnveuoTiki o&éwan TL.Y. SleyxelpNTIKA

MeTaBOoNKr 0&€won M. O€ TOPATETAEVN
UMOTAO, EKTETAPEVN QOpPAYia, VEQPIKNA
QVETTAPKELD

Davobeladiveg

Q-2 QYWVIOTECG

Atporiivn

Omioeidny
Ketapivn
OeloPapPitoupika

Aiéyepon Tou oupITaBNTIKOU CUOTAHATOG TIY
0€ TIVPETO, TIOVO, KATATOVNON Kal pORO

Aiéyepon Tou mapacuunadnTikol cUoTrAUa-

loxiatpia Tou puokapdiou (Martin 2007,
Congdon 2015)

Aatapayég NAEKTPOMTWY Kal o&goBact-
K¢ loopporiag (Haskins 2007)

AvaloOntika edppaka. (Haggstrom 1996,
Haskins 2007)

Alatapayég lopoppomiag Tou autevopoU
VELPIKOU ouoTripatog (Haskins 2007,
Oyama 2015)

OAeBokopPikr Taxukapdia, KOINAKES Kal UMIEPKOINIAKES
EKTAKTOOUOTOAEC, KONTTIKOG Kall KOINAKOC IVIIOUOC

OAeBokoppikr) Bpadukapdia, KOMNTOKOIMAKAOC AMOKAEIGHOC,
UTTEPKOINOKT Taukapdia

OAeBokopPikr mavon, eheBokouBixr Bpadukapdia, KONTo-
KOINOKOG amOKAEIOUOG, HopUapuyn

OAeBokoppikr Bpadukapdia, Kothiakr) aouaToAa.

OAeBokopPikr Taxukapdia (Tnv apxr), PAeBoKOUBIKN
Bpadukapdia (av mapatabei)

KOWOKEC EKTAKTOOUOTONEC

OAeBokoppikr) Taxukapdia

OAeBokopPikr Ppadukapdia, KOATOKOINAKOG ATTOKAEITHOG
MveugovoyaoTpiki appubiia

Tayukapdia, KOMNTOKOINAKAOS AMOKAEIOUAC, TIPWIES KOO
KEC EKTAKTOOUOTONEC

OAeBokoppikr Ppadukapdia, KONTIKOC IVIBIOUOC
OAeBokouPikr Taxukapdia
IMPWILES KOINIOKES EKTAKTOOUOTONEC, KOIAlAKH Tayukapdia

@AeBokopPikr Taxukapdia, KONTIKEC EKTAKTOGUOTONEG

@AeBokoufikr Ppadukapdia

TOG LY. KOTA TNV Sla0WAvwan g Tpaxeiag,
TNV AapUYyooKATINGN Kal TV EVEPYOmoinan
TOL 0POHAALOKAPSIAKOY AVTAVAKAAGTIKOU

YmoBeppia my. katd T dldpkela avaiodn-
olac 2001)

YrepBeppia Y. o€ AOMWEELS, KATAOTPOYN
OTWY, 0 GKUAOUC TTOU KAAUTITOVTAL aTTd
BepUaVTIKG OTPWHATA KATA TV avalotnoia.

MetaBoAéc tng Beppokpaciag (Mazzaferro

OAeBokoppikr Ppadukapdia, umepkoNakég appubie,
Hapuapuyn
OAeBokoppikr Taxukapdia

0 avENpEVOG TOVOG TOL CUUTTAONTIKOV GUGTHUATOC, TO
OUVOPOUO EMAVALUATWONG TOV LOTGV KAl 1) arteAevBepwan
TOU KATAOTAATIKOD TTXp&YovVTa TOL HuoKapSiov ard To
TIAYKPEAG, ATTOTEAOVV HEPIKA QTTO ToL aiTlor TPOKANONG
TV appLOUL®OV KAl TALTOXPOVA TIapdyovTeg eTOEiVOONG
toug (Roux 2012). IMTaporo mov éxet Swamiotwdel o 1
epdpavion kapSiakmv appuButov pali pe t Sievépyela
OTIANVEKTOUNG, YAOTPEKTOUNG 1} TNV Utap€n vEKpwOT G ToL
OTOUGXOU QITOTEAEL LPVITIKO TIPOYVWOTIKO TIXPAYOVTO 0TV
e€ENEN TV TEPLOTATIKGOV, GANOL EPELVNTEC PaivETOL VL
vrtootnpifouy nwg n Startiotworn appubiuey dev ernmpedlel
10 1000016 BvnopdtnTag (Brockman et al. 1995, Brour-
man et al. 1996). 211G TEPUITTOOELG TTOV TTApATHPOLVTAL
emnikiviuveg appubpiieg Kat CUUTTOHATA AHOSVVAHIKNAG
amootabeportoinong mov opeilovial oe auTéS, Xopnyeital

Gastric dilatation with or without
volvulus

In cases with gastric dilatation with or without
volvulus, ventricular arrhythmias are observed
in 40-50% of cases in the perianaesthetic period
(Brockman etal. 1995, Roux 2012). In particular,
the development of arrhythmias is anticipated
within 12-72 hours from the time that clinical
signs are evident, necessitating the constant
monitoring of such cases with ECG for the du-
ration of hospitalisation (Roux 2012). Some of
the causes of arrhythmias are at the same time
deteriorating factors and these include myocardial
ischemia, acid-base and electrolyte abnormalities,
increased tone of the sympathetic nervous system,
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Table 3. Examples of pathological disorders, the aetiopathogenesis and the types of arrhythmias that are

expected during the perianaesthetic period.

Examples of pathological disorders Aetiopathogenesis

Types of arrhythmias

Anaemia, hypoxia, haemorrhage,
congestive heart failure

Myocardial ischaemia (Martin 2007,
Congdon 2015)

Hypokalaemia e.g. due to vomiting and
diarrhoea 2007)

Hyperkalaemia e.g. in urinary tract
obstruction

Hypercalcemia e.g. neoplasia or renal failure

Respiratory acidosis e.g. intraoperatively

Metabolic acidosis e.g. in prolonged
hypotension, extensive haemorrhage, renal
failure

Phenothiazines

a-2 adrenergic agonists Haskins 2007)

Atropine

Opioids
Ketamine
Thiobarbiturates

Sympathetic nervous system stimulation
e.g.in fever, pain, stress and fear

Parasympathetic stimulation e.g. during
endotracheal intubation, laryngoscopy and
activation of the oculocardiac reflex

Hypothermia e.g. during general
anaesthesia

Hyperthermia e.g. due to infection, soft-
tissue injury, in dogs covered by heated
blanket during anaesthesia

Anaesthetic drugs (Haggstrom 1996,

Disorders of the autonomous nervous
system (Haskins 2007, Oyama 2015)

Changes in temperature (Mazzaferro 2001)

Sinus tachycardia, ventricular and supraventricular
contractions, atrial and ventricular fibrillation

Electrolyte and acid-base disorders (Haskins  Sinus bradycardia, atrioventricular block, supraventricular

tachycardia

Sinus arrest, sinus bradycardia, atrioventricular block,
ventricular fibrillation

Sinus bradycardia, ventricular asystole

Sinus tachycardia (initially), sinus bradycardia (if prolonged)

Ventricular premature complexes

Sinus tachycardia

Sinus bradycardia, atrioventricular block
Respiratory sinus arrhythmia

Tachycardia, atrioventricular block, ventricular premature
complexes

Sinus bradycardia, atrial fibrillation
Sinus tachycardia
Ventricular premature complexes, ventricular tachycardia

Sinus tachycardia, supraventricular premature complexes

Sinus bradycardia

Sinus bradycardia, supraventricular arrhythmias, ventricular
fibrillation

Sinus tachycardia

1 KATEAANAN avTloppLBpKT aywyn vtd Ty Xopriynon
ofuyovou Kkat apol mponyovpévws avataxfolvv n
ofeofactkr) LlooppoTia Kl oL NAEKTPOAVTIKEG dLaTapaXEG
(Roux 2012). ISwaitepo eviapepov mapovotdlel pia ¢pevuva
otnv omola oe (o pe yaotpikn Sidtacn Kot oTpodn
xopnyronke mpoAnmrikd Adokaivn evdodpAePing amag mpty
amd TNV AITOCUUITIEST TOU OTOUAXOL Kot TV evEopAEPLa
xoprynon vypwv, akohovBotpevn amd Adoxaivn CRI
Yl TO TIPWTO EIKOOLTETP&wpo. H mpoAnmtikr xopriynon
Adoxkaivng ota {Oa aUT& Helwoe ONUAVIIKA TO TTOGOOTO
EUPAVIONG TIEPLEYXELPNTIKWY appLBUL®V, TNV ofein vedpikn
BA&PN kat Tov xpdvo peteyxetpntikng vooneiog (Bruchim
et al. 2012).

InAnvekTopn

AcBeveic mov vmofdAlovTal oe omAnvekToun Adyw
VEOTIAAGIAG, GTPOPTIG TOL GTIANVA 1) AVOCOEEAPTWLEVRV

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

ischaemia-reperfusion injury and release of the
myocardial depressant factor from the pancreas
(Roux 2012). Even though it has been shown
that the development of cardiac arrhythmias
during splenectomy, gastrectomy or gastric wall
necrosis is a negative prognostic factor for such
cases, other researchers claim that the presence
of arrhythmias does not affect the mortality rate
(Brockman et al. 1995, Brourman et al. 1996). In
cases of life-threatening arrhythmias and resulting
haemodynamic destabilisation, the appropri-
ate antiarrhythmic drugs are administered at
the same time as oxygen, after acid/base and
electrolyte disorders have been managed (Roux
2012). An interesting study presents cases with
gastric dilatation-volvulus that received lidocaine
intravenously as a prophylactic measure prior to



atpatoloylkav Statapaxmv (m.x. Bpoppokutrapornevia,
QUPOAVTIKT) avatplior) Tapouot&{ouy oux v KoALoKEG appuB-
pieg (Keyes et al. 1993). Ot appubuieg avtég opeirovial otnv
areAevBépwan otV CLOTNHATIKY KUKAopopla eLPOAwY Kal
ehevBepwv prlmv 0fuydvou Kot TNV SIAPKELX XELPLOUWY
TOV OTIANVQ, TNV APTNPLAKT LITOTOT), TNV AVALHIN KAL TNV
dpdion AV KATAOTAATIKOV TIAPOyOVIWY OTO HUOKAPSLO
(Keyes et al. 1993, Marino et al. 1994). Av kat popei va
EUPAVIOTOVY KATA TN OLApKeLn TNG TTeptavalodnTikig
TiepLOSoU, avapévovtat cuvOTEpa SleYXelpNTIKE 1)/Kot 5-12
OPEG LETA T XELPOVPYIKT) ETEUPAOT) KAL ETOUEVWE KpiveTal
artapaitnTn N ovvexng mapakolovdnon Tov {wou pe HKT
Kka®’ OAn TN Sidpketa TnG voonheiog tou (Keyes et al. 1993,
Marino et al. 1994). Ot appuBpiec mov mapovoidlovrat oe
TIEPLOTATIKA OTANVEKTOUNG, OTIAVIo TTPOKAAOVV atpodu-
vapkn anootabepornoinon kat dev oxetilovTat pe ovén-
péva mocoota Bvnopdtnrag. ovhbwg, vIroxwpoLV eVTog
2-5 npepwv HETA TNV emépPoon, e TNV oIt} Xoprynon
o€vyovou n/Kat LeTdyylong aipatog, Kot Tn Stopbwon tng
UTTOTAONG Kal ToV peTaforikwv datapayxwmy. Qotdoo,
eav epdpavioTolV coPoapéc appubpieg kal cCuUTTOUAT
atpoduvapikig armootabepormoinong mov opeilovral o€
aUTEG, Xopnyeital n KAaTGAANAN avTiappuOpLKn aywyr
(Moise et al. 2005).

Zyn

[TaBnoetg mov podiadétovy oe onyn, OTIwE 1 TLOUNTPA,
n pnén Tov eVIEPOU, TA ATTOOTHHATY, K.&. eivot TTOND
ovxvég otnv ktnviatpikn paén (Laforcade 2010). H
onyn -ave§apTATwg atTioloyiog- piropel v TpoKahéoel
pAeBoropPik 1 kothtakn Toxukapdicy, TPOWPEG KOMAKEG
EKTAKTOOUOTOAEG KOl HELWUEVT) CUOTAATIKOTNTO TOU
pHookapdiov, TOL 0e CUVSVLACHO HE TOV AVETIAPKI
KUKAOGOpOUVTA OYKO alpatog mpLy T oTabeporoinon
ToU {®OU, Kol CLVETIOG TO XAUNAO TTpodopTio, 0dnyolv
o pelwpévn kapdiakn moapoxr (Silverstein 2006, Schwartz
2009). Xe acbeveic pe onyn n Bepareia amookomel oTNV
TPOANYN ToL ontikol shock ko tephapPavel T xopriynon
o€vyovou, Tn xoprynon vypav evdodpeing, Tn Stopbwon
TV LETABOAK®V KAl NAEKTPOAVTIKGOV StaTapaxmv Kal
Vv epappoyn amoteespatikng avaiynoiog (Laforcade
2010). ZtnVv mepimTwon epdpEviong TPOwPwV KOMAKOV
EKTAKTOOUOTOA®V Kol TAPATETAUEVOY KOLALAK®V
TXLOPPUBULGY XOPTYOUVTAL T KATAAANAX v TLoppuB LK
pappaka (IMivaxag 2) (Silverstein 2006, Schwartz 2009).
IToA\ég dpopég, oe {wa oL PpiokovTal oe onmtikd shock
ot Te(TaL ) Xopriynon Kol ayyeloouoTiaoTikeV (domapivn)
/ot Betikov wotpdnwv (Sofovtapivn) papudkwyv (Sil-
verstein 2006, Laforcade 2010).

Ynepkaliapia

H avadoyia tng ev8oKUTTAPIKNG TTPOG TNV EEWKVTTAPLKT
OLYKEVTPWOT TOL Koahiov emnpedlet TNV NAEKTPLKN
SpactnplotTTa Twv puwy (oreAeTIKOV Kat Kapdiakov). Etal

Perioperative cardiac arrhythmias

gastric decompression and intravenously admin-
istration of fluids, followed by lidocaine CRI for
the first 24 hours. The pre-emptive administration
of lidocaine in these cases significantly reduced
the incidence of perioperative arrhythmia, acute
renal injury and the postoperative hospitalisation
time (Bruchim et al. 2012).

Splenectomy

Animals undergoing splenectomy due to neo-
plasia, splenic torsion or immune-mediated hae-
matological disorders (e.g. immune-mediated
thrombocytopenia, immune-mediated haemo-
lytic anaemia), are frequently present with ven-
tricular arrhythmias (Keyes et al. 1993). In such
cases, arrhythmias are caused from the release
of emboli or oxygen free radicals in the systemic
circulation during surgical manipulations of the
spleen, arterial hypotension, anaemia and the
effect of other suppressive factors on myocardial
tissue (Keyes et al. 1993, Marino et al. 1994).
Even though arrhythmias may emerge during the
perioperative period, they develop more often
intra-operatively and/or 5-12 h post-operatively,
procedure and therefore it is recommended to
continuously monitor these patients with ECG
throughout of hospitalisation Keyes et al. 1993,
Marino et al. 1994). The types of arrhythmia
observed in cases of splenectomy rarely result
in haemodynamic destabilisation and they have
not been associated with increased mortality
rates. The arrhythmias usually resolve within 2-5
days after the surgery, with the administration of
oxygen and/or blood transfusion and the man-
agement of hypotension and metabolic disorders.
However, in cases of severe arrhythmias leading
to haemodynamic destabilisation, it is recom-
mended to administer appropriate antiarrhythmic
drugs (Moise et al. 2005).

Sepsis

Diseases predisposing to sepsis such as pyome-
tra, intestinal rupture, abscesses, etc. are very
common in the clinical veterinary setting (La-
forcade 2010). Regardless of aetiology, sepsis
can result in sinus or ventricular tachycardia,
premature ventricular complexes and reduced
cardiac contractility, which in combination with
insufficient circulating blood volume prior to
stabilisation, and therefore reduced preload, can
result in reduced cardiac output (Silverstein 2006,
Schwartz 2009). In cases of sepsis, the aim of
treatment is the prevention of septic shock and
the management includes the administration of
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o€ vrepkatatpia, propei va epaviotody Ppaduvkapdio
i ¢Aefoxopfikn mavon Adyw TNG MAPATETAUEVNG
EKTTOAWOTG Kol avATIOA®GTG TOU CUGTHHOTOG AYWYTG TV
woewv. IepleyxelpnTikd, n vepkohiatpio Tapatnpeital
OTIG TIEPUTTWOELG HEIWUEVTG ATTOUEKPLVOTG TV 0UpwWV
(amodppaKTikég voooL TNG ovpopOpoL 0d0V, OALYOUPLKH
VEPPLKT aveTdpKela, pri€n 0TO OLPOTIOINTIKG GVOTN (oK)
OAAG KAl 08 KATAOTAOELS OTIOG oaKkXop@dOng StaPriTng Kal
EKTETAEVEG KAKWOELG TwV Hohakmy .oTwv (Riordan & Schaer
2009). Zto tumkd HKT napatnpeitan fpadvkapdia, pikpdn
arovTa endippoata P kot ad§non Tov DPoug T EMAPUATOG
T. Eviote otig mpokaholpeveg Suopubpieg mpootiBevraln
pAeBoropPirn Togukapdia, N Kothlakr Taxvkapdia Kot o
Sevtépou Pabpot koAmokoakdg arokAelopdc (Tag & Day
2008). Ta evprjpara tov HKT dev oxetilovral apeoa pe tnv
OLYKEVTPWOT) TOU Kahiov oTo aipa, kabmg ennpealovral
neptocdtepo ano tov pubpd avénong i pelwong Twv
ovyKevTpwoewv Tou. H Bepareia tov mpokalovpevmv
appuBpLGY aTOXEVEL GTNV &POT) TNG UTIEPKAALOLLING, TIOKIAEL
avaAoya e TNV CUYKEVTPWOT TOL KaAiov 0To aipa Kal
otnpiletal otnv evdokutTapikn petakivior tov (Riordan
& Schaer 2009). A€iCet va onpelwdel mwg n avripeTOIION
NG LTIEPKAALaLLLioG TIPETTEL v TIpOnyeiTait TNG Xoprynong
yevikng avatodnoiog.

YrepOupeoediopog

‘Epevveg éxouvv katadeifel mwg 1o 60% TwV yoaT®V pe

vrnepBupeoetSiopd mov dev AdpPavav kapia Beparmeio
yiax autov, epdpavilav ocuvnbéotepa évrovou Pabuov
Taxukapdia (méve and 240 min™). Xe pio dAAn épevva,
10 10% Twv yatov mov urtoPARBnkav oe BupeoeldexTopn
EUPAVIOAV KOMOKESG Kot KOATTLKEG SuopuBpiieg Kata TNV
diapkela NG xetpovpylkng enépPoong (Tag & Day 2008).
Otnhextpokapdioypadikég aAlayég Tov odpeilovTal oTnv
Bupeotolikwon oxetilovrat pe TV avénpévn SpactnploTnTa
TOL GUUTTAONTIKOD VELPLKOD CUGTHHATOG KAL TIG SlEYEPTIKEG
eTOPACELG TWV OPHOVAV TOL Bupeoeldovg aTo pvokapdio
(Birchard et al. 1984). Ze k&Be mepintwon mou pia ydro pe
urtepOupeoetdiopd mpémel va utoPAnBei oe omotadnote
XELPOLPYIKT) emépPaot, Kpivetal amapaitnto o acbeviig
va éXel TIPONYOUHEVKG Yivel evBVPE0ELSIKOC Kal va €XelL
amokataotabel n kapdlakrn cuXVOTNTA, [e OTOXO Vi
HelwBoUv ot BavoTNTEG Epdaviong TeplavatodnTikwv
appubuiov (Peterson et al. 1992, Bond et al. 1988). H
dleyxelpnTikn Siéyepon Tov oLUTAONTIKOD CLUOTHHATOG
nieplopifeTal pe TNV epappoyr Kahng avalynoiog Kot Tov
Kat@AANAov avatodnTiko pwtokdAlov (Casamian 2009).

ZUHUTTEPACHATA

Ot dwatapaxéc otov kapdiakd pvbuod katd tnv
nieplavatoOntikn mepiodo mpémel va avapévovTal amtd Tov
KAVIKO OXL LOVO ag KapdtoTtadn {wa 1y {oa Ttov urtodihovTat
0€ GUYKEKPLUEVEG XELPOUPYIKEG ETEUPATELG TTOL GUVOEOVTAL

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

oxygen and intravenous fluids, the correction of
metabolic and electrolyte disorders and the use
of effective analgesia (Laforcade 2010). In cases
with premature ventricular complexes and pro-
longed ventricular tachyarrhythmia, appropriate
antiarrhythmic drugs are administered (Table 2)
(Silverstein 2006, Schwartz 2009). Cases of septic
shock often require the administration of vaso-
pressors (dopamine) and/or positive inotropes
(dobutamine) (Silverstein 2006, Laforcade 2010).

Hyperkalaemia

The ratio of intracellular to extracellular potassium
concentration can affect muscle fibre conduction
(skeletal and cardiac muscle). Therefore, in hyper-
kalaemia it is possible to observe bradycardia or
sinus arrest due to extensive depolarisation and
repolarisation of the cardiac conduction system.
Perioperative hyperkalaemia has been observed
in cases of reduced urine output (urinary tract
obstruction, oliguric renal failure, urinary tract
rupture), but also in cases of diabetes mellitus and
extensive soft tissue trauma (Riordan & Schaer
2009). Bradycardia has been a consistent feature of
the typical ECG in these patients, as well as small
or absent P waves and an increase in T wave am-
plitude. In some cases, the emerging dysrhythmia
can include sinus tachycardia, ventricular tachy-
cardia and second-degree atrioventricular block
(Tag & Day 2008). Electrocardiographic findings
are not directly correlated to serum potassium
levels, as they can be more directly affected by the
trend of increasing or decreasing of potassium
levels. Treatment of the emerging arrhythmia
should aim in reducing hyperkalaemia, it can
vary according to serum potassium levels and
it is based on the redistribution of potassium
from the extracellular to the intracellular space
(Riordan & Schaer 2009). It is worthy of note
that the management of hyperkalaemia should
precede the administration of general anaesthesia.

Hyperthyroidism

Studies have proven that 60% of cats with untreat-
ed hyperthyroidism developed frequently severe
tachycardia (over 240 min™). In another study,
10% of cats undergoing thyroidectomy presented
with ventricular and atrial dysrhythmias during
surgery (Tag & Day 2008). Electrocardiographic
changes caused by thyrotoxicity are due to the
increased stimulation of the sympathetic nerv-
ous system and the stimulatory effect of thyroid
hormones on myocardial tissue (Birchard et al.
1984). In cases of cats with hyperthyroidism



otabepd pe TNV epPAvIon TOVG, oA\ Kait ot ) KapdioTmar)
{oa ta orroiat Ba vITOPANBOVV Yl ool ST TTOTE AdYO OFE it
xetpovpyikrn emépPoorn. To ouvexég monitoring amotehet
Tov aKkpoywviaio AlBo oTny avayvoplon Tev Kpiotpwy
onpeiwy oto HKT kat Tnv evtomon KAVIKOV eKONAGoEwY
atpoduvakng artootabepormoinong, Ta onoia KabloTovV
aIrapaiTN T TV XOPN YoM TNG KATAAANANG UITOGTNPLKTIKIG
KOt avTIoippUBHIKNG PAPUAKEVTIKIG AYWYNG.
Y0YyKpoUoT) CUUPEPOVIOV

Ot ouyypageic dnhdvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLHPEPOVTOV.

Perioperative cardiac arrhythmias

needing to undergo surgery, it is necessary to
induce a euthyroid state and normalise the heart
rate before surgery, in order to reduce the risk of
perianaesthetic arrhythmias (Peterson et al. 1992,
Bond etal. 1988). Stimulation of the sympathetic
nervous system during surgery can be prevent-
ed with sufficient analgesia and the appropriate
anaesthetic protocol (Casamian 2009).

Conclusions

Disorders of the heart rate during the perianaes-
thetic period should be anticipated not only in
animals with cardiac disease but also in cases un-
dergoing certain surgical procedures which pose
a higher risk for the development of arrhythmias,
as well as in cases with non-cardiac disorders
which undergo surgery. Continuous monitoring
is the cornerstone for the identification of critical
signs on the ECG and clinical signs of haemo-
dynamic destabilisation, which necessitate the
administration of the appropriate supportive and
antiarrhythmic medical treatment.
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,
ITepidnyn

Ot acBevei¢ otn Movada tng Evratikig Oepameiag
(ME®) ouyvd extiBevral oe afloonpeinteg odayég otn
Aettovpyia Twv opyavey. H ME® eivat i pwg eomhiopévn
yloo va eNéyxel oteva Tov acBevr) mov Ppioketal og
KPIOLN KXT&OTAOT KAl 1] AELTOUPYiot TOU aVATTVEVGTIKOD
oLoTHHATOG elvat pio atd TIG {wTikéG Aettovpyieg oL omoieg
napakolovBolvTal evtatikd. QQ0TO00, Ol AVUITTVELOTL-
Kol pveg mapakorovBovvial PpTwxd oty ME®, mapoio
mtov vrtapyet artodelln ott n SuoAettovpyia TWV AvVATTVEL-
OTIKOV U@V avarTooeTaL e eNLBapupévoug aobeveig
KOL HITOPEL VO TIPOKANECEL AVATIVEVOTIKI] AVETIAPKELQ.
Yrdpxouv TOANEG SlaBEatpieg TEXVIKEG Yo TOV EAeYXO TNG
AELTOLPYIOG TV AVATTVEVOTIKOV HUWV TOCO 0TOV &AvOpwITo
600 Kat ota {wa. O KoahUTEPOG SelKTNG Yior TNV EKTIUNGT TNG
OLOTINOTIKATNTAC TOL SLAPPAYHATOS PaiveTal va eival N
pérpnon e S-St paypatikng mieong (Py) otnv tatpikn
Kot oTny KTNviatptkn) KAwikn mpan. H Sia-Sadppaypaticn
niieon voloyiletal wg n Stadpopd avapeoa otnv evdo-
yaotpikn mieon (Pge) Kal TNV evdo-olcodpaylkr) mieon
(Poes). Ot petproelg parypatorolobvTat pe Tny xprjon §vo
KaBetrpwv pe Ptalovt Trou yepilouv pe aépa, ot omoiot
TorofeTolvTal GTO HECO TPITO TOL OLTOPAEYOL Kot GTOV
otopayo. Tapdho mov n Texvikn TG HETpnong g Py €xel
pehetnBel oe vyteig oKOAOLG LTIO YevikT avalcOnoia pe
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Abstract

Patients in the Intensive Care Unit (ICU) are
frequently exhibit marked alterations in organ
function. The ICU is fully equipped to monitor the
critically ill patient and the respiratory function
is one of the vital functions monitored. However,
the respiratory muscles are poorly monitored in
the ICU, although there is evidence that respira-
tory muscle dysfunction develops in critically ill
patients and can cause respiratory failure. There
are many available tools to monitor the respiratory
muscle function both in humans and animals.
The best indicator of diaphragmatic contractility
seems to be the measurement of trans-diaphrag-
matic pressure (P,) in medical and veterinary
clinical practice. Trans-diaphragmatic pressure is
the difference between the intra-gastric pressure
(Pgast) and the intra-oesophageal pressure (P_ ).
The measurements are made using two air-filled
balloon catheters, which are placed in the mid-
third of the oesophagus and into the stomach.
Although the technique of P measurement has
been investigated in normal healthy dogs under
general anaesthesia with the application of Mu-
eller’s manoeuvre, the diaphragmatic function
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v epappoyn ¢ pavovPpag Tov Mueller, n Aettovpyia
Tou Stappdyparog Sev éxel pehetnOel oe emPapupévoug
OKOAOUG O€ €val {11 KOUPAGHEVO SLAPpayHa 0TIV KALVIKN
TIPAEN. XTr) GUYKEKPLLEVT LEAETT KOOPTNG OUpHETELKOY 27
1d1oKTNTOL OKVAOL, avatoBnaloloyikig katatagng II-IV.
H Sia-Stapparyportikn mieon petpnOnke pe tnv epappoyn
NG pavouPpag Tov Mueller katd Tn SidpKeld TV TPWOTWY
24 wpwv NG mapapovig Toug otn ME® vmé yevikn
avatoOnoio. H péon tipunxrumikn andriion g Py frav
11,245,7 mmHg kat TG oLYKEVTPWONG TV YOAXKTIKGY
oto aipor 2,4+1,2 mmol L. Zupurmepaopatikd, n TEXVIKN TG
HéTpnong TG Py pe KaBeTrpeg e HITaAOVL UITopE EMITUXMG
Vo epoppooTel 0Toug okvlovg ot ME®. H pétpnon tng
Sto-Oladppory HOTIKTG TTiean G (ITopel vt eivat évar Xpr)oLpo
HECO Yia TNV eKTIHN O TG Aettovpyiag Tov Sl paypatog
o€ eMBApPLIEVOUG OKDAOUG KATA TNV TIPOOKOULOT KAL/T)
Kata 1 Sidprela TNG Taparptovig Tovg ot ME® ot n
epappoyn TnG paiveral va eivat ePikT.

MeSH keywords:
diaphragm, dog, Intensive Care Unit

Eloayowyn

Ot acBeveic ot Movada Evratikng Oepareiag (ME®)
ovyvd ektiBevtal oe apkeTég alAayég oTn Aettovpyia Twv
opy&vwv. Qg éheyxog Twv (oTIKOV AetTovpylwv opiletal
1) GUVEXNG EKTIUNOT) TV GUOLONOYIK®V AEITOLPYIOV TOL
acBevolg oe TpayHATIKO XpOVO, ETGLWOTE VoL TPOTIOTIOLE(TAL
avohdywg n Beparevticr Stoaxeipion (Heunks et al. 2015).
To mepipdArov o1 ME® eivat mfpwg e€omhiopévo yla
Tov ouveyn é\eyxo Tov aoBevolg oe KpioLun KATaoToon.
H kapdiayyetakn, n vedppikr) Kal n menTiky Aettovpyio
e\éyxovTal 0TeVA Kal oLVEX®G 0Toug aoBeveic ot ME®
(Doorduin et al. 2013).

Mo tpOoPaTh, HEYEAT, TTPOOTITIKN HEAETN KOOPTNG OE
aoBeveig avBpwroug (Canet & Gallart 2013) £€8e1€e YA
1000016 Bvnodotntag ot ME® petd amnd coPapr) xet-
pOULPYIKT eTEUPNGT), UTTOYpappilovTag TO pOXO TwV HeTeY-
XELPTTIKGOV avaTTVELOTIK@Y ertmAokmv. H avamvor) eiva pia
{oTIKA AetTovpyiot TOL 0PYAVIGHOD KAl 0 £AEYXOC TNG elval
évag amd Toug akpoywviaiovg AiBoug otV LTpIKY) Ko KTn)-
VIXTPLKT KAWVIKE TIpAg, katd t Sdpketa ¢ avatoOnoiog
kat oty ME®. Qotdoo, vmapyet EXetyn evog EexdBapou
OpLOHOV Ylot TOV EAEYXO TOL OVATIVEVGTIKOD GUGTAHRATOC,
OXETIKA e Troleg evOeifelg Kat o€ Toleg TaXpapETpouLG Bt
nipémet va Sivetat mpotepatdtnTa. Yapyouvv evSeielg 6t
1 SLGAELTOVPYIK TWV AVATIVEVOTIKOV HUGOV AVATTTOOGETAL
oe aoBeveig mov PplokovTal og KpIoLHn KATAOTHOT) Kal
HITOpEl VO TIPOKOAETEL AVOTTVEVO TIKT| AVETTAPKELN, WOTOCO
oL avaIveLoTIKol HoeG EAéyxovTal avenapkwg oty ME®
(Laghi et al. 2003, Hermans et al. 2010, Jaber et al. 2011).
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has not been studied in critically ill dogs in a
non-fatigued diaphragm in a clinical setting.
Twenty-seven client-owned dogs, status ASA
II-1V, were enrolled in this cohort study. Trans-di-
aphragmatic pressure was measured with the
application of the Mueller’s manoeuvre within
the first 24 hours of hospitalization in the ICU
under general anaesthesia. The meantstandard
deviation of P, was 11.2+5.7 mmHg and that of
blood lactate concentration was 2.4+1.2 mmol
L. In conclusion, the technique of P, measure-
ment with balloon catheters can be successfully
applied in dogs in the ICU. Trans-diaphragmatic
pressure measurement can be a useful tool for
the assessment of diaphragmatic function in crit-
ically ill dogs at admission and/or during their
hospitalization in the ICU and its application
seems to be feasible.

Introduction

Patients in the Intensive Care Unit (ICU) are
frequently exhibit severe alterations in organ
function. Monitoring is defined as a real time
continuous evaluation of the physiological func-
tions of a patient in order to guide therapeutic
management (Heunks et al. 2015). The ICU-en-
vironment is fully equipped to monitor the crit-
ically ill patient. Cardiopulmonary, renal and
gastrointestinal function are usually monitored
closely and continuously in ICU patients (Door-
duin et al. 2013).

A recent large prospective cohort study in
human patients (Canet & Gallart 2013) showed
high mortality in the ICU after major surgery
and underlined the role of the postoperative
pulmonary complications. Respiration is a vital
function of the body and its monitoring is one of
the cornerstones in medical and veterinary clin-
ical practice, during anaesthesia and in the ICU.
Concerning monitoring of the respiratory system,
there is alack of a clear definition regarding which
signals and variables should be prioritized. There
is evidence that respiratory muscle dysfunction
develops in critically ill patients and can cause
respiratory failure, but the respiratory muscles are
poorly monitored in the ICU (Laghi et al. 2003,
Hermans et al. 2010, Jaber et al. 2011). Respiratory
muscle activity is routinely monitored in very



H dpaotnpldtnta Tov avarmveuoTIK®V HUOV eAEYXETaL
TaKTIKA o€ TTOAD Aiyeg ME® avBponwv. Avtd pmopei va
oxeTileTal pe TNV TEPLOPLOPEVT) YVOOT) TwV TS PACEDY
HlaG coPaprig vVOGOU OTOUG VOTTVEVGTIKOVG HUG, OTNV
Tieploplopévn SabeotudTnTa TV HECWV Ylot TOV EAEYXO
TNG AVATIVELGTIKNG AetTovpYiag Kal Tn¢ memoifnong ott o
OTEVOC €AEYXOG TNG AELTOVPYING TWV AVATTVEVOTIKGY HUGV
evog aoBevoig oe Kpiotpn Kataotaon Sev €xet KAVIKD
onpacio (Doorduin et al. 2013).

Znv ktnviatpikn BipAoypadia, utapxouvv pekéTteg o€
{otd tpdTUTIA OL OTTO{EG el VoLV OTL TO SLddpoarypa eival
e€alpeTiKd evaicOnTO 0TO COK YEVIKA, KAl EOIKOTEPX OTM
onfyn, (Aubier et al. 1981, Hussain et al. 1985, Hussain et
al. 1988) kat ertiong, n koMo TOL SlAPPAYHATOG EXELTON
AVOYVWPLOTEL OTO TIEPIOCOTEPXK XPOVIOX LVATTVEVGTIKG TIPO-
PANpaTa oTNY KAWVIKA TTpAEn 0ToLG oKVAOLG. Q20T600, dev
urtdpyovv dedopéva yla Tnv afloddynon tng Aettovpylag
ToL SLPPAYHATOG 08 OKDAOUG O KPIOL{N KATAOTAOT) 0T
ME®. EmurtAéov, dev umdpxet Kapior KAVIKN HEAETT) OTNV
BiPAloypadior ylor TNV EKTIHUNOT) THG CUOTIACTIKOTNTOG TOU
dlappdypatog oe GKOAOLG oL oToioL BpicKovTa ot Kpiotun
KataoTaon oty ME®.

H mtpotpn KAVIKE avay vepLom TngG epLpepikig 1 ova-
TIVELOTIKNG LUIKNG aduvapiag efvat SOoKoAN. Xe aoBeveig
He TepLdpeptkn) LUK advvapia, avTr) mapatnpeital Katd
NV avappwaor) orto Ty ofeia paon piag véoou. Le TEToleg
TIEPUTTOOELG pitopel va mapatnpnBolyv CUPNTTOHATX HUi-
Kr¢ mapaivong. H o cuxvd xpnotpormolotpevn Texvikn
ylot TV eKTIENON TNG TEPLPePIKNG HUiKkNG SUvapng oTovg
avBpwmoug eivai n e€€taor Tov Medical Research Council,
n omoix e€etdlel T Svvapn oe Tpelg opddeg pvwv Kabe
dxpov (Callahan & Supinski 2009). To televtaio xpovia
éxouv avartuxBel TEXVIKES Yo TOV €AeYXO TNG AVATTVED-
oTIKNG AetTovpyiag Katd Tn didpkela voonheiog oty ME®.
Yrdpyovv oG Stabéotpa péoa yia tTnv mapakoiovOnon
NG AELTOVPYING TWV AVATIVEVOTIKOV HUOV TOCO OTOUG
avBpwmoug 6co Kat ota (oo KAwvikd, pmopei vor tebel
vroyia avaITveLaTIKNG HUIKNG aduvaptiag dtav ol acBeveig
efvat SUOKOAO VA ATTOYXAXKTIOTOUV ATtd TOV UNXAVIKO
aeptopd. Ol KupAToHopPEG TieanG-0yKoU (avixvevon g
ETOTPATEVONG, TNG EVOOTIKOTNTAG KAL TG LTIEPSIATAONG
TOL TIVeDpovVa) Kal por-OdyKou (Stdyvmon Tou TOToU TG
AVOTTVEVOTIKTG VOOOU), N Karrvoypadia (mAnpodopieg
OXETIKA [E TNV QVOITVEVGTIKY) OLXVOTNTAX KAl To pulud,
TNV KapdLaKT) TTapoxT|, VTOAOYLOHOL TOL VEKPOU XMPOL), 1)
HOVOUETPIOT) TOV OL0OPAYOU, TO TTANBUGHOYp&PN o TOV
QVOTTVELOTIKOD, 1 NAEKTPOHLOYPAPIQ, 1) UTTIEPNXOTOHO-
ypaodia, ot Prodeikteg oo aipa, n aovikr Topoypadia Kat
1 Moty v TIK Topoypodia elvot pHepIKEG TEXVIKEG OL OTTOlEG
HItopovV va XprotporonBoly yla Ty eKTipnon g avo-
TvevoTIKNG Aettovpyiag (Doorduin et al. 2013). Qoto00,
OTNV LATPIKT KAL TV KTNVIATPIKT KAVIKE TTP&EN, 0 KaAv-
TepOg JelKTNG Yl TV CLOTIACTIKOTNTA TOL SLAPPAYHATOG
¢aivetat va etvat n pétpnorn tng dla-SlapparyaTikng Ttieong

Trans-diaphragmatic pressure in ICU

few human ICUs. This may be associated with
the limited knowledge on the effects of a critical
illness on respiratory muscles, the limited availa-
bility of tools to monitor the respiratory muscle
function and the concept that close monitoring
of respiratory muscles function in critically ill
patients is of no clinical importance (Doorduin
et al. 2013).

In the veterinary literature, there are studies
on animal models which show that the diaphragm
is extremely sensitive to shock in general and to
sepsis in particular (Aubier et al. 1981, Hussain et
al. 1985, Hussain et al. 1988), and diaphragmat-
ic fatigue has already been recognized in most
chronic respiratory problems in clinical practice
in dogs. However, there is no data about the eval-
uation of diaphragmatic dysfunction in critically
ill dogs in the ICU. Moreover, no clinical study
can be found in the literature on the assessment
of diaphragmatic contractility in critically ill dogs
in the ICU.

Early clinical detection of peripheral or res-
piratory muscle weakness is difficult. Patients
with peripheral muscle weakness exhibit this
weakness when they recover from the acute phase
of an illness. Symptoms of muscle paralysis can
be seen in such cases. The most widely used tool
to assess peripheral muscle strength in humans
is the Medical Research Council examination,
which tests the strength of three muscle groups
in each limb (Callahan & Supinski 2009). Tech-
niques to monitor the respiratory system during
hospitalization in the ICU have been developed
over the years. There are many available tools to
monitor the respiratory muscle function both in
humans and in animals. Clinically, respiratory
muscle weakness can be assumed when patients
are difficult to wean from mechanical ventilation.
Pressure-volume (detection of lung recruitment,
compliance and overdistention) and flow-vol-
ume (diagnosis of type of respiratory disease)
recordings, capnography (information about res-
piratory rate and rhythm, cardiac output, dead
space calculations), oesophageal manometry,
respiratory plethysmography, electromyography,
ultrasonography, circulatory biomarkers, com-
puted tomography (CT) and magnetic resonance
imaging (MRI) are some techniques that can be
used for the assessment of respiratory function
(Doorduin et al. 2013). However, in medical and
veterinary clinical practice, the best indicator
of diaphragmatic contractility seems to be the
measurement of trans-diaphragmatic pressure
(P4;) (Benditt 2005).
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(P4) (Benditt 2005).

H Py eivat n Stapopd avdpeso oTnv ev80-yaoTpLKn
Ttieon (Pgs) Kal TNV evdo-otcodarytkr) mtieon (Poe). Ot pe-
TP OELS TIpayHATOTIOOUVTAL (e KaBeTrpeg pe HtaAovt
110V Yepilouv e aépa, ot omoiot TOTToBeTOLVTAL GTO [ECO
Tpito Tov olooPpayou Kal aTo oTopayo (Watson et al. 2001,
Benditt 2005, Pavlidou et al. 2014).

Méxpt ofjpepa, n pérpnon g Py wg texvikn yia tnv
afloAGYN o1 TNG KOTIWOTG TOL SLApPAYHATOG EXeEL HENETT)-
Oel oe éva KOUPAOHEVO-TIAPAAUTO SIAPPAYHA, HECW TNG
NAEKTPIKNC SIEYEPTNG TWV GPEVIK@Y VEDP®V KAl XwpiG TNV
epappoymn TG HovovuPpoag tov Mueller. Q¢ avamvevoTikn
HLIKT KOTTIWOT 0pileTal N avIKAVOTNTO TWV oVATTVEVOTIKGOV
HUGV Vo oLVEXILOLY Va TTAPAYOLV LKAXVOTTOLNTLKT) TIEDT il
va Statnpotv tov KuyehSikd aeplopod Kat elval avTloTpé-
Yipn kata v avamavon (Hubmayr et al. 1990). TTapolo
TIOU 1) TEXVIKN TNG péTpnong tng Py €xel pehetnBei oe pu-
OloA0YIKOVG LYLEIG OKDAOVG UTTO YevIKY) avatoOnaia pe Tnv
epappoym tne poavovPpoag tov Mueller (Pavlidou et al. 2013,
Pavlidou et al. 2014), n Aettovpyia Tov dtappdyportog dev
éxel peletnBel oe OKOAOUG OE KPIOIUN KATAOTAOT O évat
{1 KOUpAGHEVO SL&Ppaypor oTNV KAWVLIKE TIPEEN.

[MaBoloyiKkég KATAOTATELG OTIWG 1) AVOTTVEVOTIKT HUIKT
advvapia kai/n n Sdppaypatikni KéTwon oxetiCovtat
KOAQOG He N puotoloyikr Py Zopdpova pe t BipAoypa-
¢lo, N péytotn tipn ™G Py (Pai max) AapPdveTat vmoyiy ylo
Vv ekTipnon g advvapiag Tov SlaPpaAYHATIKOD HUOG
(Hubmayr et al. 1990). [ta t0 A0Y0 auTO, N P max AXUPE-
VETAL KATA TN SIEpKELA TNG HEYLOTNG ELOTIVEVGTIKNG TTPO-
onaBelag, pe TV epappoyn Tng pavovPpoag tov Mueller,
OTIG TTEpLY paeTal o€ TiponyoLpeveg pekéteg (Pavlidou et
al. 2013, Pavlidou et al. 2014).

Ye okVAoLG o€ KpIOIUN KATAGTACT, TO AVATIVEVLOTL-
K6 ovoTtnua ovvhBwg emnpedletal (Hussain et al. 1985),
aANG LTTAPYEL ETTION G EANELYT) YVOONG KAt EPAPUOYTG TV
TEXVIK@V Yl TNV TTapakohovBnon tn¢ Aettovpyiag tov ava-
TIVELOTIKOU UGG 0T ME®. O 0Kk0o1m6¢ auTig TNG KAVIKAG
HEAETNG NTAV VO HEAETHOEL TNV EPOPHOYT) KAL T LETPN O
G Py oe okOAoug ot Kpioln Katdotaon otn ME®, wg
SelKTn TNG CLOTIACTIKOTN TG TOVL SlAPPEYHATOC.

YAkd kot MéBodol

H pelétn avtr) eykpiOnke and v Enttponn Aeoviolo-
yiag Tov AploTtoteeiov ITavemniotnpiov @ecoalovikng
(2016-050-0503-8401). O\ot ot (8LOKTHTEG TwV OKVUAWY
NTAV EVIHUEPWHEVOL YL TO TIPWOTOKOANO TNG HEAETNG KAl
Aappavotav vroyeypappévn ouykatadeon. Ta (oo armo-
KAelovtav amd ) peAétn dtav 1 guAAoyn Twv dedopévmv
frav adovatn (L. pn aroteecpatikny pétpnon tne Py).
AxoOpa €va KpLTHPLO AITOKAELTHOD HTAV 1] TTAXLOAPKia
(Bpemtikn) katdotaon mave and 4), n onoia Ppaiverar Ot
HELOVEL TN OLOTIKOTIKOTNTA TOL Stadpaypatog (Ora et
al. 2011).

e auTr) TNV KAWVIKE HENETT OLpHeTEXAV 27 18LOKTNTOL
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Py is the difference between the intra-gastric
pressure (P,,) and the intra-oesophageal pressure
(Poes). The measurements are made with air-filled
balloon catheters, which are placed in the mid-
third of the oesophagus and into the stomach
(Watson et al. 2001, Benditt 2005, Pavlidou et
al. 2014).

Up to today, the measurement of Py as a tech-
nique to evaluate the diaphragmatic fatigue has
been studied in a fatigued-paralyzed diaphragm
by means of electrical stimulation of the phrenic
nerves and without application of the Mueller’s
manoeuvre. As respiratory muscle fatigue is de-
fined any inability of the respiratory muscles to
continue to generate sufficient pressure to main-
tain alveolar ventilation and it is reversible in rest
(Hubmayr et al. 1990). Although the technique of
P, measurement has been investigated in normal
healthy dogs under general anaesthesia with the
application of Mueller’s manoeuvre (Pavlidou et
al. 2013, Pavlidou et al. 2014), the diaphragmatic
function has not been studied in critically ill dogs
in a non-fatigued diaphragm in a clinical setting.

Pathological conditions such as respiratory
muscle weakness and/or diaphragmatic fatigue
are well associated with abnormal Pg. Accord-
ing to the literature, the maximum Py; (Pyi may)
is taken into account for the assessment of the
diaphragmatic muscle weakness (Hubmayr et al.
1990). Therefore, Py may is obtained during the
maximal inspiratory effort with the application
of the Mueller’s manoeuvre, as it has been de-
scribed in previous studies (Pavlidou et al. 2013,
Pavlidou et al. 2014).

In critically ill dogs, the respiratory system is
usually affected (Hussain et al. 1985), but there is
also a lack of knowledge and application of tools
to monitor respiratory muscle function in the
ICU. The aim of this clinical study was to report
on the application and the measurement of Py
in critically ill dogs in the ICU as an indicator of
diaphragmatic contractility.

Materials and Methods

This study was approved by the Ethics Commit-
tee of the Aristotle University of Thessaloniki
(2016-050-0503-8401). All the dog owners were
informed in detail about the study protocol and a
signed written consent was obtained. The animals
were excluded from the study when the collection
of the data was impossible (e.g. ineffective meas-
urement of Py;). Another exclusion criterion was
obesity (nutritional status over 4), which has been



okvMoL, avatoOnaotoloyikng kararagng II-IV. Tia kéBe okvAo
KaToy padpovtav 1 nAKio, 1 GuAR, To GUAO, TO CWHATIKO
Bdpog Kat 1 KAWIKH di&yvwaon Tng vooov, Ti§ ipwTeg 24
WPEG HETA TNV TIPOOoKOpLoT) Toug 0T ME®. Katd tnv 1tpo-
OKOLON, YIvOTa emiong a€loAdynon Tng cuveidnong, 1ol
®oTe vor ekTIUNOel To TiparyHaTiko emtinedo GLVeidnong pLy
T Xopnynon avakynoiog 1} avatednoiag. Ot oxdAol ka-
TavépovTay oe évTe opadec: tepttovitida/evSo-KothiaKr
eméppoaon, evdo-Bwpakiki enéupact, avamvevoTiki vooog,
vevpoloyiKkn vooog kat veomhaaio. ITpaypatomotovvtay
S1e€od1iKr) KAVIKY e€ETAOT KAl KATAYPAPOVTAV TIHEG Yot
OUYKEKPLHEVEG AVATIVEVOTIKEG TIPAUETPOVG OXETIKA E
Vv aloAdynon NG avamvevoTIKAG Aettovpylag, emiong
Koté TNV Tpookduion Tov okvlov oty ME® (Hayes et al.
2010). H avédvon twv aepiwv Tou apTnplakod alpotog
¢81ve TAnpodopieg oxetika pe To pH, TN pepikn mieon
Tou ofvydvou (Pa0,), Tn pepikn Ttieon Tov Sto€eldiov Tov
avBpaxa (PaCO,) kat To Aoyo pepikrn) mieon ofuyovou/
KAGopa etomvedpevou ofuyovou (PaO,/FiO,). Emumhéov,
1 HETPNON TNG CLYKEVTPWOTG TOV YOAAKTIKOV OTO alplot
¢ deikTNG TNG coPapdTNTAG TNG KAWVIKNAG KATAOTAONG
YvTaY KaT& TNV TPOCKOULOT TOU {ov.

H pérpnon g Py ywotav pe tnv edpoppoyn tng po-
vouPpag tov Mueller, katd Tn Sidprela TV MPWOTWY 24
wpwv TN¢ diapovng Tou {wov oty ME®, kétw amnd To idlo
emninedo avaioOnoiag oe OMa Ta {Hax. Abo olcoPparytkol Ka-
Betrpeg pe prtaovi prjroug 90 cm, e 08nyove, (Esophageal
Balloon Catheter Set; CooperSurgical Company, CT, USA)
eloaydtav Sl EOOL TG OTOUATIKNAG KOIAOTNTAG, dTAV TO
eminedo NG XelpoLPYIKNG avatoOnoiog nrav emapkEg (€X-
Aelyn avToVOKAOOTIK@Y, ETTOPKNG HUIKT XAA&PwoT), ENAEWYN
avTidpaong oTo XelpoupYiko epediopd). XpnolpomolwvTog
Tot 0pOOT A OTHELR TIOV €XOVV TIPONYOLHEVWG TIEPLY pa el
(Waterman & Hashim 1991, Pavlidou et al. 2014), to pna-
AOVLTOU eVOC KaBETHpat ELOAYOTAV GTO GTOHOKO YL T1) [Lé-
TpNomn NG Py Katt To prtaddvi Tov Sevtepo Tomobetovvtay
OTO [ECO TPITO TOU OLGOPAYOUL Yot TNV HETPNOT TNG Poes.
H owotr) tomoBétnon twv kabetipwv enPefatovotay pe
NV Tapatiipnon Tewv BETIKOV Kol apvNTIKOV KUHATOHOP-
GOV TV THECEWV TNG Pyyg Katt Py, v TioTOLK O, 0TV 006VNY
vnoloyloth. Ot kaBetpeg acparifovtal otn Béon Toug
otabepomolwvTag Toug oToV evSoTpaxetakd Kabetrpa.
Otodnyoi adatpotvTay, ol kKabeTrpeg cUVSEOVTAY pe TOVG
peTaTporeig mieong Kat Ta ptahovia yepilovtav pe 0,5-1
ml aépa. OL nhekTpiKéG CUVOETELG OITO TOVG HETATPOTIEIG
TIPOCUPTWVTAY G€ GUOKELT TTapakoAovBnong mieong, e
Kat&Anho Aoytopuko (Pressure Monitoring system Buzzer-
II; Michael Roehrich, Austria) kat peté o€ vitohoytotr). Ot
pHeTatporeig tieong undevifovtav oty atpooatpikr) mieon
Tipty art6 kabe pétpnon. H tpormomotnpévn poavotfpa tou
Mueller epappolotav pe orkord va AndpOoy ot HEYIOTEG Py,
Pyt Kol Pyi. ZuyKexplpéva, o evSotpoaxelokds kabetripag
aIrocLVOEO TV aTTO TO AVaoONTIKG KUKAWHO KAL TO GKPO
TOU ATTOKAELOTAY AEPOCTEYWG e TOV AVTIXELPA, KATA T
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shown to decrease diaphragmatic contractility
(Ora et al. 2011).

Twenty-seven client-owned dogs, status ASA
II-1V, were enrolled in this clinical study. For each
dog, age, breed, sex, body weight and clinical
diagnosis of illness were recorded within the first
24 hours following ICU admission; mentation
score was assessed at admission in order to es-
timate the true baseline mental status before the
administration of any analgesia or anaesthesia.
The dogs were allocated to five groups: peri-
tonitis/intra-abdominal surgery, intra-thoracic
surgery, respiratory disease, neurologic disease
and neoplasia. A thorough clinical examination
was performed and values for certain respiratory
parameters regarding the evaluation of the res-
piratory function were obtained on admission of
the dog in the ICU (Hayes et al. 2010). Arterial
blood gases analysis gave information about the
pH, oxygen partial pressure (PaO,), carbon diox-
ide partial pressure (PaCO2) and the ratio oxy-
gen partial pressure/fraction of inspired oxygen
(PaO,/FiO,). Moreover, the blood concentration
of lactate as an index of the severity of a critical
case was measured on admission.

The Py was measured with the application
of the Mueller’s manoeuvre, during the first 24
hours of the animal hospitalisation in the ICU,
under the same plane of anaesthesia in all animals.
At a surgical anaesthetic level (lack of reflexes,
adequate muscle relaxation, lack of response to
surgical stimulation), two 90 cm long oesophageal
balloon catheters with guide wires (Esophageal
Balloon Catheter Set; CooperSurgical Company,
CT, USA) were introduced orally. Using the
landmarks that have been previously described
(Waterman & Hashim 1991, Pavlidou et al. 2014),
the balloon of the first catheter was introduced
into the stomach for the measurement of Py,
and the balloon of the second catheter was
positioned in the mid-third of the oesophagus for
the measurement of P,,.. The correct positioning
of the balloon catheters was confirmed by the
observation of positive and negative pressure
tracings of Py and P, respectively, on a
computer screen. The catheters were secured
in place by fixing them on the endotracheal tube.
The guide wires were removed, the catheters were
connected to the pressure transducers and the
balloons were inflated with 0.5-1 ml of air. The
electrical connections of the transducers were
attached to a pressure monitoring device with
the appropriate software (Pressure Monitoring
system Buzzer-1I; Michael Roehrich, Austria) and
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SLdpKeLor TG AVATTIVELOTIKAG TTAUAXG, HETA TO TENOG TNG
EKTIVONG, KAl aLTO avdyKale To {wo va avarvedoel e
KAELOTO aepaywyo (Tportorounpévn povovPpa tov Mueller)
(Pavlidou et al. 2014).

To avaioOntiké mpwtdKollo Sev Oa popovae va ei-
vau emakpLpog kaboplopévo yiar Oha Ta (oo, Kabwg auTd
Bpiokovtav oe StadopeTikég kKAWIKEG ouvOnKes. Etat, n
eMAOYT) TOU avaLoONTIKOU TIPWTOKOAAOL YIVOTAY HE €V
TPOTIO WOTE v €M pedlel 660 To SuvaTov AtyoTepo TN Py;
(Pavlidou et al. 2013). [t To Adyo avTd, 1 TpOAVALGONTIKA
aywyr) Siédpepe avapeoa oTa (O, VO 1) EYKATAOTACN KAl
n Swatrpnon g avalotnoiog Arav n idia yor dha ta {oa.
H eykatdotaon tng avalednoiog yvotav fe mpomopoin
(Propofol MCT/LCT, Fresenius, Fresenius Kabi, Greece)
evOoPpAeBing £wg amoTeAéopaTOC. ApXIKE XopnyolvTay
d060om 1-2 mg kg'1 kat akolovBovvrav, e&v xpetaldtay, armod
avfavopeveg §doelg Twv 0,5 mg kg, uéxptn Stacwinvwon
NG Tpaxeiog va nrav epiktr. H diatipnon g avaiodn-
olag ywotav pe wooprovpdvio (Isoflurane, Merial, Italy)
oe o€vydvo. Oha ta {wor avémveay avtdpata. H por) Tov
ppéoxov aepiov (100% ofvydvo) ftav 1,5 L min? péow
KUKALKOU avaloBnTikob KUKAOUATOG.

[ TV oTaTIoTIKH av&AvoT, Xpnotporolidnke n ova-
Avon g Stakdpavong ylo va a€loAoynoet omoladnnoTe
Slapopd avapesa oTIG LETPOVHEVES TIXPAHETPOUG, (e ELSIKO
Aoylopkd (IBM SPSS 24). To emineSo onpavTIKOTNTOG
opiotnke oe p=0,05.

Amoteléopata

1t pelétn ovpnepangOnkav 27 okvrot (17 apoevikoi,
10 BnAvkoi), nhikiag 1-15 (6,6+4) etmv (pH€omn Tiur tTumt-
K1) artdkAion), cwpatikoL Bapoug 3-40 kg (16,7+12,3). H
ELOAYWYT) TOV KAOETHpwV pe pHrtaovi tay advvarn oe 15
TIEPUTTAOTELG, eTTeldN 0 KaBeTrpag Sev pmopovoe va epdael
TOV KAT® 0l00PaYIKO GPIKTAPA. AéKa OKUAOL TIPAV WG
nipovépkwor de€pedetopdivn (Dexdomitor, Pfizer, Greece)
oe 5601 175 pg m? evSopuikwg (IM), povn 1) oe cuvSvacpod
pe pe@adovn (Synthadon, LeVet, The Netherlands) oe §6on
0,1 mg kg™ IM, 5 okVAot aketvhompopalivn (Acepromazine,
Alfasan, The Netherlands) 0,05 mg kg™ IM kat peBadovn
0,1 mg kg' IM, 8 okOhot pevtavoln (Fentanyl, Janssen-
Cilag, Greece) 1 pg kg kat pudalorapn (Dormipnol, Viofar,
Greece) 0,5 mg kg evdopAefing, kat TéAog 4 okdA ot Sev
mpav K@AoL TTpoVAPKWaT.

H péon tipnxrumikn amoxiion g Py ftav 11,2457
mmHg, TG oLYKEVTpWOT TV YOAAKTIKGOV 2,4+1,2 mmol
L*, g Pa0, 349+171,7 mmHg, tng PaCO, 49+14,4 mmHg
Kat tov Aoyou PaO,/FiO, 352,2+156,4 mmHg. H meptypa-
QIKT) GTATIOTIKT YLot OAEG TIG TTAPATIAV® TIAPAUETPOUG OTIG
TévTe SladpopeTikeG opddes paivovtat otov IMivaka 1.

Avapeoa 0TI TIEVTE OUAOEG LTI PXE OTATIOTIKWG OT)-
pavticr Stadpopd yua v PaO, (p=0,015) kat yia tov Adyo
PaO,/FiO, (p=0,002). AvtiBéTwg, Sev UTpyE OTATIOTIKWG
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then to a computer. The pressure transducers were
zeroed to the atmospheric pressure prior to each
measurement. In order to obtain the maximum
Poess Pyas and Py, a modified Mueller’s manoeuvre
was applied. In particular, the endotracheal tube
was disconnected from the anaesthetic circuit
and the distal end of the tube was tightly closed
with a thumb during the respiratory pause after
the end of expiration, and thus forcing the dog to
breath against the obstructed airway (modified
Mueller’s manoeuvre) (Pavlidou et al. 2014).

The anaesthetic protocol could not be abso-
lutely standardized for all animals as they were
suffering from different clinical conditions. Thus,
the anaesthetic protocol was selected in a way
to minimally affect the Py (Pavlidou et al. 2013).
For this reason, the preanesthetic medication
differed among the animals, whereas the induc-
tion and the maintenance of anaesthesia was the
same in all animals. Anaesthesia was induced
with propofol (Propofol MCT/LCT, Fresenius,
Fresenius Kabi, Greece) intravenously to effect.
An initial dose 1-2 mg kg1 was given followed,
if needed, by incremental doses of 0.5 mg kg™
until endotracheal intubation could be easily
performed. Anaesthesia was maintained with
isoflurane (Isoflurane, Merial, Italy) in oxygen. All
animals were breathing spontaneously. Fresh gas
(100% oxygen) flow was delivered at 1,5 L min
through a circle rebreathing system.

For the statistical analysis, analysis of vari-
ance was used to evaluate any difference of the
measured variables among the groups with a
computer software (IBM SPSS 24). The level of
significance was set at p=0.05.

Results

Twenty-seven dogs (17 males, 10 females) 1-15
(6.6%4) years (meantstandard deviation) old,
weighing 3-40 kg (16.7+12.3) were included in
the study. The insertion of the balloon catheter
was impossible in 15 cases, because the catheter
could not pass through the lower oesophage-
al sphincter. Ten dogs were premedicated with
dexmedetomidine (Dexdomitor, Pfizer, Greece)
at 175 ug m intramuscularly (IM) alone or in
combination with methadone (Synthadon, Le-
Vet, The Netherlands) at 0.1 mg kg IM, 5 dogs
with acepromazine (Acepromazine, Alfasan, The
Netherlands) at 0.05 mg kg IM and methadone
at 0.1 mg kg™ IM, 8 dogs with fentanyl (Fentanyl,
Janssen-Cilag, Greece) at 1 pg kg and mida-
zolam (Dormipnol, Viofar, Greece) at 0.5 mg
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MNivakag 1. H péon TIUA£TUMIKE amokAIon TG HEPIKAG TTieong Tou o§uyovou (Pa0,), TN HEPIKNG TTieang Tou Sloeldiou
Tou dvBpaka (PaCO,), Tou Adyou pePIKAC ieong Tou o&uydvou/KAdoua elomveduevou o§uyovou (Pa0,/Fi0,), Tng Sia-
Slappaypatikic mieon (Py) Kal TwV YOAAKTIKWY OTIG TIEVTE OUASEC OTIC OTToieC Ta {Wa KATAVEUNONKAV CUMPWVA UE TNV

artia tng mpookouiong otn MEO.

Mapdpetpog Oudda Méon tipn Tumkn andkAion
ToAaKTIKA meptrovitida/evoo-Kolakn eméupaon 24 14
evbo-Bwpakikr eméppaon 15 1,0
QVATTVEVOTIKO 2,7 14
VEUPONOYIKO 25 09
veomaoia 33 1,5
Pa0, TEPITOVITION/EVE0-KONOKY €MépBaon 405,3 1339
evO0-Bwpakikr eméppaon 186,6 154,8
QAVATVEVOTIKO 508,6 27,1
VEUPONOYIKO 408
veomaoia 2022 159,8
PaCO, neprovitida/evoo-koakr enéupaon 45 13,1
evdo-Bwpakikn emépBaon 60,3 34
QVAMVEUOTIKO 57,0 89
VEUPOAOYIKO 61,6
veomaoia 374 18,5
P meptrovitida/evoo-Kolakn eméupaon 9,2 36
evbo-Bwpakikr eméppaon 1,2 5,1
QVATIVEVOTIKO 14,4 6,6
VEUPOAOYIKO 129 73
veomaoia 76 52
Pa0,/FiO;, TEPITOVITION/EVE0-KONOKY €MépBaon 413,8 42,2
evO0-Bwpakikr eméppaon 186,6 154,9
QAVATVEVOTIKO 508,6 27,1
VEUPONOYIKO 408
veomaoia 2022 159,8

onpavtikn Stapopd yla t Py (p=0,368), 1 PaCO, (p=0,054)
KOL TN OLYKEVTPWONG TV YAAXKTIK®V (p=0,368), avdpeca
OTIG OUAESEG.

2uCrtnon

To kOplo eVpNHX AVTAG TNG HENETNG ElVAL OTLT) TEXVLKT Yot
™ pétpnon g Py pe ) xprion kabetrpov pe palove
HITopel eTTUXAOG Vo epappooTel oe okVAovg o1 ME®. To
AVOITVEVOTIKO GUGTNHA aTToTENE(TaL aTtd SO U€PN: TOUG
TIVEDHOVEG WG OPYAVO aVTAAAXYTIG KL TV AVATTVEVOTIKT
avtiia. To Sippaypa eival 0 KUPLOG AVATTVEVGTIKOG HUG
Kat oupPaAAel tepimov oto 60% TOL dYKOU AVATIVOT|C,
otov avBpwro oe OTia B€om. ITapdAo Tov AarpBavert pikpr)
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kg™ intravenously, and finally 4 dogs were not
premedicated at all.

Meanz+standard deviation of Py; was 11.2+5.7
mmHg, lactate 2.4+1.2 mmol L*, PaO, 349+171.7
mmHg, PaCO, 49+14.4 mmHg, and the ratio
PaO,/FiO, 352.2+156.4 mmHg. Descriptive sta-
tistics for all the above parameters in the five
different groups are shown in Table 1.

There was statistically significant difference
in the PaO, (p=0.015) and the ratio PaO,/FiO,
(p=0.002) among the five groups. In contrast,
there was no statistically significant difference
in the Py (p=0.368), the PaCO, (p=0.054) and
the lactate concentration (p=0.368) among the
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Table 1. The meantstandard deviation of oxygen partial pressure (Pa0,), carbon dioxide partial pressure (PaCO,), ratio
oxygen partial pressure/fraction of inspired oxygen (PaO,/FiO,), trans-diaphragmatic pressure (Py) and lactate in the five
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groups that the animals were allocated according to the cause of the admission in the ICU.

Variable Group N Mean Std. Deviation
Lactate peritonitis/intra-abdominal surgery 8 24 14
intra-thoracic surgery 5 1.5 1.0
respiratory 5 2.7 14
neurologic 6 25 09
neoplasia 3 33 1.5
Pa0, peritonitis/intra-abdominal surgery 7 4053 1339
intra-thoracic surgery 4 186.6 154.8
respiratory 4 508.6 27.1
neurologic 1 408
neoplasia 3 2022 159.8
PaCO, peritonitis/intra-abdominal surgery 7 415 13.1
intra-thoracic surgery 4 60.3 34
respiratory 4 57.0 89
neurologic 1 61.6
neoplasia 3 374 185
P peritonitis/intra-abdominal surgery 8 9.2 36
intra-thoracic surgery 5 11.2 5.1
respiratory 5 144 6.6
neurologic 6 129 73
neoplasia 3 76 52
PaO,/FiO; peritonitis/intra-abdominal surgery 7 4138 422
intra-thoracic surgery 4 186.6 154.9
respiratory 4 508.6 27.1
neurologic 1 408
neoplasia 3 2022 159.8
TPOGOYT), 1] PUCLOAOYIKT) AELTOVPYia TOL eival apKeTd oT)- groups.
HavTIKT Yo tov avatoOnotohdyo (Pavlidou et al. 2014). H
Suolettovpyia Tov ouviBwg avayvwpiletat, Kuping aTovg . .
avBpamoug, 6tav Sev elval PIKTOG 0 ATIOYAAAKTIOHOG ATTO Discussion

Tov avartvevotrpa. [ 1o Adyo avtd, n afloddynon g
Aettoupyiag Tov SlappayHaTOG Eivat Eva XPrOLHO HECO OTN
ME® yla TNV eKTiUNo™N TNG aVATTVEVOTIKNG VETTAPKELAG
oe enipapupévoug aobeveig.

Zoppova pe Tn Pproypadic, n KOpL aLTio TPOTKOL-
ongavBpanwy ot ME® eivat avamveuotika poPAfpara,
OTIWG Ot TINEVPLTIKEG GTUANOYEG Kat 1] SLaPpayaTOKNAN.
EnutAéov, n mietovotnTa tov TafoloyKov KataoTdoemy
EMNPEALOVV TNV AVATTVEVOTIKI AELTOUPYIX KL WG OLVETTELX
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The main finding of this study is that the technique
of P4 measurement with the use of balloon cathe-
ters can be successfully applied in dogs in the ICU.
The respiratory system consists of two parts: the
lungs as an exchanging organ and a ventilatory
pump. The diaphragm is the main respiratory
muscle and it accounts for about 60% of the tidal
volume in supine position in humans. Although it
has received little attention, its normal function is



autwv epdaviletal to cOvEpopo TG ofelag avarvevoTIKAG
duoxépetag (ARDS).'Etot, katd v ipookoon oty ME®
1) Katd T SiapKeta NG voonheiag prtopel va avartuyOel
dvolettovpyia Tou Siappaypatog (Berger et al. 2016).

Ztoug avBpwitoug, n) Aettovpyio Tov Stadppaypatog givat
évag Paotkog mapdyovtag o orolog ennpedlet dxt povo Tov
ATTOYOAOKTLGHO OITO TOV UNXAVIKO aeplopd 6Toug acbeveig
ot ME®, aA\é ko Tn Siaprela g voonAelag (Jaber et al.
2011). H enidpoaon piag foptag vooou oTn Aettovpyio Tov
QVATTVELOTIKOD HLOG elval yvwoTh g «aduvapia o1 MEO»
Kat TTpokoeiTal péow SladopeTikdv TTatdoPpualoNOYIKGOVY
pnxaviopov (Kress & Hall 2014). Avto 1o patvopevo eival
n KOpla attior TG BvnopdTNTaG KAt TG «HAKPOXPOVING»
voonpotntag oe acBeveig ot ME®, ad\d n) mparypatikn
ovxvotnTa dev eivat yvootn (Callahan & Supinski 2009).

Zopgova pe t BPAoypadio 0TV LaTpLKh TOL avBpw-
IOV, aLPXLKEG TiEPLY pardEC yla T «aduvapio ot ME®» oe
emPapupévoug aobeveic eixov avapepei amd Tov Osler
(1915) o vevpopvikr Suolettovpyio oe aaBeveig pe oy,
kot artd tov Olsen (1956) oe mepipepikr} vevpomabela oe
aocBeveic oe kKOpa. Apyotepa, 1 pvortdOela teptypddnke
oe aobBeveig pe aoBpa amd tovg McFarlane & Rosenthal
(1977), ko n mohvvevpomndBeta oe acBeveic ot ME® amo
Toug Bolton et al. (1984).

H ovotnuatikn pAeypovi, To pappoka, ol NAEKTPOAD-
TiKéG StaTaporyég Kal n akLvnaoio EXouv Teply padel wg autieg
naBoyévelag TnG «aduvapiog ot ME®» (Jolley et al. 2016).
H advvapia Twv puev Tov aKpwv Kot TOL GVAITVELGTIKOD
elval T IO oLV KALVIKA EVPHHATA ALTOV TOL CLVEPO-
pov. H avamvevoTtikr puikn aduvapio mopatnpeital wg
HelwpeVn SUVAHN TOL SladPAYHATOC, Kol KATH GUVETTELX
avarrtvooetat ARDS (Hermans et al. 2010).

Avo potifa Suohettovpyiag Tou SLAPPAYHATOG EXOUV
nieptypadel oe emPapvpévoug aobeveic. Apxikd, To Ot-
aPppaypa, OTwg OAot ol GANOL ypappwTol (vEg, ummopel
V& eUITAKel O€ [La YEVIKEVHEVT) OPYAVIKI] OVETIAPKELX
TI0L OXeTileTal e TO GOK Kal Topatnpeital o€ ToANolg
acBeveic ot ME®. Zbpdwva pe Tov Sebtepo pnxaviopod,
n Stxppaypatiky Suokettovpyio propel va epdavioTel
Katé TN Staprela NG vooneiag ot ME®, wg ouvénela
NG VELPOUVIKNC SLATAPAXTIG 1] TOU ETILUNKVHEVOU HNXOVL-
KoV aeptopod (Demoule et al. 2013, Demoule et al. 2016).

H avamnveuotikr) umootrpi€n mapapével lio arapaitnm
Kal owoTikn Beparmeio yia acBeveic ot ME® pe ofeia
AVOTTVEVOTIKY avemdapKela. ZOpdwva pe Toug Esteban et
al. (2000), To 40% TV emPapvpévey acbevev otn MEO
vrootnpifovrat pe pnyovikd aeplopod yio Sikpeon didpketa
5-7 nuépeg Kot 1o 30% vtV £X0LV TTPOPARHATA ATTOYA-
AakTiopoU artd Tov avarnvevotrpa (Esteban et al. 1995). H
OVOUTVEVOTIKT) HUIKH aduvaplio ) omoia TTpokaeital amoé
TO UNXAVIKO aeplopd paivetal va amoTelel OLOLAOTIKA
QVATTIVELOTIKT KOTIwoT). H mpokadolpevn and tov ava-
nivevotrpa Stappaypatiki SuoAettovpyia (VIDD) opiletat
G 1) ATTOAEL TNG IKAVOTN TG TTAPAywY NG OLXPpayHATIKAG

Trans-diaphragmatic pressure in ICU

of great importance for the anaesthetist (Pavlidou
etal. 2014). Its dysfunction is usually recognized,
especially in humans, when it is not possible to
wean from the mechanical ventilation. There-
fore, the evaluation of diaphragmatic function
is a useful tool in the ICU to assess respiratory
failure in critically ill patients.

According to the literature, the main cause
for admission in the ICU is respiratory prob-
lems, such as pleural effusions and diaphragmatic
hernia in humans. Moreover, the majority of
pathological conditions influence the respiratory
function, and acute respiratory distress syndrome
(ARDS) arises as a consequence of severe diseases.
Thus, diaphragmatic dysfunction may develop
upon admission in the ICU or during the hos-
pitalization (Berger et al. 2016).

In humans, diaphragmatic function is a major
determinant that affects not only weaning from
the mechanical ventilation in the ICU patients,
but also the duration of hospitalization (Jaber et
al. 2011). The effect of critical illness on respira-
tory muscle function is known as “ICU-acquired
weakness” and it is induced via many different
pathophysiological mechanisms (Kress & Hall
2014). This phenomenon is a major cause of mor-
tality and “long-term” morbidity in ICU-patients,
but its true prevalence is not known (Callahan
& Supinski 2009).

According to the literature in human medi-
cine, early descriptions of “ICU-acquired weak-
ness” in critically ill patients had been reported
by Osler (1915) on neuromuscular dysfunction
in patients with sepsis and by Olsen (1956) on
peripheral neuropathy in patients in coma. Later,
myopathy was described in patients with status
asthmaticus by McFarlane & Rosenthal (1977),
and polyneuropathy in patients in the ICU by
Bolton et al. (1984).

Systemic inflammation, drugs, electrolyte dis-
turbances and immobility have been described as
causes of the pathogenesis of the “ICU-acquired
weakness” (Jolley et al. 2016). Limb and respira-
tory muscle weakness are the most common
clinical findings in this syndrome. Respiratory
muscle weakness is observed as decreased di-
aphragmatic strength, and consequently ARDS
develops (Hermans et al. 2010).

Two patterns of diaphragmatic dysfunction
have been described in critically ill patients. First-
ly, the diaphragm, as all the other striated muscles,
can be involved in the shock-related generalized
organ failure and it is observed in many patients
in the ICU. According to the second mechanism,
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Suvapng, Aoy Tou pnxavikol aeplopov (Berger et al. 2016).
Avt 1 pelworn oTny IKavoTN TG Taparywyng dvvaung Sev
oxetileTal e aAay£C GTOV GYKO QVAITVOT|G, 0TNV evEoKOL-
Aok ev80TIKOTNTA 1) 0TN AetTovpYia TOL PPEVIKOD VEDPOU.
Avtibétwg, autr) utodniovel tpwtoyevr) Suoettovpyia Tov
Slappdrypatog, 1) omoio oxeTiletoat e aANAYEC GE KUTTAPLKO
emntinedo. Emimpdabeta, n Suohettovpyia Tov Stadparypartog
pitopel va tpokAnBei Sevtepoyevig armd dAAeg attieg OTwg
elvat n oNYn, N CLOTNUATIKY) XOPNYNOT) KOPTIKOOTEPOEL-
dwv Kat vevpouvikov arokAelotwv (Ochala et al. 2011),
1 TTOAVOPYQVIKT) OVETIApKELA Kott 1) uTtepKaTtvia (0€éwan).

ZOppwva He Ta TTapaITdve, GpatveTal armapaitnto va
afloloyelTal 1 avaTveLGTIKY AELTOLPYIX OTOVG GKOAOVG
oe kpiowun kataotaor. [l autod, o KOPLOG OKOTIOG AVTHG
NG KAWVIKNG HeAETNG fTay 1) Slepebivnon TG ammoTeAeopa-
TIKOTNTAG TNG HETPRonG TNG Py otn ME®.

Z1nv mapovoa KAVIKT) HENETN, 1) TTpovapKwaT) Oev Ba
Hitopotoe va eivat idLa ylor GAOUG TOUG PapemS TAOXOVTES
aoBevelg, e€attiag TG SLAPOPETIKNG KAWVIKHG TOUG KATH-
otaong. Avtdg eival vag TePLOPLopOG TNG HEAETNG, KB WG
Ta SlapopeTIKA P&ppaKa TNG TpoavaloOnTIKAG aywyrg,
fowg eixav mOIKIAN eniSpacn 0T CLOTIACTIKOTATA TOV
Stappaypatos. QoT600, TO TPWTOKOANO YA TNV eyKo-
TaoTaon kat T datipnon g avatednoiog nrav to ido
yior OAa T {00t ZOUPOVA [E it TTPONYOVUHEVT HENETT), 1)
GeVTOVOAN Kal 1) TTPOTTOPOAN PpaiveTal OTL HELOVOLV TN
OULOTIACTIKOTNTA TOL StadpdypHatog, KaBDGS oL TiEG TG Py;
nrav 12,0+5,9 mmHg kat 12,2+3,2 mmHg avtiotola, oe
oxéon e to .woprovpavio (14,9+4,7 mmHg), oe okOAOUG
urtd avatoOnoia (Pavlidou et al. 2013). Qot1600, N TIHH TNG
Py oty mapovoa pekétn Hrav xapnAotepn amnd Tig ma-
POTTAV® TLHEG AVAPOPEG Kol U TS HITopel va LTTOONAWVeL
KATOGTOAN TNG GLOTIXGTIKOTNTOG TOL dlaPpAYHATOG O€
emPapupévoug okvAovg ot ME®.

O Noyog PaO,/FiO, xpnotpomnoteitat wg deiktng dvo
OTHOVTIKGOV GUVOPOU®Y TOL AVATTVELOTIKOV pe YNAT Vo-
onpotnTa Kot OvnopotnTo: Ty ofeia PA&RN Tou TTVeL OV
(ALI) ot o aOvOpopo o€eiag avarmmvevaTIKhG SLOXEPELAS
(ARDS) (Rubenfeld et al. 2005, Matthay et al. 2012). Mix
péon T Tov PaO,/FiO, pikpotepn arrd 300 mmHg vrro-
dnhaver ALT kat pikpotepn a6 200 mmHg vrodnhwvel
ARDS, kat otouvg avBpamoug kat ota {wa (Calabro et al.
2013). Xe auT} TNV KAVIKY HEAETN, 1) HECT) TIUAETLITIKN
artokALon Touv Aoyou PaO,/FiO, frav pkpotepn amd 300
mmHg pévo otnv opada tng veormhaoiog KatL avTtod LITOdN-
Awvel Ty apoucia Tov cuvdpdpov ALI oe avtd Tar {oa.

H pétpnon ¢ ouyKEVTPOONG TwV YOAXKTIKGY OTO Ol
Bewpeital oTLElVAL EVar XpT)OLHO EPYOAEID OTNV LATPLKT) KOl
KTNVIATPIKN KAVIKY TTpAgn Kabwg 1 utepyodakTiKatpLio
Kot 1 YoAaKTIKT) 0&€won epdavilovtal cuxvd oTny KTn-
viatpikn oe acBeveic ot ME® (00K, XapnAr kapdtokn
mapoxn, ofela NIATIKY avemdpKela, oy, veomhaoia,
niepirovitida, dSnAntnpioon Kot GpappakevTIKn aywyr). Ot
TIHEG aVaPOPEG YIOL TT CUYKEVTPWOT) TV YXAAKTIKGOV GTOUG
oKUAOUG O€ avartavon eivat kK&to amd 2,0 mmol L péxpt
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diaphragmatic dysfunction can occur during the
hospitalization in the ICU, as a consequence of
neuromuscular disorder or prolonged mechan-
ical ventilation (Demoule et al. 2013, Demoule
et al. 2016).

Ventilatory support remains an essential and
life-saving therapy for patients in the ICU with
acute respiratory failure. According to Esteban
et al. (2000), 40% of critically ill patients in the
ICU are mechanically ventilated for a median
duration of 5-7 days and 30% of those have prob-
lems weaning from the ventilator (Esteban et al.
1995). Respiratory muscle weakness which is
caused by mechanical ventilation seems to be a
state of respiratory fatigue. Ventilator-induced
diaphragmatic dysfunction (VIDD) is defined as
aloss of diaphragmatic force-generating capacity
because of mechanical ventilation (Berger et al.
2016). This decrease in force-generating capacity
is not related to changes in lung volume, abdom-
inal compliance or phrenic nerve function. In
contrast, it suggests a primary diaphragm muscle
dysfunction which is associated with cell changes.
Additionally, diaphragmatic dysfunction may be
caused secondary to other causes such as sepsis,
administration of systemic corticosteroids and
neuromuscular blocking agents (Ochala et al.
2011), multiple organ failure and hypercapnia
(acidosis).

According to the above, it would seem es-
sential to evaluate the respiratory function in
critically ill dogs. Therefore, investigation of the
feasibility of Py measurement in the ICU was the
main aim of this clinical study.

In the present clinical study, the premedica-
tion could not be standardized in all the critically
ill patients, because of their different clinical sta-
tus. This is a limitation of the study, as the different
types of preanesthetic medications used may have
variably affected the diaphragmatic contractility.
However, the protocol for the induction and the
maintenance of anaesthesia was the same in all
animals. According to a previous study, fenta-
nyl and propofol seem to reduce diaphragmatic
contractility, as Py values were 12.0+5.9 mmHg
and 12.2+3.2 mmHg respectively, in comparison
with isoflurane (14.9+4.7 mmHg) in dogs under
anaesthesia (Pavlidou et al. 2013). However, the
value of Py in the present study was lower than
the above reference values and this may imply
depression of diaphragmatic contractility in crit-
ically ill dogs in the ICU.

The PaO,/FiO, ratio is used as an index of
two important respiratory syndromes with high



3,5 mmol L. Zop¢pwva pe peréteg 6Toug avBpwmoug, pia
HOVO HETPNON TNG CLYKEVTPWONG TWV YOAXKTIKGOV OXETI-
Cetat pe TNV POy VWA TNG eMPiwong. ZTnv KTNVIXTPLKD,
paiveTal va LTTEPXEL OXEOT) AVAUECH 0TI OLYKEVTPWOT)
TV YOAXKTIKGOV KAL TNV €KPaon T TEPLOTATIKOD GTOVG
okOAovg (Bernardin 1996, de Papp et al. 1999). Xt dikn
HOG HEAETN, ) CUYKEVTPWOT) TWV YOAXKTIK®V NTay 2,4+1,2
mmol L™ xwpic oTatioTiked¢ onpavTikn Stadopd avipeoa
oTIG opddeg (p=0,368).

2TOUG TIEPLOPLOUOVE TG CUYKEKPLUEVTG LENETNG TTEPL-
Aappdavovtal 6ot ekeivol oL TapdyovTeg oL oToiot ernpe-
dlovv tn pétpnon tng Pdi. ITpdyto amd dha, n) pétpnon g
Py pe kaBeTripeg pe PTadovi elvat epIkTr HOVo LTI YeVIKT
avaloBnoia 6Toug GKOAOUG KAl 1) eloarywyT) TOL KaBeTrpa
He PITaAOVL ATV adOVATH 08 KATIOLEG TTEPUTTWOELS OTIWG
éxel avapepBel ota amotedéoparta. Etot, 8e pmopel va
epappootel o€ 6AovG TovG oKkVAOLG 0T ME® Kkat ot
HeAETN pog 1 péTpnon NG Py Sev frav epappooiun oe
OAEG TIG TIEPLITTWOELG.

ZUUTTEPACHX

Zvvoyilovtag, n TeXVIKN TNG HETPNoNG TG Py pe T xprion
KABETHPWV e UTTAAOVL UITOPEL ETUTUXMOG VO EPAPHOOTEL OE
okVlovg o1 ME®. EmimAéov, n) pétpnon tng Py propei va
yivet éva xpriolpo epyaleio yia v alohdynon g Aet-
ToUPYinG € EMPAPLEVOUS TKUAOUG KATA TNV TIPOOKOULOT
Ka/n Katé 1 StdpKela TG voonheiag Tovg ot ME®.
T0YKPOUOT) CUHPEPOVTI®V

Ot ovyypadeic Snhmvouy ot Sev vtdpyel GVYKpoLON
OUHPEPOVTWV.

To ¢pyo ovyxpnpatodoteitat and tnv EAN&Sa kot tnv
Evpomnaixr Evwon (Evpwnaiké Kowvwvikd Tapeio) péow
tov Emixelpnotaxot Ipoypdppatog «Avamtuén AvBpw-
niivou Avvaptko, ExmaiSevon kat A Biov Mabnon»,
oto mhaioto tng Ipaéng «Evioxvon Metadidaktdpwv
epeuvnTOV/epevvnTplmv» (MIS-5001552), mouv vlomotel
10 I8pupa Kpatikaov Yrotpogiav (IKY).

Trans-diaphragmatic pressure in ICU

morbidity and mortality: acute lung injury (ALI)
and acute respiratory distress syndrome (ARDS)
(Rubenfeld et al. 2005, Matthay et al. 2012). A
mean value of PaO,/FiO, less than 300 mmHg
indicates ALI and less than 200 mmHg ARDS,
both in humans and in animals (Calabro et al.
2013). In this clinical study, the meantstandard
deviation of PaO,/FiO, ratio was less than 300
mmHg only in the group of neoplasia and this is
indicative of the occurrence of the ALI syndrome
in these animals.

Measurement of lactate blood concentration
is considered to be a useful tool in human and
veterinary clinical practice as hyperlactatemia and
lactic acidosis occur frequently in veterinary ICU
patients (shock, low cardiac output, acute liver
failure, sepsis, neoplasia, peritonitis, poisoning
and drug therapy). The reference values for the
lactate concentration in dogs at rest are low than
2.0 mmol L™ to 3.5 mmol L. According to stud-
ies in humans, a single measurement of lactate
concentration is associated with the prognosis of
survival. In veterinary medicine, there seems to
be a relationship between lactate concentration
and outcome in dogs (Bernardin 1996, de Papp et
al. 1999). In our study, the lactate concentration
was 2.4+1.2 mmol L* without any statistically
significant difference among the groups (p=0.368).

Limitations of the present study include all
those factors that affect the Py; measurement. First
of all, the Py measurement with balloon catheters
is feasible only under general anaesthesia in dogs
and the insertion of the balloon catheter was im-
possible in some cases as it has been referred in
the results. So, it cannot be applied to all animals
in the ICU and in our study, the measurement
of P was not applicable in all cases.

Conclusion

In summary, the technique of Py; measurement
with utilization of balloon catheters can be suc-
cessfully applied in dogs in the ICU. Furthermore,
P4 measurement can be a useful tool for the as-
sessment of diaphragmatic function in critical-
ly ill dogs at the admission and/or during their
hospitalization in the ICU.

Conflict of interest
The authors declare no conflicts of interest.

This research is co-financed by Greece and the
European Union (European Social Fund- ESF)
through the Operational Programme «Human
Resources Development, Education and Lifelong

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

203



204

H Sia-6la@payuatikn migon ot MEO

Emiyeipnoiaké Mpéypappa
AvarTugn AvBpwitivou Auvapikou,
ExmraiSeuon kol Aid Biou Mdaenon

Evpwnaikr Evwan

Euiiwrioeg Konunaeo Tagi o

Eupwnaikn Evwon

European Secial Fund

Operational Programme
Human Resources Development,
Education and Lifelong Learning

Co-financed by Greece and the European Union

Learning» in the context of the project “Rein-
forcement of Postdoctoral Researchers” (MIS-
5001552), implemented by the State Scholarships
Foundation (IKY).

= ELlA
=m 2014-2020

Me ) cuyxpnuarosdnon g EM@Sas e g Eupunaikr; Evwong

= ELNA
=m204-2020

BipAoypagio / References

.

Aubier M, Tippenbach T, Roussos C (1981) Respiratory muscle
fatigue during cardiogenic shock. ] Appl Physiol.

Benditt JO (2005) Esophageal and gastric pressure measurements.
Respir Care 50, 68-75.

Berger D, Bloechlinger S, von Haehling S et al. (2016) Dysfunction
of respiratory muscles in critically ill patients on the intensive care
unit. ] Cachexia Sarcopenia Muscle 7, 403-412.

Bernardin G (1996) Blood pressure and arterial lactate level are early
indicators of short-term survival in human septic shock. Intensive
Care Med 22, 17-25.

Bolton CE, Gilbert JJ, Hahn AF et al. (1984) Polyneuropathy in
critically ill patients. ] Neurol Neurosurg Psychiatry 47, 1223-1231.

Calabro JM, Prittie JE, Palma DAD (2013) Preliminary evaluation of
the utility of comparing SpO2/FiO2and PaO2/FiO2 ratios in dogs. |
Vet Emerg Crit Care 23, 280-285.

Callahan LA, Supinski GS (2009) Sepsis-induced myopathy. Crit
Care Med 37, $354-S367.

Canet J, Gallart L (2013) Predicting postoperative pulmonary
complications in the general population. Curr Opin Anaesthesiol 26,
107-115.

Demoule A, Jung B, Prodanovic H et al. (2013) Diaphragm
dysfunction on admission to the intensive care unit: Prevalence, risk
factors, and prognostic impact - A prospective study. Am ] Respir
Crit Care Med 188, 213-219.

Demoule A, Molinari N, Jung B et al. (2016) Patterns of diaphragm
function in critically ill patients receiving prolonged mechanical

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

ventilation: a prospective longitudinal study. Ann Intensive Care 6,
75.

Doorduin ], Van Hees HWH, Van Der Hoeven ]G et al. (2013)
Monitoring of the respiratory muscles in the critically Ill. Am |
Respir Crit Care Med 187, 20-27.

Esteban A, Anzueto A, Alia I et al. (2000) How is mechanical
ventilation employed in the intensive care unit? An international
utilization review. Am ] Respir Crit Care Med 161, 1450-1458.

Esteban A, Frutos F, Tobin MJ et al. (1995) A Comparison of Four
Methods of Weaning Patients from Mechanical Ventilation. N Engl
] Med 332, 345-350.

Hayes G, Mathews K, Kruth $ et al. (2010) Illness severity scores
in veterinary medicine: What can we learn? ] Vet Intern Med 24,
457-466.

Hermans G, Agten A, Testelmans D et al. (2010) Increased
duration of mechanical ventilation is associated with decreased
diaphragmatic force: A prospective observational study. Crit Care
14, R127.

Heunks LMA, Doorduin ], Van Der Hoeven ]G (2015) Monitoring
and preventing diaphragm injury. Curr Opin Crit Care 21, 34-41.

Hubmayr RD, Sprung J, Nelson S (1990) Determinants of
transdiaphragmatic pressure in dogs. ] Appl Physiol 69, 2050-2056.

Hubmayr RD, Sprung J, Nelson SB (1990) Effect of lung volume and
respiratory impedance on transdiaphragmatic pressure and muscle
tension in dogs. CHEST ] 97, 69S.

Hussain SN, Roussos C, Magder S (1988) Autoregulation of
diaphragmatic blood flow in dogs. ] Appl Physiol 64, 329-336.



Hussain SN, Simkus G, Roussos C (1985) Respiratory muscle
fatigue: a cause of ventilatory failure in septic shock. ] Appl Physiol
58, 2033-2040.

Jaber S, Petrof B, Jung B et al. (2011) Rapidly progressive
diaphragmatic weakness and injury during mechanical ventilation in
humans. Am ] Respir Crit Care Med 183, 364-371.

Jolley SE, Bunnell AE, Hough CL (2016) ICU-Acquired Weakness.
Chest 150, 1129-1140.

Kress JP, Hall JB (2014) ICU-Acquired Weakness and Recovery from
Critical Illness. N Engl ] Med 30, 1626-1635.

Laghi F, Cattapan SE, Jubran A et al. (2003) Is weaning failure
caused by low-frequency fatigue of the diaphragm? Am ] Respir Crit
Care Med 167, 120-127.

Matthay MA, Ware LB, Zimmerman GA (2012) The acute
respiratory distress syndrome. ] Clin Invest 122, 2731-2740.

McFarlane I, Rosenthal F (1977) Severe myopathy after status
asthmaticus. Lancet 2, 615.

Ochala J, Renaud G, Diez ML et al. (2011) Diaphragm muscle
weakness in an experimental porcine intensive care unit model.
PLoS One 6, €20558.

Olsen CW (1956) Lesions of peripheral nerves developing during
coma. ] Am Med Assoc 160, 39-41.

Ora J, Laveneziana P, Wadell K et al. (2011) Effect of obesity on
respiratory mechanics during rest and exercise in COPD. ] Appl
Physiol 111, 10-19.

Osler W (1915) The principles and practice of medicine, designed
for the use of practitioners and students of medicine D. Appleton,
ed. ] Nerv Ment Dis 21, 384.

de Papp E, Drobatz KJ, Hughes D (1999) Plasma lactate
concentration as a predictor of gastric necrosis and survival among
dogs with gastric dilatation-volvulus: 102 cases (1995-1998). ] Am
Vet Med Assoc 15, 49-52.

Trans-diaphragmatic pressure in ICU

Pavlidou K, Savvas I, Moens Y et al. (2014) A minimally invasive
method for clinical trans-diaphragmatic pressure measurement in
anaesthetized dogs. Vet Anaesth Analg 41, 278-283.

Pavlidou K, Savvas I, Moens YPS et al. (2013) The Effect of Four
Anaesthetic Protocols for Maintenance of Anaesthesia on Trans-
Diaphragmatic Pressure in Dogs. PLoS One 8, €75341.

Rubenfeld GD, Caldwell E, Peabody E et al. (2005) Incidence and
Outcomes of Acute Lung Injury. N Engl ] Med 353, 1685-1693.

Waterman AE, Hashim MA (1991) Measurement of the length
and position of the lower oesophageal sphincter by correlation of
external measurements and radiographic estimations in dogs. Vet
Rec 129, 261-264

Watson AC, Hughes PD, Harris ML et al. (2001) Measurement

of twitch transdiaphragmatic, esophageal, and endotracheal tube
pressure with bilateral anterolateral magnetic phrenic nerve
stimulation in patients in the intensive care unit. Crit Care Med 29,
1325-1331

YnevOvvn aAAnloypadiag:

Koptaxn ITaviSov
kellypav@gmail.com

Corresponding author:

Kiriaki Pavlidou
kellypav@gmail.com

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

205



206

latpikn Zowwv Zuvtpoolag 8;2:206-217, 2019

ENATAQEPOY2A NEPINTQZH — ATIOAOTHMENH

Ivodonmuwdng mepikapditida oe kA0 PpuAng Brittany

spaniel
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CASE REPORT - PEER REVIEWED

Fibrinopurulent pericarditis in a Brittany spaniel dog
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I[TepiAnyn

ZK0No¢ 6 eT@V, ONAuKoG aképatog, GpuANG Brittany spaniel
nipookopiotnke e€attiag avopeing kat Anbdpyouv yla
TiepatTEPw Stepevnon Kat BepaITeVTIKY] AVTIHETWITLON.
To axtwvoypadrpata Tov Bwpaka amokGALYay Evtova
oPALPIKO OXAHA TNG KapSIaKNG OKLEG, EDPNHA CLHPATO
pe mepkapdiaxr) culhoyr). To vrepnyoxapdioypddnua
Katédel€e maxuvon Tou Teptkapdiov Kat peydAo 6yKo
TEPIKAPSIAKNAG GUANOYTIG, TIOU €lXE WG GUVETIELX TOV
Kapdakd emmopatiopd. H kuttapoloyikr e€étaon
Selypatog Tov vYpODL TNG TEPIKAPSIAKNG TUANOYNG
10V A1jPpOnKe e mepikapSlokévinon nrav cupPatr pe
oudetepodhikry pAeypovr. H kahiépyeta Tov Selyportog
ATav apvntikn yx Baktripla. AkolovBnoe vpolikr
TiepKApSIEKTON LTTO YeVIKY avatoBnoia pe .coprovpdvio.
H wotonaBoloyiwkr e€étaon tov mepikapdiov mov
e€atpéBnke xelpoupyka Nrav cupPatr pe wdomuwdn
neptkapditida. To akpiPég aitio NG meptkapSIaK
oULANOYTNG Trapapével apoadLoptoto. Ao €t petd T
XELPOLPYLKN ETTEUPAOT) 0 GKUAOG elxe KO KAVIKT EIKOVA
Kat Sev epdpavile ouprtopata. [pdrettal yuo o povadikd
HEXPL TOpa TIEPLOTATIKS Vwdoruadoug meptkapditidag
0€ GKOAO UIKPOOWUNG GLANG He AYVWOTN ALTIONOYI, TTOU
OVTIHETWITIOTNKE ETMITUXWG e TIEPLKAPOIEKTOMT.

MeSH keywords:
dog, pericardial eftfusion, pericardiectomy, pericarditis
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Abstract

A 6-year-old, sexually intact female Brittany spaniel
dog was admitted for further investigation and
treatment of anorexia and lethargy. Thoracic ra-
diographs revealed a markedly globoid cardiac
silhouette, compatible with pericardial effusion.
Echocardiographic examination demonstrated a
thickened pericardium and a large volume of eftu-
sion leading to cardiac tamponade. Cytology of the
pericardial effusion obtained by pericardiocentesis
was compatible with neutrophilic inflammation.
Inoculation of the obtained fluid was negative. A
subtotal pericardiectomy was performed under iso-
flurane anaesthesia. Histopathology of the excised
pericardium was compatible with fibrinopurulent
pericarditis. The exact cause of pericardial effusion
could not be determined. Two years after surgery
the dog was in good clinical condition and free of
clinical signs. This is a unique case of fibrinopu-
rulent pericarditis in a small breed dog with an
unknown aetiology, that was successfully treated
with pericardiectomy.



Eloayoyn

Qg mepicapdiakn cuAloyn opiletat ) ektevrg 1) abolo-
ytKr) cLANOYT LYpoU oTov Teptkapdiakd xopo (Monnet
2018). H mepikapdiaxr) cuhloyr 6to okOAo ouviBwg eival
1Stomafng 1} TPOKOTTEL ATTIO TPAVHATIOHS, VEOTTAKGUATA
Kat AydTepo ouxXVE TIpoépXeTal aTtd ONITTIKN 1) LUKNTIOKT
niepcapditida 1) cvppopnTikr kapdiakr avendpketo (Berg
& Wigfield 1984, Aronson & Gregory 1995, Johnson 2004,
Heinritz et al. 2005, Shaw & Rush 2007). H mepikapdioxn
ovA\oyn prtopel va 081y oet oe ENATTWOM TNG SO TOALKNG
TIA PWONG TV KOOV Kot OTAV TIPOKELTAL YLOL [LeYAAT TTO-
0OTNTA LYPOL GTN GUANOYT 1) OTAV LTS CLEOWPEVTNKE OF
HIKPO XpOVIKO SLACTN A, £XEL WG ATIOTEAEOUA TOV KAPSLOKO
EMMWUATIONO, 0 0T10i0G £1tiong Ba odnyrjoel oe peiwon
NG KapSLaKiG TAPOXNG, O€ TTPOOJEVTIKA EMIOEVOUIEVT
HELWHEVT aVTOXT) KOTE TNV &AOKNOT 1)/KAL O€ AVATTVEVOTIKT)
Svoxépeta (Shaw & Rush 2007). H onmricr mepikapSia
oULANOYT Kot avTioToLKn oNITTIKY TreptkapSiTida mpoKvTEL
aTto T1) GLOCWPELOT) EELGPHOUATOG GTOV TTEPIKAPSIAKO GAKO
Kat eivat omédvio aitio mepikapdiaxng ovhloyn¢ (Fisher &
Thompson 1971, Chastain et al. 1974, Price 1986, Fuentes
et al. 1991). Ot anewkovioTikég e€etdoelg mepAapBavouy
aKTvoypadripata Kot viepnxoKkapdloypadnpa, Kabwg
KOl KUTTAPONOYIKT e€ETOGT TOL LYPOD TNG TTEPLKAPOLOL-
K1 oLANOYTG, o€ cLVOLAOHS pe KaANLEpyetor Kal SOKLT
evatoOnoiog ota avtiPloTikd, e€etdoelg ov BewpovvTal
aflémoTeg yla T SIayvwaor) TG NIk epkapOLloKnig
ouMoyn¢ (Fuentes et al. 1991, Berg & Wingfield 1984).
Ztnv nepintwon g onnrtikng mepkapditidag amatrov-
vtat epikapSiekTopn Kot Bepareia pe avTIPLOTIKA Yot
TNV AVTIHETOTILON TV cUUTTHATwV (Fuentes et al. 1991,
Aronson & Gregory 1995). H ioctontaBoloyikr e€étaom Tov
TePLKOPSLAKOD GAKOUL KATOTILY XELPOUPYLKNG e€aipeat|G TOV
elvat Bepediodng yia Tnv emiPePaiwon g Stédyvwong Kal
TOV ATTOKAELOHO GAAwV atTiov (Johnson et al. 2003, Wagner
et al. 2006). Alya meplotatikd muw@dovg meptkapdiTIdng
Kal GUANOYNG o€ oKOAO epudpaviCovtat otn PLpAoypadia
(Fisher & Thompson 1971, Chastain et al. 1974, Berg &
Wigfield 1984, Price 1986, Fuentes et al. 1991). H mapovoa
epyaoio eptypddel Eva KAVIKO TieploTaTIKO vwdomuwdoug
TieptkapdiTIdag oe GKOAO TTOL AVTIHETWITIGTNKE ETUTUXWG
He DPOALKT) TTEPIKAPSIEKTOWT.

ITeprypagn

2k0OA0G 6 eT®V, BALKOC aképalog, GpUANG Brittany spaniel,
copatikol Bapouvg 10 kg, mapaméupOnke otnv KAwvikn
Zowv Zuvtpodldg Tov Apiototeleiov Tlavemotnpiov
®ecoalovikng e€attiag avopeiag Kol KATATTOONG Yo
mepattépw Stepevvnon Kat OeparmevTikn avTipetonion. O
OoKVOAOG {O0VOE EKTOG OTILTION Kal €lXE LOTOPIKO ETUITOANG
OTAPUAOKOKKIKNG deppaTiTidag oL eiXe AVTIHETWTIIOTEL
o1 Movada Aeppatoroyiag tng KAVIKAG Hog e Kepov-

Fibrinopurulent pericarditis in a dog

Introduction

Pericardial effusion is defined as an excessive or
abnormal collection of fluid in the pericardial
space (Monnet 2018). Pericardial effusion in dogs
is commonly idiopathic or related to trauma,
neoplasia and less commonly associated with
bacterial or fungal pericarditis or congestive heart
failure (Berg & Wigfield 1984, Aronson & Gregory
1995, Johnson 2004, Heinritz et al. 2005, Shaw
& Rush 2007). Pericardial effusion may limit di-
astolic ventricular filling and when the amount
of the effusion is significant or it has appeared
in a short period, it will result in cardiac tam-
ponade, which will lead to a decrease in cardiac
output, progressive exercise intolerance and/or
respiratory distress (Shaw & Rush 2007). Purulent
effusion and associated pericarditis consists of
accumulation of exudate in the pericardial sac and
is a rare cause of pericardial effusion (Fisher &
Thompson 1971, Chastain et al. 1974, Price 1986,
Fuentes et al. 1991). Diagnostic imaging including
radiography and echocardiography along with
cytology of pericardial fluid in combination with
culture and sensitivity testing are reliable means
for the diagnosis of purulent pericardial effusion
(Fuentes et al. 1991, Berg & Wingfield 1984). In
case of purulent pericarditis pericardiectomy and
antimicrobial therapy are required for resolution
of clinical signs (Fuentes et al. 1991, Aronson &
Gregory 1995). Histopathology of the excised
pericardial sac is essential for the confirmation
of diagnosis and exclusion of other causative
factors (Johnson et al. 2003, Wagner et al. 2006).
A few cases concerning purulent pericarditis and
effusion in dogs appeared in the literature (Fisher
& Thompson 1971, Chastain et al. 1974, Berg &
Wigfield 1984, Price 1986, Fuentes et al. 1991).
This report describes a case of fibrinopurulent
pericarditis in a dog that was managed success-
fully with subtotal pericardiectomy.

Description

A 6-year-old intact female Brittany spaniel, weigh-
ing 10 kg, was referred to the Companion Animal
Clinic of the Aristotle University of Thessaloniki
for further investigation and treatment of anorexia
and depression. The dog had an outdoor lifestyle
and a history of impetigo that was treated in the
Unit of Dermatology of our Clinic with oral ce-
furoxime (20 mg kg every 12 hours for 4 weeks)
3 weeks before admission. On presentation, the
dog was lethargic and had a body condition score
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Eikdva 1. Aktivoypagripata Bwpaka Tou oKUAoU, 6Tou @aivetal SIoyKwHEVN 0QaIPIKOU OXAHATOC KAPSIOKK oKIA (BEAN) oupBath pe mepikapSiakn
ouMoyn o€ mAayla (A) kat Kolopaytaia (B) mpoBoAn.

Figure 1. Thoracic radiographs of the dog depicting an enlarged globoid cardiac silhouette (arrows) compatible with pericardial effusion on lateral

(A) and ventrodorsal (B) views.

po&ipn amd to otopa (20 mg kg™ kabe 12 vpeg yio 4 efSo-
(&Seg) 3 efdopddeg mpv artd Ty npookdpion. Katd tnv
TIPOOKAULOT), 0 OKUAOG epdpavile AnBapywdtnta Kat gixe
deiktn copatikng katdotaong 3/5. H khwvikr) e€étaon
amokdAvye avarvevoTikn Suoxépeta, vtoBeppia (Beppo-
Kpaoia amevBuopévou 37,5°C), Taxukapdia (140 min'1),
BuBoTnTa TV KAPSIKWV TOVRV KATA TNV aKpOAOT) TOU
Bwpaxa, wxpovg PAevvoydvoug Kat Xpdvo avarAnipwong
TPLX0ed®V KATw artd 2 sec.

H yevixr) e€étaon aipatog ¢8eie fmia avatpia (atpato-
Kpitng 33,8%, Tipég avapopds 37,1-55,0%), ouSeTepod ik
Aevkokuttdpwon (31,7 K gL, tipég avapopdg 6,0-17,0 K
pL), povokuttapwon (2,7 K puL?, tipég avagopdég 0,2-1,1
K pL?) kat ot Broxnpiikég e€etdoelg 6Tov 0pd TOL AHATOG
artokaAvyav vrtepyAvkatpio (143 mg dL, tipég avadpopag
65-118 mg dL!), vtohevkwpatvatpia (2,4 g dL?, Tipég
avapopdg 65-118 mg dL*), av€non otnv dpactnplotnta
™G AAKAA KNG pwodatdong (716 U LY, tipég avadopdg
32-149 U L) kau tng adavivoapvotpavodpepdong (716 U
LY, tipég avagpopag 32-149 U L), kaBwg kot pikpr) avén-
on otnVv oAkt xohepuBpivn (0,8 mg dL?, Tipég avadpopdag
0,2-0,6 mg dL").

Ta axktvoypadripata Bmpaka arokalvyay avénon twv
oplwv NG KapSIAKNG OKIAG [e Thatptkd oxnua, cuppatd
pe TNV napovoia epkapSiakig ouloyng (Eikoveg 1A kat
1B). Katd 1o vnepnyokapdioypadpnua Ppédnre peydhog
OYKOG LYPOU GTOV TIEPIKAPSIAKO 0GKo. ATTOKAADPONKE
pétpla Yevdoimeptpodia TG aploteprig Kohiag, pein-
on NG E0WTEPIKNG SIAPETPOL AWV TV KONOTHTWV TNG
KapdLdg kat Stactolikn Suoettovpyia Tng Se€Ldg Kat TG
aplotepng kohiag. H Staotolkn Aettovpyia tng Se€iag
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of 3/5. Clinical examination revealed respiratory
distress, hypothermia (rectal temperature 37.5°C),
tachycardia (140 min*), muffled heart sounds
on auscultation, pale mucous membranes and a
capillary refill time of less than 2 sec.
Complete blood count showed mild anae-
mia (PCV 33.8%; reference range 37.1-55.0%),
neutrophilic leukocytosis (31.7 K uL'; reference
range 6.0-17.0 K uL!), monocytosis (2.7 K pL%;
reference range 0.2-1.1 K pL*), and serum bio-
chemistry profile revealed hyperglycaemia (143
mg dL*; reference range 65-118 mg dL*), hypo-
albuminaemia (2.4 g dL"; reference range 65-118
mg dL?), elevated alkaline phosphatase (716 U
L; reference range 32-149 U L") and alanine
aminotransferase (716 U L'; reference range 32-
149 U L), and slightly increased total bilirubin
(0.8 mg dL; reference range 0.2-0.6 mg dL).
Thoracic radiographs revealed an enlarged
globoid cardiac silhouette compatible with per-
icardial effusion (Figures 1A and 1B). On echo-
cardiographic examination, a large volume of
pericardial effusion was detected. A moderate
pseudohypertrophy of the left ventricle, collapsed
dimensions of all cardiac chambers, and diastol-
ic dysfunction of both right and left ventricles
were revealed. Right ventricular and right atrial
diastolic function was compromised when sub-
jectively evaluated (collapsed chambers during
both systole and diastole). A thick layer of fibrin
covered both parietal and mostly visceral peri-



Ewkoéva 2. Yrepnyokapdloypdenpa Vo dtaotdoewy (2D) Tng Kapdidg tou okUAou. LA: aplotepdg KOAToG, LV: apiotepr Kothia, RA: 8§16¢ koAmog, RV:
6e€1a kothia, P: mepikapdio, PE: mepikapdiakri cUNoyN.

Fibrinopurulent pericarditis in a dog

Figure 2. Two-dimensional echocardiography of the heart of the dog. LA: left atrium; LV: left ventricle; RA: right atrium; RV: right ventricle; P:

pericardium; PE: pericardial effusion.

KotAlag Kot Tou Se€loy KOATIOU NTaV HELWHEVEG KATE TV
UTTOKELHeVIKT) eKT{pnon (peiwon TnG ecwteptkng dlapéTpou
¢ 8e€ldg kothiag kat Tov de€lov KOATTOL Katd T1) Siékp-
KELA TNG GUOTOANG Kat TN StaaToAr|g). Eva mayd otpdpia
LVIKIG KAAVTITE TO TIEPITOVO KAl TO TIEPLOTIAKX VIO TTETANO
Tou meptkapdiov kot LITAPXAV TOMATIAEG Ypoppoeleig
UTIEPTXOYEVEIG e0TIEC, € HOpPT) TIPOGEKPOAWY, OL OTIO(EG
eppavilay kivnon evidg Tov vYpoL TNG TEPKAPSLUKNG
oMoy To vypd TG Teptkapdlaknig GLANOYNAG EUPA-
vile opotoyevi nxoyéveta (Eikova 2). Eatiaxég oupdpioeig
HETOED TOU TIEPITOVOL KAL TOV TIEPLOTIAGX VIOV TIETAAOV TOU
niepikapdiov Ppédnkav oe dVo eaTieg KOVTE 0TV KOpLYT
¢ Kapdiag. Aev Ppédnkav pdleg otn Pdon Tng KapdLig.
H ocvotoAikn) aptnplaxn mieon Atav 120 mm Hg pe
HéBodo Tahaviwotpetpiog vyning akpifetag (HDO, S&B,
Germany). To vrtepnoypa&dnpa Kohiag artokdAvye 8to-
YK®WOT) TOU NTATOC He OTPOYYULAepéva dpla Kal SL&Toom
TOV NITATIKOV GAELOV.

AxoloUOnoe mepikapdlokévTnomn vTo LTTEPNXOKAPOL-
oypadikr kabodrynon, dia pécov Tov 4ov pecomhebplov
OLAOTAUATOG, He TO OKVAO ToTto0eTNHEVO OE aploTepPT
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cardium and several linear hyperechoic densities,
in the form of tentacles, were noted moving in
the pericardial fluid. The pericardial fluid showed
homogenous echogenicity. Focal adhesions be-
tween parietal and visceral pericardium were
detected in two areas near the apex of the heart.
No masses were detected at the heart base. A
thick layer of fibrin covered both parietal and
mostly visceral pericardium and several linear
hyperechoic densities, in the form of tentacles,
were noted moving in the pericardial fluid. The
pericardial fluid showed homogenous echogenic-
ity (Figure 2). Focal adhesions between parietal
and visceral pericardium were detected in two
areas near the apex of the heart. No masses were
detected at the heart base. Systolic arterial blood
pressure was 120 mmHg using the HDO method
(HDO, S&B, Germany). Abdominal ultrasound
revealed an enlarged liver with rounded borders
and distended hepatic veins.

A pericardiocentesis, under echocardiograph-
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Mivakag 1. YmepnxokapSloypa@IkéG TAPAUETPOL KATA TNV TIPOCKOUION, LETA TNV TIEPIKAPSIOKEVTNON KAl KATA TNV
enmavefétaon 2 €tn UETE, 0TO OKUAO He vwdomuwdn mepikapditida.

Mapapetpog Katéa tnv Mia nuépa petd v AVo &n petd ™
TIPOOKOUION  TIEPIKAPSIOKEVTNGN  XELPOUPYIKN EMEUPaocn

Aldpetpog aoptic (Ao) (mm) 199 214 21,1
AIGPETPOC aploTEPOU KONTTOU (LA) (mm) 20,2 264 23,2
LA/Ao 1,05 1,23 1,09
TehodlaoToAIKO Téyo¢ pedokoiakol Stagpayuatog (1IVSd) (mm) 11,5 9,1 9,1
TehodlaoToAIK 0wTePIKY SldoTtaon aplotepric kolhiag (LVIDd) (mm) 214 299 36,3
MNayog omioBiou Towuatog aplotepric Koiag (LVPWd) (mm) 10,1 8,8 9,7
TehoouoToNkd Taog pecokothiakol Slappdyuatog (IVSs) (mm) 124 98 10,5
TeAOOUOTONIKN £0WTEPIKN SIAUETPOC apIoTePRE KOAg (LVIDs) (mm) 15,5 221 219
TehoouaToNkd TId0G OTTioBIou TOKWHATOG aploTEPAC KOag (LVPWs) (mm) 14,1 9,1 10,8
Khaopa e€wBnong (EF) % (Teicholtz) 57,3 52,7 712
Khaopa Bpdyuvong (FS) % 27,5 26,1 39,7
TeNoSIOOTONIKT) E0WTEPIKT OLAPETPOC OeCIAC Kothiag (RVIDd) (mm) (2D) 10,1 15,1 1,3
TehodIaOTONIKO TéKOC TolWHUATOS Se€IAC Koiag (RVWA) (mm) (2D) 9,1 7.2 7,1
Tayutnta E pitpoeidoug BarBidag (MV) (m/sec) 0,98 0,74 0,77
Taxutnta A prpoeidoug BarBidag (MV) (m sec-1) 0,39 0,47 0,57
MV E/A 2,51 157 1,35
[VAOEVO TaXUTNTAC-XPOVOU PONE UITPoEIboUg BarBidag (MVVTI) (cm) 16,9 11,6 10,5
Tayutnta E tptyAwxvag BaBidag (TV) (m sec-1) 0,68 0,49 0,44
Tayutnta A tpyAxvac Baipidag (TV) (m sec-1) 0,89 0,34 037
TVE/A 0,76 1,44 1,19
Tayutnta makivdpdunong TptyAwxvag (m sec-1) ME ME ME

ME: i epappoatyo

mAayla katakAon. T v emépPoon, xpnotpomotOnke
ev8opAéPlog kabetripag SiapéTpouv 16G, mov petd TNV
AITOpAKPLVOT) TOL 0TUAEOD oLVOEDNKE O PoPiSa TpLedHV
S168wv. Iepimov 250 ml Borepol KITpVOXpwHOL LYPOD
pe avEnpévo E€mSeG apalpédniay armd Tov meptkapdlaKo
oako. To vnepnyokapSioypddnua Tov €ytve HeTA TNV TTe-
pIKAPSLOKEVTNOT ATOKAALYE OTL T TOCOTNTA LYPOV OTOV
TeplkapSiokd Xwpo eixe petwbel onpavtikd. OLdlaoTolkEg
TapapeTpoL TG KapSLag eixav emoTpéYet eVTdG puotolo-
YIKOV oplwV Kal 1 e0wTePIKT SIAUETPOG TV KONOTATWY
G kapdiag eixe av€nbel. Tavtdyxpova, pe Pdon Tig TaxL-
Teg ponig Stapéoou Tng TptyAwxvag PahPidag, kot Tnv
ETOTPOPT) EVTOG PLOLOAOYIKADV 0piwV TV SIAGTACEWV TV
KOLAOTNTWV TNG KAPOL&G KATOTILY TNG TIEPLKAPSIOKEVTNONG,
HITOpOVGE TTAEOV VO ATTOKAELOTEL 1) CUHLPLTIKT) TiEpLKopSITL-
da. Qo1d00, TO TIAXOC TOL ToLXOHATOG TNG Se€LEg Kohing
Topépetve av€npévo katd Tn Siapretar TG apakorovonong
Tou meplotatikov. H ocuoTtolikn aptnplakr mieon froav
140-150 mmHg oe emavolapPavopeves HeTPrOeLG HETA
Vv nepkapdiokévnomn. Ot vmepnxokapdLloypadikés ma-
papeTpoL TTOL HeTPiBNKAV 0€ AUTO TO KALVIKO TTEPIOTATIKG
ovvovyilovtat otov Iivaka 1.
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ic guidance, was performed, through the 4th
intercostal space, with the animal placed in left
lateral recumbency. For the procedure, a 16G
intravenous over the needle catheter connected
to a three-way stop cock valve was used. Approx-
imately 250 ml of cloudy yellowish and highly
viscous fluid was drained from the pericardial sac.
Echocardiographic examination performed after
the pericardiocentesis showed that the amount
of fluid in the pericardium was significantly de-
creased. Cardiac diastolic parameters returned
to normal and chamber dimensions increased.
At the same time, based on the inflow profile of
the tricuspid valve and the normalization of the
chamber dimensions, constrictive pericarditis
was ruled out. However, right ventricular wall
thickness remained increased throughout the
study period. Systolic arterial blood pressure
was 140-150 mmHg in repeated measurements
following perciardiocentesis. Echocardiographic
parameters evaluated in our case are presented
in Table 1.



Fibrinopurulent pericarditis in a dog

Table 1. Echocardiographic parameters on admission, after pericardiocentesis and at the 2-year re-examination in the

dog with purulent pericarditis.

Parameter On admission Day after Two years after surgery
pericardiocentecis

Aorta diameter (Ao) (mm) 19.9 214 21.1
Left Atrium (LA) diameter (mm) 20.2 264 232
LA/Ao 1.05 1.23 1.09
Interventricular septum thickness at end-diastole (IVSd) (mm) 1.5 9.1 9.1
Left ventricular internal dimension at end-diastole (LVIDd) (mm) 214 299 363
Left ventricular posterior wall thickness at end-diastole (LVPWd) (mm) 10.1 8.8 9.7
Interventricular septum thickness at end-systole (IVSs) (mm) 124 9.8 10.5
Left ventricular internal dimension at end-systole (LVIDs) (mm) 15.5 22.1 219
Left ventricular posterior wall thickness at end-systole (LVPWs) (mm) 14.1 9.1 10.8
Ejection fraction (EF) % (Teicholtz) 573 52.7 712
Fractional shortening (FS) % 27.5 26.1 39.7
Right ventricular internal dimension at end-diastole (RVIDd) (mm) (2D) 10.1 15.1 11.3
Right ventricular wall thickness at end- diastole (RVWd) (mm) (2D) 9.1 7.2 7.1
Mitral valve (MV) E velocity (m sec-1) 0.98 0.74 0.77
Mitral valve (MV) A velocity (m sec-1) 0.39 047 0.57
MV E/A 2.51 1.57 1.35
Mitral valve velocity time integral (MVVTI) (cm) 16.9 11.6 10.5
Tricuspid valve (TV) E velocity (m sec-1) 0.68 049 044
Tricuspid valve (TV) A velocity (m sec-1) 0.89 0.34 0.37
TVE/A 0.76 1.44 1.19
Tricuspid regurgitation velocity (m sec-1) NA NA NA

NA: not applicable

AkolotBnoe KuTTapoloyikn e€ETaoT, KaAALEpyeLa Katl
doxipn evatoOnoiag ota avTiploTikd Tov Selyplatog Tov
vypos tn¢ meptkapdiaknig cuAloyng. H kuttapoloyikn
e€TaON AIOKAALYE TNV TTXPOUCTA EKPUAICHEVWY KAL [N
EKPUALOHEVWV OLOETEPOPIAWY, WOTOGO Sev avaPpédn-
Kav pikpoopyaviopoi. H kaAXiépyeta nrav apvnTikr ylo
Paxtrpla 1) poknteg. To deiypa evopBalpiotnke oe atpa-
ToUXo dyap, oe McConkey kat oe dyop pavvitdAng yio 48
opeg oToug 37°C pe 100% ofuyodvo yia TN TavTornoinon
aepdPlov Paxtnpiov. Iia Tnv Tavtonoinon avaepdPiov
Baxtnpiwv to deiypa evopOaipiotnke o€ atpatovxo dyap
kat McConkey yla 48 mpeg otoug 37°C pe 0% ofuyodvo. la
TNV TAUTOTOINOT HUKATWY TO deiypa evopBahpiotnke oe
Sabouraud ayap yio 15 npépeg otoug 22°C kat 37°C.

210 uTtepnoKapdLlOypadna 3 NHEPES HETA TNV APXLKT)
niepikapSiokévtnon Ppébnie dTLemaveppavioTnke Heyahn
TTOCOTNTA LYPOL GTOV TIEPIKAPSIAKS G&KO Kot elxe LITO-
Tporidoel o KapSlakog emnmwpatiopds. TTpoketpuévou va
AVTIHETWTILOTEL 1] LTTOTPOTIH TNG GULANOYTG aKoAoVONTE
TIEPIKAPOLEKTOUT.

Q¢ mpoavataBnTikn aywyn xopnynbnkav gevravo-
An (Fentanyl, Janssen, Athens, Greece) (5 pg kg?) kat pt-
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The collected fluid was submitted for cytology,
culture, and sensitivity testing. Cytologic exam-
ination revealed the presence of degenerated and
non-degenerated neutrophils but no bacterial
organisms were identified. Culture yielded no
microorganisms or fungi. The sample was inoc-
ulated on sheep blood, McConkey and mannitol
salt agar for 48 h at 37°C with 100% of oxygen to
identify aerobic bacteria. To identify anaerobic
bacteria the sample was inoculated on sheep
blood and McConkey agar for 48 h at 37°C with
0% oxygen. For fungal identification the sample
was inoculated on Sabouraud agar for 15 days
at 22°C and 37°C.

An echocardiographic examination per-
formed 3 days after the initial pericardiocentesis
revealed the reappearance of large volume of
pericardial effusion and relapse of the cardiac
tamponade. In order to manage the returning
effusion, pericardiectomy was performed.

The dog was premedicated with intravenous
administration of fentanyl (Fentanyl, Janssen,
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Eikova 3. AleyxelpnTikn €kéva NG kapdiag Tou okUAou, UoTepa amd Siatopr} Tou mepikapdiou. Oaivetal VIKK TPOokoAANpévn HeTagl Twv 6Uo
neTdAwv Tou mepiKapdiou. H Bdon Tng kapdidg PpiokeTal oTa aploTepd Kal To KEGAAL TOU OKUAOU BpiokeTal emavw.

Figure 3. Intraoperative view of the heart of the dog, following pericardial incision. Fibrin is shown to adhere between the two layers of the

pericardium. Heart base is on the left and head of the dog is on the top.

Salordun (Dormipnol, Viofar, Athens, Greece) (0,5 mg
kg1), evdopuikag (IM). XopnynOnke emniong kepalolivn
(Vifazolin, Vianex, Athens, Greece) eviopAefiwg (IV) katd
v eloaywyn otnv avawodnoia (25 mg kg'), mov emavaiy-
¢OnKe dieyxelpnTikd petd amd 90 Aentd. H eykatdotaon
™G yevikng avaiodnoiag €ywe pe pomodpoin (Propofol
MCT/LCT, Fresenius Kabi, Athens, Greece) (2 mg kg IV)
kat Statnpribnke pe wwodprovpavio (Isoflurin, Vetpharma
Animal Health, Barcelona, Spain) oe 0§uyovo vmo dixeimno-
vt pnxaviké aeplopod Betikng nieong. Eytve Bwpakotopn
Otar péoov Tov 8elov 4ou pecomAevpiov SIAGTARATOG Kal
vpohikr| tepikapdiexTopn. Katd tnv topr) otov mepikapdio-
KO OGIKO £YIVE avappOPN o1 TOL VYPOD TNG TTEPIKAPSIAKNG
oLMOYNG. Metd TV mepikapdiekToun), £ytve TpooTddeta va
adatpedel 660 TEPIOTOTEPOC VRSN G CLVIETIKOG LOTOG TV
SuvaTov armd 1o mePLoTIAGK VIO TTETaAo Tou Tteptkapdiov (Ei-
Kova 3). AkohovOnae ékmAvon ¢ Bwpakiknig KONOTNTAG
pe dpBoveg ToooTNTES BEpoD puGLOAOYIKOV 0POD KAl EYLVE
HEGOTIAEVPLOG OTTOKAELGUOG e TNV £YXVoT LEPOXAWPIKNG
ptovrPakaivng (Bupivacaine, Mylan, Cyprus) (1 mg kg™)

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

Athens, Greece) (5 pg kg!') and midazolam
(Dormipnol, Viofar, Athens, Greece) (0.5 mg
kg!) intramuscularly (IM). Cefazolin (Vifazolin,
Vianex, Athens, Greece) was administered in-
travenously (IV) at induction (25 mg kg!) and
repeated 90 min later, during surgery. Anaesthe-
sia was induced with propofol (Propofol MCT/
LCT, Fresenius Kabi, Athens, Greece) (2 mg kg™
IV) and maintained with isoflurane (Isoflurin,
Vetpharma Animal Health, Barcelona, Spain)
in oxygen under intermittent positive pressure
ventilation. A subtotal pericardiectomy through a
right 4th intercostal thoracotomy was performed.
Upon entering the pericardial sac, the pericardial
effusion was suctioned. Following pericardiecto-
my, an attempt was made to remove as much as
possible fibrinous tissue attached to the visceral
pericardium (Figure 3). The thoracic cavity was
lavaged with copious amounts of warm sterile
normal saline and an intercostal block was made



yio va e€axodpohioTel peteyxetpnTikr avaiynoia. TomoBOe-
Onke BwpakooTopio St LEGOL TOL 60V LEGOTTAEVPLOV
SlaoTpaToC Kat 1 6UyKAelon NG BwpakoTopng €ytve pe
AITAEG XWPLOTEG padég ToALSLoEavovng StapéTpou 2/0 yio
10 Bwpakikd Tolxwpa kot cuvexr padr ToAvdolavovng 2/0
Ylot Yl T OOYKAELOT) TV HLGOV Kot TOu uItodopiov GToD.
H oUykheton tov 8¢ppatog €ytve pe SlaoTavpopevn pagr
katd Ford pe p&ppa molvapidng 3/0. H avavnyn améd tnv
avatoOnota frav opohn Kat xopnyronke gpevravoin (0,025
pg kg mint IV) yia 11¢ payteg 24 wpeg. AkolovOnoav
eyxvoelg vdpoxhwpikng provmiPakaivng (1 mg kg?) dia
péoov tng Bwpakootopiog k&be 12 Mpeg ylor TI TPATES
24 wpec. Eniong éytve ¢yxvon popnevakofiumng (Onsior,
Novartis Animal Health, Frimley, United Kingdom) (2 mg
kg!) IM. XopnynOnkav perofikaun (Metacam, Boehringer
Ingelheim Vetmedica GmbH, Ingelheim/Rhein, Germany)
(0,2mgkg* IV pio popd T népa) kot tpapaddin (Tramal,
Vianex, Athens, Greece) (3 mg kg IV k&0e 8 kpeg), Tov
omoiwv 1 xopriynon exivnoe TNV npépa petd TNV enéppoon
Kal ovvexiotnke ylo 5 nuépeg. Tavtoxpova xopnynon-
ke auvdvaopog evpoprofaocivng (Baytril, Bayer Animal
Health GmbH, Leverkusen, Germany) (10 mg kg o popd
v nuépa IV) kot Khvdapvkivn (Clindamycin, Fresenius
Kabi, Athens, Greece) (11 mg kg* kabe 12 wpeg IV) yia
8 nuépeg. To vypo mov ApOnke S péoov g Bwpako-
OTOHIOG NTAV AULHOPPAYLKO YI0L TIG TIPWTEG 48 WPEG KAl 0T
OUVEXELQ LETATPATINKE OE OPOALUATN PO, 3 HEPEG HETA TNV
enépPaon. H Bwpakootopia apalpédnke 5 nuépeg petd
v enépPaon kat e€itriplo 860nKke 3 nuépeg apydtepa, e
odnyleg va cuveXIoTOOY Ta AVTIPLOTIKE atd TO OTOUA Yl
TovAGxoTOV 4 efSopadec.

H oronaBoloyikr) e€étaon tou mepikapdiakon 1oTol
HeT& T xetpovpytkn e€aipeot] Tou emPefaiwoe coBapo
BaBpot méxuvon Tou mepikapdiov. Ot owTePIKEG OTIRA-
de¢ NTav VEKPWTIKEG Kot eiXav avTikaTaoTabel amd ik,
KUTTOPLKA Kot TTUPTVIKE pAkn Kot EKGUALOUEVA AEVKOKDT-
Tapa (18iwg ovdetepdPiha). O oTIPEdEG VEKPWIEVOL LOTOD
KOADTITOVTAY T KOKKLWAN 0TS TTOL Xarpak T ptloTay amo
TIMEYLLOTO EVEPYOTIONUEVWY LVOPAAGTOV Kol VEOTKNHATL-
opéveV TpLxoeldmv ayyeimv. [ToAvesTIHKA Kat TTLo évTova
070 6plo HeTaED TIEPLOXADV VEKPWOT)G KAt KOKKIOSOUG LlOTOD
vrtrpxe Sibnomn ard AeppokdTTAPA KAl TTAAGUOKDTTOP
(Ewova 4). Me Baon v otonaboloyikn e€€taon €yive
didyvwon vedomvwdoug meptkapditidag xwplc onpeio
kaxonBetag. Ot KaAliépyeleg TwV LOTOTEHAKIWV TOU TTEPL-
KopSLakol 1oTOL ATAV APVNTIKEG Yl PoKTAPLA.

Enave€étaon Tov okOAOL €ylve 3 priveg Kat 2 €11 HETA
TNV TePIKAPOLEKTOUN Kal 1] KAWVIKY etkdva ATay Kor). Ot
TIOLPGLETPOL TOL LTTEPNXOKAPILOYPAPTHATOG TIOPEUEVAY
apetdPAntes. E€autiag Tng amovasiag dykov avaywyng atny
TpryAwyva kol Tr PokBida TG vevpoviKng apTnpiog Sev
TV EQapUOCIUN 1) EKTIMNOT) TNG TTiEOTG OTNV TTVEVUOVIKT
aptnpio pe ) péBodo Doppler. H cuotolikn aptnplakn
niieon frav 140-150 mmHg kata v emavelétaon (e N

Fibrinopurulent pericarditis in a dog

using bupivacaine hydrochloride (Bupivacaine,
Mylan, Cyprus) (1 mg kg) to provide postoper-
ative analgesia. A chest drain was placed through
the 6th intercostal space; thoracotomy closure was
performed with simple interrupted 2/0 polydioxa-
none sutures for the thoracic wall and continuous
2/0 polydioxanone sutures in a continuous pat-
tern for muscular apposition and subcutaneous
closure. Skin was closed with a Ford interlocking
suture pattern using 3/0 polyamide suture. The
dog made an uneventful recovery from anaesthe-
sia and received fentanyl (0.025 pug kg min*IV)
for the first 24 hours. Bupivacaine hydrochloride
(1 mg kg*) was infused through the chest drain
every 12 hours for the first 24 hours. Robena-
coxib (Onsior, Novartis Animal Health, Frimley,
United Kingdom) (2 mg kg!) was given IM. The
dog received meloxicam (Metacam, Boehringer
Ingelheim Vetmedica GmbH, Ingelheim/Rhe-
in, Germany) (0.2 mg kg™ IV once per day) and
tramadol (Tramal, Vianex, Athens, Greece) (3
mg/kg IV every 8 hours) starting the day after
surgery for 5 days. The dog also was treated with
a combination of enrofloxacin (Baytril, Bayer
Animal Health GmbH, Leverkusen, Germany)
(10 mg kg once per day IV) and clindamycin
(Clindamycin, Fresenius Kabi, Athens, Greece)
(11 mg kg™ IV every 12 hours) for 8 days. Fluid
aspirated through the chest drain was haemor-
rhagic for 48 hours, becoming serosanguinous 3
days after surgery. The chest drain was removed
5 days after surgery and the dog was discharged
3 days later, with instructions to continue oral
antibiotic therapy for at least 4 weeks.

Histopathologic examination of the excised
tissue confirmed severe pericardial thickening.
The inner layers were necrotic and replaced by
fibrin, cellular and nuclear debris and degenerated
leukocytes (mainly neutrophils). Necrotic layers
were covered by granulation tissue characterized
by interlacing fascicles of activated fibroblasts and
newly formed capillary vessels. Multifocally and
more intensely on the interface between areas of
necrosis and granulation tissue there was infil-
tration by lymphocytes and plasma cells (Figure
4). Based on the histopathologic examination,
diagnosis of fibrinopurulent pericarditis without
any signs of malignancy was made. Cultures ob-
tained from the pericardial tissue were negative
for bacterial organisms.

The dog was re-examined 3 months and 2
years after surgery and found to be in good clinical
condition. Echocardiographic parameters two
years after surgery remained unchanged. Due to
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Eikdva 4. NMundec €idpwua (Havpa BENN) KAAUTITEL TOV KOKKIWSN 10TO
(Aeukad B€An), o omoiog éxel mpokahéoel maxuvan Tou mepikapdiou. Xpwaon
HE atuaTo§UNivN-waivn.

Figure 4. Purulent exudate (black arrows) covers the granulation tissue
(white arrows), which has caused thickening of the pericardium. Staining
with haematoxylin-eosin.

péBodo Tahavtwotpetpiog vyning akpifetag (HDO).

ZuCrtnon

H mvadng mepikapdiakn culloyn eivat fia oTiavia Kap-
Slakn) maOnon mov avépyxetal oe ouxvoTNTa 2,4% TwV TTE-
PLOTATIKGOV TIEPIKAPSIAKNG CUANOYTG 0TO oKVMO (Berg &
Wingfield 1984). Exdn\ovetal oe okOAOUG peYAAOTOHWVY
GLA®V cUVRBWG, WOTOCO avapépovTal oTn PLPAoypadic
Kat pikpoowpeg Gpurég (Fisher & Thompson 1971, Chastain
et al. 1974, Berg & Wingfield 1984, Price 1986, Fuentes et
al. 1991). Ztnv mepintwon autr] 0 GKOAOG aviiKe aTr GpUAT|
Brittany spaniel.

To CUUITTOHATA KAL TX EVPHHOTO TNG KAWVIKNAG e€€Taong
TI0L avapEPONKAV 0TO OKOAO TNG TAPOLOAG epyasiog NTay
oUUPATA pe auTd TToL TteptypddovTal ot PpAoypadia
(Berg & Wingfield 1984, Fuentes et al. 1991, Aronson &
Gregory 1995, Johnson et. al. 2004). Ta teplocoTEPA KAVL-
K& evpripata prtopovv va artodoBovv otnv mepikapdiakn
ouMoyT. H Papdtnta tov KAWVIK®OV evpnpdtenv oxetile-
TaL fe TNV TarXVTNTA CLOCWPELONG KAt To HéyeBog Tng
nieptkapdiaxrg oA oy (Aronson & Gregory 1995). H
TIAPOLGIA HEYKANG TTOGOTNTAG VYPOL OTOV TEPIKAPSIAKO
o0GKo odnyel oe KApSIAKO EMMWUATIONS KAl 1 KapSlaKn
Aettovpyia emnpedetal apvnTika e€aLtiog TNG GUTTIEONG
TWV TOWHATOV ToL puokapdiov (Monnet 2018). 210 Stko
HOG TIEPLOTATIKG, O KAPSLAKOG ETUMWHATIOHOG ekSNA@BNKe
KAWVIKG e Taxukapdio Kat fuBOTNTA TWV KAPSLAKOY TOVQYV.
H ovp¢popnon tov fratog kat n av€non g Spaotnpotn-
TG TOV NIIATIKOV eVIDH@V TTPOEKLY AV SEVLTEPOYEVHOG ATTO
™ 8e€1d kapdiakn avemapkela, e€attiog Tov Kapdiokov
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lack of tricuspid or pulmonary valve regurgitation,
Doppler estimation of pulmonary arterial pres-
sure was not applicable. Systolic arterial pressure
was 140-150 mmHg in the follow-up consult
using the HDO method.

Discussion

Purulent pericardial effusion is an uncommon
cardiac condition accounting for 2.4% of the
dogs presented with pericardial effusion (Berg
& Wingfield 1984). Large breed dogs are com-
monly affected, but small breeds are also reported
(Fisher & Thompson 1971, Chastain et al. 1974,
Berg & Wingfield 1984, Price 1986, Fuentes et al.
1991). In this case, the dog was a Brittany spaniel.
Clinical signs and physical examination
findings reported in the dog of our study were
compatible with those reported by others (Berg
& Wingfield 1984, Fuentes et al. 1991, Aronson
& Gregory 1995, Johnson et al. 2004). Most of
the clinical findings could be associated with
the pericardial effusion. Severity of clinical signs
are related to the rate and magnitude of fluid
collection (Aronson & Gregory 1995). Presence
of a large volume of fluid into the pericardial sac
leads to cardiac tamponade and cardiac function
will be affected in case of cardiac compression
(Monnet 2018). In the present case, the presence
of cardiac tamponade was clinically manifested
by tachycardia and muffled heart sounds. Hepatic
congestion and elevated liver enzymes were sec-
ondary to the onset of right heart failure because
of cardiac tamponade (Wagner et al. 2006).
Anaemia reported in the dog of the present
study was attributed to chronic disease (Fuentes
et al. 1991, Aronson & Gregory 1995), whereas
hypoalbuminaemia has been associated with
congestive heart failure or effusions into body
cavities, among other causes, and is not specific
for pericardial effusion (Johnson et al. 2004).
Echocardiography allows detection of pericar-
dial effusion with high sensitivity and specificity
(Berg & Wingfield 1984, Aronson & Gregory
1995, Johnson et al. 2004). In our case, echocar-
diography revealed a large volume of pericardial
effusion with evidence of pericardial thicken-
ing, cardiac tamponade, several tentacle-like,
linear and irregular hyperechoic densities were
demonstrated in the pericardial sac, compatible
with fibrinopurulent pericarditis when compared
to intraoperative and histopathologic findings
(Johnson et al. 2004, Wagner et al. 2006).
Diagnostic utility of pericardial effusion cytol-



enmnopatiopov (Wagner et al. 2006).

H avaipia mov avadépOnie oo dikd pag KAVIKO mept-
otatikoé anodidetat ot xpovia vooo (Fuentes et al. 1991,
Aronson & Gregory 1995), evd n vrtoAevKwpaTVaLpio
TIOPATNPEITAL KAl 08 GUHPOPNTIKT KopSLaKn avemdpreta
Kot 0€ GUANOYEG Ge KOLAOTNTEG TOL GWUATOG, HETAED ANV
attiwv, kat dev eivar eldikrn g meptkapdlaknig cLANOYNG
(Johnson et al. 2004).

To vmtepnxoKapSIOYpaPT ot ETUTPETIEL THY TAVTOTIOMNON
NG TepIKapSIaknG GUANOYNG pe LYNAY evatoOnoia Kot
eldkotnta (Berg & Wingfield 1984, Aronson & Gregory
1995, Johnson et al. 2004). 1o d1Kd Hag TEPIOTATIKS, TO
UTTEPNXOKAPSLOYPAPN X ATTOKAAVYE HEYAAO GYKO LYPOU
G meptkapdiakng LAY, He evdeifelg Tayuvong Tov
nieplkopdion, Kapdlako eMMWUATIONS, Kot TTOANATIAEG
YpappoetSeic Kal aKAVOVIOTEG LITEPNXOYEVEIG E0TiEC OF
OXNHX TIPOOEKBOAGDY EVTOG TOU TTEPIKAPSIAKOD XOPOU,
ovpPatég pe wdomuwdn mepkapditida, mov emiBePout-
»Onke SteyxelpnTikd Kat otonaBoloyikd (Johnson et al.
2004, Wagner et al. 2006).

H Sty vowoTtikn aier TG KUTTApONOYIKNG eEETAOTG TOL
VYOV TNG TTEPIKAPSIOKNG GUANOYTG AVEPXETAL OE TTOCOOTO
7,7% oe mpoopatn perétn (Cagle et al. 2014). Qo1600 KATA
TNV KUTTApoloyLKT e€£TAOT) TOL LYPOD TNG TIEPLKAPSLAKNG
OULAAOYNG OTNY TTEPIMTOON TTVOOLE EEIOPWUATOG UTTOPOVY
va Bpebovv ekpuALopEVE 0LSETEPOPIAX KL [LIKPOOPYQLVL-
opof (Fuentes et al. 1991, Aronson & Gregory 1995). Opt-
oTkn Sidyvwon muwdoug mepikapditidog emépyeTal amno
TNV KUTTAPOAOYIKT €€ETOGT TOL LYPOV, TNV KAANLEPYELX
Kot Sokipr evatodnoiag oo avTIPLOTIKA TOL LYPOD KAt TOL
nieplkapSiarkoD 10T, Kat TNV loToradoloyikr) e€€Taon Tov
nieptkopSiakol 1ToL oL adatpeitat Xetpovpyikda (Fuentes
et al. 1991, Aronson & Gregory 1995). Xto 81k {og Tre-
PLOTATIKOG, ) KLTTALPOAOYLKT) e€€TOLOT TOL LYPOL TNG TIEPL-
kapdiakng cuANoyr ¢ €delle expuliopéva ovdeTepdPia,
®0T1600 dev evromioTnKay Baktrpte. Ot KaAAIEPYELEG TOV
UYpoU TNG TEPIKAPSIAKTG GUANOYNG Kol TOL TTEPIKAPALAKOD
LOTOU fTAV €TT{ONG ApVNTIKEG Yior PaKTrpla. OewprOnke o1t
1 TTponYyoUHeVN avTIPLOTIKA aywyT) e Kepae€ivn yla To
TL6Seppa TOAVOV VoL HTAV TO ATLO TTOL 1) KUTTALPOAOYIKT
e€étaon Kat oL KAANEPYELEG HTAV OPVITIKEG Yla PakTrplot
o1o 81K6 pog TeploTaTiko (Beco et al. 2013).

Kataypoppéva meplotatikd mumdoug mepkapStaKi
OUAAOYNG 0TO OKVAO ptopei va ipokAnBovv amé peta-
vaoTebovTa EEVa OWUATA, TPADHATA TTUPOPOAOL dTTAOU,
Snypata 1y pkpoopyaviopovg (Fisher & Thompson 1971,
Chastain et al. 1974, Fuentes et al. 1991, Aronson & Gregory
1995). Xe pia pehétn pe 5 okOAovg pe Aolpadn mepikap-
ditda, dyava aatpédniav povo otovg o (Aronson &
Gregory 1995). To aitio TG muwdoug TepLkapSIokrg GUA-
Aoyng kat tepikapditidag Sev pmopovioe va tavtorotnOel
0710 81K {oG KALVIKO TieploTaTiko. Q0T600, N ThavoTnTa
HETAVAGTELONG AYAVOU gV UITOpEl Vor aTOKAeLoTEL, KaBmg
0 oKVAOG (oU0E eKTOG OTILTIOV G TIEPLOXT] OTTOL TLXVA
vrrpxav dyava. Miktég Paktnplakég Aotpwéelg ovxva

Fibrinopurulent pericarditis in a dog

ogy was 7.7% in a recent study (Cagle et al. 2014).
However, cytologic analysis of the pericardial fluid
in case of purulent effusion may demonstrate
degenerated neutrophils and bacterial organisms
(Fuentes et al. 1991, Aronson & Gregory 1995).
Definite diagnosis of purulent pericarditis is es-
tablished by cytology of the pericardial fluid, cul-
ture and sensitivity of the fluid and pericardium
and histopathology of the excised pericardium
(Fuentes et al. 1991, Aronson & Gregory 1995).
In our study, cytologic analysis of the pericardial
fluid showed degenerated neutrophils; however,
no bacteria were identified. Cultures taken from
the pericardial fluid and pericardium were also
negative for bacterial organisms. It is believed that
prior antimicrobial treatment with cephalexin
for pyoderma could be the reason cytology and
cultures were negative for bacterial organisms in
the case presented here (Beco et al. 2013).
Documented causes of purulent pericardial
effusions in dogs may be caused by migrating
foreign bodies, gunshot injuries, bite wounds
or micro-organisms (Fisher & Thompson 1971,
Chastain et al. 1974, Fuentes et al. 1991, Aron-
son & Gregory 1995). In a study of 5 dogs with
infectious pericarditis, grass awns were removed
in only 2 of the dogs (Aronson & Gregory 1995).
The cause of purulent pericardial effusion and
pericarditis could not be identified in the dog
of the present study. However, the possibility
of a grass awn migration cannot be ruled out as
our dog lived outdoors in an area where grass
awns are commonly identified. Mixed microbial
infections are commonly cultured from dogs
with infectious pericardial effusions associated
with foreign bodies (Aronson & Gregory 1995).
Pericardial effusion in dogs can be success-
fully managed with pericardiocentesis or peri-
cardiectomy (Berg & Wingfield 1984, Fuentes et
al. 1991, Aronson & Gregory 1995, Aronsohn &
Carpenter 1999, Johnson et al. 2004). Subtotal
pericardiectomy decreases the pericardial surface
area, diminishes fluid production and increases
the absorptive surface area by allowing fluid to
accumulate into the pleural cavity (Monnet 2018).
Subtotal pericardiectomy also allows for obtain-
ing tissue samples for histopathology, culture
and sensitivity tests (Monnet 2018). In our study
we performed intercostal thoracotomy subtotal
pericardiectomy, ventral to the phrenic nerves,
to remove septic pericardium and fibrin adhered
to the parietal pericardium, search for a foreign
body and obtain tissues for culture and sensitivity
testing. Prior antibiotic treatment for skin dis-
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TAUTOTTOLOVVTAL 08 KAAALEPYELES ATTd TKUAOUG (e NOLHAOSELS
TIEPLIKAPOLOKEG CUANOYEG, TTOL TTPOKUTTITOLY e€atTiog EEVOU
owpatog (Aronson & Gregory 1995).

H ntepikapdiakn cuANOYH 0T0 OKOAO [ITOpel va avTipe-
TOTILOTEL ETUTUXWG e TIEPIKAPSIOKEVTN O 1) TiepIKapSIeKTO-
un (Berg & Wingfield 1984, Fuentes et al. 1991, Aronson &
Gregory 1995, Aronsohn & Carpenter 1999, Johnson et al.
2004). H vpoAikn meptkoapSLeKTopr) HelwVeL TNV eTLdAVELX
TOL TTEPIKAPSIO, EAATTOVOVTAG TNV TAPAYWwYT) VYPOD KAl
avlavel TNV emdpavelor arroppOPnong, EMITPENTOVTIAG OTO
vypd va cUANéyeTat oTn Bwpakikr KothdtnTa (Monnet
2018). H vpoAikn mepikapSiextopr| ermiong nmapéxet Seiy-
potor .oToL yio lotortadoloyikr) e€étaot), KaAlépyeta Kat
doktun evatoBnoiog ota avriflotika (Monnet 2018). X1o
S1Kd pog meptoTatikd éytve pecomievpla BwpakoTopr Kal
UPOAIKT) TTEPIKAPSIEKTONT, KOIAOKE TV GPEVIKMV VeD-
poV, yla vor adatpebel To TepIKAPSLO Katl 1) LVIKT) TTOU Ty
T(POOKOAANUEVT) OTO TIEPiTOVO TTETAAO TOU Treptkapdiov,
va yivel Siepedvnon yia Eévo ompa kat va AngBovv oTol
ytor KoAAEpyeta kat Sokipn evatoOnoiag ota avTiPloTid.
H mnponyodpevn Bepameia pe avtiploTikd yia 1o Seppia-
TOAOYIKO Voo 1o eixe pdodata Stakorel 0To Siko
HOG TIEPLOTATIKO, (ITOpEl va 081 ynoe oe Yeudwg apvnTikn
KUTTapONOYIKT) e€ETOOT KAl KAANLEPYELDL TOV LYPOD TNG
TepKapSLKNG GUANOYTG KAL TOU TTEPLKAPOLAKOD LOTO,
avrtiotowa (Beco et al. 2013, Mastora et al. 2018, Singh &
Weese 2018). Xtnv mapovoa HeAéTn, 1) Si&yvwor) TnE muw-
doug mepikapditidac, xwpig évdelln Paktnpiwy, aciotnke
otnv otonaooyikn e€ETAOT TOL TTEPIKAPSIAKOD LOTOD
o e€atpéBnie, n ool epPAviie VPMHATH CUUPATA pe
ooBopr) tvwdomuwdn mepikapditida (Fuentes et al. 1991,
Aronson & Gregory 1995, Johnson et al. 2003). Avtifeta
n totonaboloyikn) e€étaon g Wionmabovg mepikapditiSog
xapaktnpiletat amd néyvvon touv mepkapdiov, ivwon,
atpoppayieg kat fra pAeypovaodn avtidpaon (Aronsohn
& Carpenter 1999). TTapd Tig apvnTIKEG KAANLEPYELEG,
ATOPUGIOAE VO TIPOXWPTCOVE OF EUTTELPLKT) Beparteia e
avTIPLOTIKE, pe Paor) T coPapn pAeypovmdn avTidpaon,
Ta eKPUALOHEVX OLOETEPOPIALL, TN VEKPWOT) KOL TNV EVOTTO-
Beon wikng, evprparta oL TApaTNPHONKaY 0TV Lo TOTIA-
Boloywkn e€étaon Kat avadépovTat Kot e ANEG HeNETEG
(Aronson & Gregory 1995). H vpohikn meptkapSieKTopn
Kot avTiploTikn Beparteiot 081 ynoay TNV LTTOXWPNOTN TWV
KALVIKGOV EVPNUATOV Yl SIAoTNHA TToparkohovBnong 2 eTov.

1o 181aiTepa XorpaK TN PLOTIKG ALTOV TOL TIEPLOTATIKOD
nepappavovtartn tvodomuwdng mepikapditida oe oKOIO
HIKPOGWHUNG GUANG, He &yvwoTo urtokeipevo aitto. To vrte-
pnxoKapdLoypapna artok&AL e TieptkapdlaKt) CUANOYT e
TIOMATTIAEG YpapHOelSelc KAl aKavOVIOTES UTTEPNXOYEVEIG
TIUKVOTNTEG [E LOPPT) VIHATOELS MV TIPOTEKBONGDY, CUHPATES
pe wikn. IiBavdv va pnv armopovedniay Baktipla artd o
UYPO NG TTepkapdlakng cVANoyNG e€attiag TnG TponyoL-
pHevng Beparteiog pe avTIBLOTIKA Yl To TLOSEPHA. Me TNV
VOMIKT TIEpLKapSLEKTOUN KoL TNV eurtelptr) Bepareio pe
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ease, that was recently discontinued in our dog,
may have resulted in false-negative cytology and
culture of the pericardial fluid and pericardium,
respectively (Beco et al. 2013, Mastora et al. 2018,
Singh & Weese 2018). In the present study, the
diagnosis of purulent pericarditis, with no evi-
dence of bacteria, was based on histopathologic
examination of the excised pericardium, which
was consistent with findings compatible with
severe fibrinopurulent pericarditis (Fuentes et
al. 1991, Aronson & Gregory 1995, Johnson et
al. 2003). In contrast, histopathologic examina-
tion of idiopathic pericarditis is characterized
by pericardial thickening, fibrosis, haemorrhage
and mild inflammatory reaction (Aronsohn &
Carpenter 1999). Despite the negative cultures,
we decided to proceed with empirical antimi-
crobial treatment, based on severe inflammatory
reaction, degenerated leucocytes, necrosis and
fibrin deposition as shown in our histopathology
findings and findings reported by others (Aronson
& Gregory 1995). Subtotal pericardiectomy and
antimicrobial treatment achieved resolution of
clinical signs after a follow-up period of 2 years.

Unique features of the case presented here
include a fibrinopurulent pericarditis in a small
breed dog with an unknown causative factor.
Cardiac ultrasound revealed pericardial effusion
with several tentacle-like, linear and irregular
hyperechoic densities compatible with fibrin.
No bacteria were isolated from the pericardial
fluid possibly due to previous antibiotic treat-
ment for pyoderma. The dog underwent a sub-
total pericardiectomy and empirical antibiotic
treatment and found to be free of clinical signs
of cardiac disease after a long follow-up time
of 2 years. Histopathologic examination of the
excised pericardium confirmed the diagnosis of
fibrinopurulent pericarditis.
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OV TLBLOTIKA LTTOXWPN OV TIAT PG TA KAPSIOAOYIKG CUUTTTE-
Hotor Kot Oev eTaveppavioTnKAV ylor GUVOALKH SLdprela
napakolovOnong 2 etov. H iotonaboloyikr e€étaon tov
TieptkapOiov peTd Tn XelpoupyLkn e€aipeot] Tov emiPePainoe
N Sy vwon g tvodomvwdoug mepikapditidag.
Y0YKpoUoT) CUUPEPOVIOV

Ot ouyypageic dnhdvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLHPEPOVTOV.

Fibrinopurulent pericarditis in a dog

Biphoypadia / References

+ Aronsohn MG, Carpenter JL (1999) Surgical treatment of idiopathic
pericardial effusion in the dog: 25 cases (1978-1993). ] Am Anim
Hosp Assoc 35, 521-525.

+ Aronson L, Gregory C (1995). Infectious pericardial effusion in five
dogs. Vet Surg 24, 402-407.

+ Beco L, Guaguere E, Mendez CL, et al. (2013) Suggested guidelines
for using antimicrobilas in bacterial skin infections (1): diagnosis
based on clinical presentation, cytology and culture. Vet Rec 172,
72-78.

« Berg RJ, Wingfield W (1984) Pericardial effusion in the dog: a review
of 42 cases, ] Am Anim Hosp Assoc 20, 721-730.

+ CagleL, Epstein S, Owens S, et al. (2014) Diagnostic yield of
cytologic analysis of pericardial effusion in dogs. ] Vet Intern Med
28, 66-71.

» Chastain CB, Greve JH, Riedesel DH (1974) Pericardial effusion
from granulomatous pleuritic and pericarditis in a dog. ] Am Vet
Med Assoc 164, 1201-1202.

«  Fisher EW, Thompson H (1971) Congestive cardiac failure as a
result of tuberculous pericarditis. ] Small Anim Pract 12, 629-632.

+ Fuentes VL, Long KJ, Darke PGG et al. (1991) Purulent pericarditis
in a puppy. ] Small Anim Pract 32, 585-588.

» Heinritz CK, Gilson SD, Soderstrom M] et al. (2005) Subtotal
pericardiectomy and epicardial excision for treatment of
coccidioidomycosis- induced effusive- constrictive pericarditis in
dogs; 17 cases (1999-2003). ] Am Vet Med Assoc 227, 435-440.

+ Johnson S] M, Martin M, Stidworthy M (2003) Septic fibrinous
pericarditis in a cocker spaniel. ] Small Anim Pract 44, 117-120.

+ Johnson SM, Martin M, Binns S et al. (2004) A retrospective
study of clinical findings, treatment and outcome in 143 dogs with
pericardial effusion. ] Small Anim Pract 45, 546-552.

Mastora H, Papazoglou LG, Patsikas M, et al. (2018) Retroperitoneal
abscess associated with a migrating grass awn in a cat: treatment
with omentalization and grass awn removal. Topics Compan Anim
Med 33, 97-99.

Monnet E (2018) Pericardial surgery. In: Veterinary Surgery Small
Animal. Johnston SA, Tobias KM (2nd edn). Elsevier: St Louis, pp.
2084-2092.

Price PM (1986) What is your diagnosis (mineralizing pericarditis)?
J Am Vet Med Assoc 188, 1447-1448.

Shaw SP, Rush JE (2007) Canine pericardial effusion:
pathophysiology and cause. Compend Contin Educ Vet 29, 400-403.

Singh A, Weese JS. Wound infections and antimicrobial use. In:
Veterinary Surgery Small Animal. Johnston SA, Tobias KM (2nd
edn). Elsevier: St Louis, pp. 148-155.

Wagner A, MacGregor J, Sharkey L et al. (2006) Septic pericarditis
in a Yorkshire terrier. ] Vet Emerg Crit Care, 16, 136-140.
YirevOvvog aAAnloypadiag:

Avoipayog IMamdaloylov
makdvm@vet.auth.gr

Corresponding author:

Lysimachos Papazoglou
makdvm@vet.auth.gr

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

217



218

latpikn Zowwv Zuvtpoolag 8;2:218-231, 2019

EIAIKO APBPO - AXIOAOTHMENO

YUVTOI) IOTOPIKI) AVAGKOTNOT TNG EAANVIKNAG

KTNVIKTPLIKIG XELPOVPYIKNG

Avcipayog I. TTanaloyAov ktviatpog, PhD, MRCVS, BaciAgia Ayyélov ktnviatpog, MSc

KAwikn Zoov Xovtpopiag, Tanpa Kenviarpikng, A.TLO., ©ecoalovikn

SPECIAL ARTICLE - PEER REVIEWED

A brief history of Greek veterinary surgery
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[epinyn

H amapyn g KTNVIXTPIKHG Xetpoupytkng otnv EANGSa
evroniletal ota péoa Tou 2000, atwva OTay 0 KaBnynTig
L. Bikehidng tov Aptototeheiov IMavemotnpiov @ecoalo-
vikng opydvwoe kal avénTue akadnpaikr KTNVIKTPIKT
XeLpoupytkn. Me 1o apdv apBpo yiveratl pia amomnelpa
oVVTOUNG TIEPLY PAPTG KOl 0LVOLOKOTINONG O00V apopA TIG
LOTOPIKEG, TIG EMOTNHOVIKEG e€eNi€elg Kot TNV TIPAKTIKA
ePAPHOYT) TNG ENANVIKIC KTNVIATPLKHG XELPOUVPYIKNG KATA
™ Stépketa Tov 200V ALGVAL.

MeSH keywords:
Greece, history, veterinary surgery

[Tporpa xpovia (1920-1950)

211G apxéG ToL 2000 cllwVa, KTNVIXTPLKT XELPOUPYIKT) OTNV
EM\GSa aoroboay oL GTpATIWTIKOL KTNVIXTPOL, TTOU avijKay
OTNV KTNVIXKTPLKT OTPATIWTIKNA LTINpeoia, 1 omoia eixe
eykataotabei wg Beopdg katd to pecomdrepo (Kardoulis
2008). ‘OMot ot oTpaTIwTKOl KTNVIaTpoL HTav amddottol
Eupomaikdv KTNVIATPIK®OV GXOAOY, elxav A&Pel petek-
ntaidevon oTny Evporn Kat aokovooy Kuping XELPOLPYIKN
utoetdwv (Papadaniel 1939, Kardoulis 2008). ZtpatiwTikég
KTNVIXTPIKES KALVIKEG gixary SounBei otnv ABfva, T Oeo-
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Abstract

The origins of veterinary surgery in Greece can
be traced in mid-20th century, when professor I.
Vikelidis of Aristotle University of Thessaloniki
organized and developed academic veterinary
surgery. This article attempts to describe briefly
and review historical, scientific developments
and practices of Greek veterinary surgery in the
20th century.

Early years (1920-1950)

In the beginning of the 20th century, veterinary
surgery in Greece was performed by military
veterinarians affiliated with the military veter-
inary service being established in the interwar
era (Kardoulis 2008). All military veterinarians
were graduates of European veterinary schools,
received postgraduate training in Europe, and
mainly practiced equine surgery (Papadaniel 1939,
Kardoulis 2008). Military veterinary hospitals



History of Greek veterinary surgery

Eikéva 2. O kaBnyntrig Kait n ou{uyog BikeAidn og deinvo pe
(woKOPoUG TNE KAVIKNAG Kal Tig ou{Uyoug Toug (apxeio Tou
ouyypagéa Al).

Figure 2. Professor and Mrs Vikelidis in a dinner with animal
technicians of the Clinic and their wives (author’s LP personal files).

Eikova 1. O kaBnyntr¢ I. BikeAidng, o 16putrig Tng ENANVIKNAG KTNVIATPIKIAG
XEIPOUPYIKAC (apxeio Tou ouyypagéa All).

Figure 1. Professor I. Vikelidis, the founder of Greek Veterinary Surgery
(author’s LP personal files).

oohovikn kat T Adploa Kot avahdppoavay t Sidyvwon
Kal Beparneia Twv innwv Tov ENAnvikod otpatod.

[Tpwtn xpovikn mepiodog. H amapxn
(1950-1970)

H é\evon NG EKPOVTEPVIOUEVNG KTNVIATPLKNG XELPOUP-
ytkiig otnv ENM&Sa amodiSetat otov kabnyntr lwavvn
Bukehidn (1899-1978) tov Aptototeheiov IMavemotnpi-
ov ®ecsoarovikng (Ewdva 1). O kabnyntric Buceidng,
amodoLTOG TOL TaveTtoTnpiov Tov AAPOp Tng fadhiag
(1919-1923), €¢ywve o pKTOG KABNYNTAG Kal W8pLTHG TOL
TUAHATOG KTNVIATPLIKNAG XELPOVPYLKAG OTNV NAKio TwV
52 etov, otn veoidpubeioa tdTe Krnviatpikn Zxohn g
®ecoalovikng, otnv EANGSa 1o 1951 (Georgakis 2002).
O BikeAidng v avtiouvtaypatdpyng tov Krnviatpikoo
Zopatog tov ENAnvikod Zrpato mpy va tou avartebei n
Béom ToU KAONYNTH KTNVIXTPIKNAG XELPOUPYIKTG TOL ApL-
ototeleiov IMaveniotnpiov g Oecoohovikng (Georgakis
2002). Katd tn Siéprela TnG oTpaTIOTIKAG ToL Onteiag, o
Bikehidng aokoloe xetpovpytkn ttmoetdmv Kat eixe avahdfel
kabrrovta StevBuvTh Twv Kinviatpikov ZTpatiotikey
Kwikov otnv ABfva kat ™ Oecoaovikn. 1o Sikotn-
Hot aUTO avOAAUPaVE ETTONG XELPOLPYIKEG EMTEUPATELS OF
uttoeldr) oe IS TIKY PAON AITOKTOVTAG Gripn GTNV TTOAN

were built in Athens, Thessaloniki and Larisa
and involved in the diagnosis and treatment of
equine patients of the Greek army.

First period. The beginning
(1950-1970)

The advent of modern veterinary surgery in
Greece is traced to professor Ioannis Vikelidis
(1899-1978) of Aristotle University of Thessa-
loniki (Figure 1). Professor Vikelidis, a graduate
of Alford France (1919-1923), became the first
professor and founder of veterinary surgery, at
the age of 52, in the newly established Veterinary
School in Thessaloniki Greece in 1951 (Georga-
kis 2002). Vikelidis was a Lieutenant Colonel of
the Greek Veterinary Corps before appointed
Professor of Veterinary Surgery of the Aristotle
University of Thessaloniki (Georgakis 2002). Dur-
ing his military service, Vikelidis practiced equine
surgery and served as head of the Army Veterinary
Hospitals in Athens and Thessaloniki. During this
period Vikelidis also performed equine surgeries
in private practice and gained reputation in the
city of Thessaloniki (Georgakis 2002). Long before
entering the academia, in 1930 Vikelidis reported
vagal nerve paralysis in two horses and cauda
equina neuritis in a horse (Petropoulos & Vikelidis
1930a, Petropoulos & Vikelidis 1930b). Professor
Vikelidis organized and developed the Clinic of
Surgery from the very beginning (Georgakis 2002)
(Figure 2). In 1955 and 1956 Vikelidis wrote the
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¢ @ecoalovikng (Georgakis 2002). TToAD mptv epyacBel
¢ akadnpaikog, To 1930 o Bikehidng dnpoocievoe mepl-
OTATIKK e TIAPAAVOT) TOU TIVELHOVOYXGTPLKOD VEVPOU
oe dvo immoug kat vevpitida Tng ttnovpidag oe évav (o
(Petropoulos & Vikelidis 1930a, Petropoulos & Vikelidis
1930b). O kabnyntrig BikeAidng opydvwaoe Kot avémtue
N XelpoLpyKkn KAvIKA and v apxr (Georgakis 2002)
(Ewoéva 2). To 1955 kat 1956 o Bikeidng ekmdvnoe ta
TpOTA Tpiot eYXELPISLO KTNVIXTPLKAG XELPOVPYLIKNG OTNV
EX\nvikn yAoooa (Ewéva 3). To 1958 Snpooievoe tnv
TIPWTN EAANVIKT epyaocio KTNVIXTPIKAG opBoredikng mov
avapePOTAV GTN XELPOUPYIKT oTabeportoinon Katay & Twy
ota {wa cvvtpodiég (Vikelidis 1958). Avo étn apyodtepa
dnpoaievoe GANN pia povoypadio mov avadepdTav oTn
Bepareia Tov KataypdTwv ota napaywyka (wa (Vikelidis
1960). To 1964 10 evSiadépov Tov Yl TNV ovpoAibiaon
odnynoe oe pia Snpooievuon TPLOY TEPLOTATIKWY O OKD-
Aoug pe AiBoug otV oupoddyo KOG TN Kal 0TV ovprBpa
(Vikelidis 1964).

Zrig apxég g dexaetiag Tov 1960 véo aipio etlon\be otnv
KAvikn: ot kTnviatpot Pwtng Iamadomoviog kat Imavvng
Towapitag, ToA& vtooxduevol wg PondnTikd SiSakTIKS
npoowmikéd. H cvoxétion petald avBpomvng latpikng
Kat KTNVIATPIKAG o8fynoav otn dnuiovpyic eldIkoT TV
OUHTIEPINAUBAVOHEV®V TNG XELPOVPYLKNG, AKTIVOAOYING
kat avatoOnatoroyiag. Ot Ianaddmoviog kat Tolapitag
oUVTOUA HETA TNV AVAANYN TwV KaBnKOVIwY Toug avé-
ntu€av éva 1dtaitepo evilapEpov ylor TNV aKkTvoloyia
Kat v opBokporoyia, e€€talav KAVIKA TTEPIOTATIKA KAl
mapédidav padnuata oto Lrpatiwtikd Noookopeio 424
Kat otnv latpikr) Zxohr, avtictotxa. To 1960 o Burns
niepleypope SIAPOpPEG TEXVIKEG XELPOLPYLIKNG TOL BopaKa
070 oKVAO Kot TN yé&Tta Kot ot Lumb et al. mepiéypayav tnv
TIpWTN AoPekTour mvedpova oTo okbAo To 1965 (Burns
1960, Lumb ot ovv., 1965). To 1963 o Knight dnpoacievoe
SlBwpakikr olcodpoyoTopn oe 75 mepIoTATIKA 08 GKUAO
yix TN Xelpoupytkn adpaipeon {évov copdtwy (Knight
1963). To 1963 o IMTamadomoviog dnpoacievoe tn StdaKTO-
pikn) Tov StatptPr pe titho «Xelpovpytkr) Tov Bwpaka 6To
okUAo» (Papadopoulos 1963) (Ewodva 4). H xetpovpyikn

Eikéva 4. H 8idaktopikn
StatpiPn) Tou Mamadomoulou, mou
AVAPEPETAL OTN «XEIPOUPYIKNA
Tou Bwpaka 0To oKVAO» (apxeio
Tou ouyypagéa A).

Figure 4. Papadopoulo’s PhD
thesis on “Thoracic surgery of the
dog” (author’s LP personal files).
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Eikova 3. Ta eyxelpidla KTvIaTpIKAG XEPOUPYIKNAE TOu Kabnynth
BikeAidn (apxeio Tou ouyypagéa Al).

Figure 3. Vikelidi's textbooks of Veterinary Surgery (author’s LP
personal files).

first three textbooks of veterinary surgery in the
Greek language (Figure 3). In 1958 he published
the first Greek veterinary orthopaedics paper
associated with fracture fixation in small animals
(Vikelidis 1958). Two years later another mon-
ograph related to the treatment of fractures in
large animals was published (Vikelidis 1960). In
1964 a keen interest in urolithiasis led to a report
of three cases of bladder and urethral calculi in
dogs (Vikelidis 1964).

In the early sixties new blood entered the clin-
ic: Photios Papadopoulos DVM and Ioannis Tsi-
amitas DVM two promising teaching assistants.
The association between human and veterinary
medicine stimulated the development of spe-
cialties including surgery, radiology and anaesthe-
siology. Papadopoulos and Tsiamitas soon after
their appointment developed a keen interest in
radiology and ophthalmology and attended clinics
and classes in 424 Army Hospital and in Medical
School, respectively. In 1960 Burns described var-
ious techniques for performing thoracic surgery
in dogs and cats, and Lumb et al. described the
first lung lobectomy technique in a dog in 1965
(Burns 1960, Lumb et al., 1965). In 1963, Knight
reported transthoracic oesophagotomy in a se-
ries of 75 dogs for the removal of foreign bodies
(Knight 1963). In 1963 Papadopoulos published
his PhD thesis entitled “Thoracic surgery in the
dog” (Papadopoulos 1963) (Figure 4). Surgical
management of pyloric stenosis in dogs was
first described by Archibald and Mitton in 1954
(Archibald & Mitton 1954). In 1964 the first two
cases of canine pyloric stenosis in Greece were



QVTLHETAOTILON TNG TTUVAWPLKIG OTEVWOTIG 0TO OKUAO TTEpL-
ypagetal mpwtn popa and Toug Archibald ket Mitton to
1954 (Archibald & Mitton 1954). To 1964 ta Svo mpwTa
TEPLOTATIKA TTUAWPIKNG OTEVWOTNG 0€ oKUAO oTnv EAAG-
da dnpoatevtnKay and Toug Bikehidn kot IMamaddmovio
(Vikelidis & Papadopoulos 1964a). To 1940 o Hoflund
TieplEyponpe To GUVOPOUO TTVEVHOVOYXOTPIKNG SuoTeying
ota pnpukaotikd (Rosenberger 1979). To 1964 ot Bikehi-
On¢ kat IMamadoémoviog dnpocievoav dVo TEPLOTATIKA
AELTOVPYIK®V SLATAPAYGDV TOU GTOHAKOL O€ UNPUKACTIKA
oL oTroleg TTPOKANBNKAY ATId TPWOT) TOL TTVELHOVOYACTPL-
KoV vevpovu (Vikelidis & Papadopoulos 1964b). To 1961 o
Espersen Snpocievoe meplotatikd SIAToonG Kal 0TpoPng
1oL TUPAODL evTépou oe ayehada (Espersen 1961). To 1965
o IMoamaddmovlog mepLéypaye £va TTAPOHOLO TIEPLOTATIKO
oe ayeddda (Papadopoulos 1965). To 1965 o ktnviatpog
Nikohaog Ikaykdrong mpooirpOnke wg fondntiké Sida-
KTIKO TIPOOWTIKO TNV KAWVIKY. O Tkaykdtong aoxohnonke
pe TNV xetpouvpyikn Twv Pooedwv. To 1957 o Gibbens
TiepLEypaye TNV Xpron OePHATIKOD HOOXEDHATOG YIa TNV
OV TIKATAOTAOT) TOL TIPOGOLoL X0 TOV GUVOEGHOL KATOTILY
pnéng Tou oe okvIo (Gibbens 1957). To 1967 o ITamo-
domovlog Snpoaoievoe Svo meptoTatika pri&ng mpdcbiov
XlooTol ovvdéopov ae GKUAOUG TIOL avTIKATAOTAONKaAY
pe Seppatikd pooyevpa (Papadopoulos 1967). To 1949 o
Zepp avépepe TNV EKTOUT TOU €€w KOV TIKOV TIOPOL Yot
v dtayeipton g é€w wtitidog oto okvAo (Zepp 1949).
To 1966 o IManadomovlog dnpooievoe TEcoepa TEPLOTA-
TIKQ OKOA@V TTOV LITEGTNOAV EKTOI TOVL TTAAYLOU TOLX®W-
HOTOG TOL €€ aKOLOTIKOL TIOpOoU Yo Tr) Stayelpton Tng
é€w wtiTdag (Papadopoulos 1966). To 1961 e€apOpnpa
NG emtyovatidag mpog Ta dvw Teplypadpnke oe Booeldn
(Curtis 1960). To 1967 ot TTanaddmovAog kat Ikayxkdtong
avépepay éva TeploTaTikd e€opOprHOTOC TTPOG T AV TNG
entyovatidag oe ayehdda ov avatdxOnKe (e xelpovpyikn
eMmépPaot) EKTOUING TOU HEGOL ETILYOVATISOKVULXOU OUV-

Eikoéva 5. Mpog ta dvw e§apBpnua tng emyovatidag 0o aplotepo omioblo
akpo ayehddag (Papadopoulos & Gagatsis 1967).

Figure 5. Upward fixation of the patella of the left hind limb in a cow
(Papadopoulos & Gagatsis 1967).

History of Greek veterinary surgery

reported by Vikelidis and Papadopoulos (Vike-
lidis & Papadopoulos 1964a). In 1940 Hoflund
described vagal indigestion syndrome in rumi-
nants (Rosenberger 1979). In 1964, Vikelidis and
Papadopoulos reported two cases of functional
disturbances of the stomach in ruminants caused
by vagal nerve injuries (Vikelidis & Papadopou-
los 1964b). In 1961, Espersen reported coecal
dilatation and dislocation in the cow (Espersen
1961). In 1965, Papadopoulos described a simi-
lar case in a cow (Papadopoulos 1965). In 1965
Nikolaos Gagatsis DVM was hired as a teaching
assistant in the clinic. Gagatsis was involved in
bovine surgery. In 1957 Gibbens described the
use of skin graft for the repair of anterior cruciate
ligament rupture in dogs (Gibbens 1957). In 1967
Papadopoulos reported two cases of anterior
cruciate ligament rupture in the dogs that were
repaired with a skin graft (Papadopoulos 1967).
In 1949, Zepp reported lateral ear canal resection
for the management of otitis externa in the dog
(Zepp 1949). In 1966, Papadopoulos reported
a series of four dogs that had lateral ear canal
resection for the management of otitis externa
(Papadopoulos 1966). In 1961, upward patellar
fixation was described in a cow (Curtis 1960) In
1967, Papadopoulos and Gagatsis reported a case
of an upward patellar fixation in a cow that was
reduced surgically by transection of the medial
patellotibial ligament (Papadopoulos & Gagatsis
1967) (Figure 5). In 1967, Leighton described
everting end-to-end intestinal anastomosis in
dogs and Grier evaluated invagination techniques
in intestinal anastomosis in dogs in 1968 (Leight-
on 1967, Grier 1968). In 1968 Tsiamitas published
his PhD thesis entitled “An experimental method
of end-to-end enteroanastomosis in the dog”
(Tsiamitas 1968) (Figure 6). The first successful
attempt for the repair of femoral neck fractures
was reported by Cawley et al. in 1956 (Cawley
etal. 1956). In 1968, Papadopoulos published his
habilitation related to the experimental study of
fractures of the femoral head in the dog (Papa-
dopoulos 1968). Surgical treatment of canine hip
luxation was reported by Knowles et al. in 1953
(Knowles et al. 1953). In 1969, Papadopoulos
and Dessiris reported the toggle-pin technique
for the management of hip luxation in two dogs
(Papadopoulos & Dessiris 1969). In 1970 Angelos
Dessiris DVM was appointed teaching assistant in
surgery. Dessiris soon expressed a keen interest in
radiology, which led him to receive postgraduate
training in radiology in a human hospital for a
year. In 1966 Clemente reported a technique for
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d¢opov (Papadopoulos & Gagatsis 1967) (Ewkéva 5). To
1967 o Leighton mepléyponpe TNV TEXVIKH EKOTPOPNG TOV
BAevvoyovou, eviepeKTOUNG Kat TEAIKOTENIKNG EVTEPOQ-
VaoTOHWONG 0To OKOAO Kat o Grier afloAdynoe TexviKég
dnpovpyiag eyKOAEATHOU KATK TNV EVIEPOAVACTOUWOT
070 0KVAO TO 1968 (Leighton 1967, Grier 1968). To 1968
o Towapitoag dnpocievoe T diSakTopikn Tov SatpiPr pe
Titho «Mia metpoapatikn péBodog TehikoTeNKNG evVTEpO-
avaGTOH®ONG 0To oKVAo» (Tsiamitas 1968) (Ewdva 6). H
TIPWTN eNMITLXNEEVT TTpooTiaDela Yl TV otabeporoinon
KOTAYPATOV THG KEGAANG TOL pnplaiov SnpooteVTnKe Ao
toug Cawley et al. to 1956 (Cawley et al. 1956). To 1968 o
[MaraddmovAog dnpocievoe Tn StatpLPr) Tov enl vdnyeaia,
OVOLpOPLKE LE TNV TEELPOHATIKI XELPOLPYIKT oTalepoTtoinon
TWV KATHYHATOV TNG KEPAANG TOL {Nploiol 6TO OKVOAO
(Papadopoulos 1968). H xelpovpylK aVTILETOTLOT TOL
e€apOprpaTog Tov LoYioL 0To OKUAO dNpOCLEDTNKE aTTd TOUG
Knowles et al. to 1953 (Knowles xat ouvv. 1953). To 1969
ot ITamadomovrog kat Aeaipng Snpoocievoay TNV TeXVIKN
He NAo Kekappévo oe 0pBn ywvia KaTd TN XELPOLPYIK
avtipetonion e€apbpnparog Tou wxiov og Svo oKVAOULG
(Papadopoulos & Dessiris 1969). To 1970 o ktnviatpog Ay-
yehog Aeaipng avéhapPe kabrnkovta wg Pondntiko didaxtikd
TIPOCWTILKO 01N pHovada xetpovpyiknc. O Aeaipng chvTopa
e€éppaoe 101aiTePO eVSIAPEPOV WG TTPOG TNV AKTIVOAOYiaL,
10 o1toio Tov 001)yNnoe o€ peTeKTTAISELOT OTNV AKTIVONO-
yia oe avBpwrivo voookopeio yia éva xpovo. To 1966 o
Clemente avédepe pLa TEXVIKT] YIX TOV AKPWTNPLAGHO TNG
316 ¢pahayyag ota Pooetdr) (Clemente 1966). To 1969 ot
Aeoipng kot Iamaddmovlog Snpooievoay 7 eploTatikdg oe
Booeidr) Tov LTTETTNOOY AKPWTNPLACHOS TNG 3NG PaAaryYag
¢ OepamevTIKY AVTIHETOTILON XPOViwV Tabroewv Tov
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Eikova 6. TuvOeTIKOG SaKTUMOG yla TENIKOTENKN
EVTEPOAVACTOUWON 0€ OKUAO (Tsiamitas 1968).

Figure 6. Synthetic ring to aid in an end-to-end intestinal
anastomosis in a dog (Tsiamitas 1968).

digit amputation in cattle (Clemente 1966). In
1969, Dessiris and Papadopoulos reported a series
of seven oxes that underwent digit amputation
for the treatment of long-standing claw pathology
(Dessiris & Papadopoulos 1969).

During the fifties the surgical caseload of the
clinic was low and consisted mainly of equines
and farm animals and surgeries were performed
most often under local, regional or intravenous
anaesthesia (Figure 7). It was not until 1980
when the introduction of general anaesthesia
with inhalant anaesthetics facilitated the devel-
opment of more complicated and sophisticated
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Eikova 8. AvaioOnTtikr ouokeun yia mapaywylkd {Wa mov ayopdoTnke
oTa TéAn TG SekaeTiag Tou 1970 Kal XpnolpomolOnke Kupiwg o€ MMoELdNn
(apxeio Tou ouyypagéa Al).

History of Greek veterinary surgery

]

Eikdva 9. Texvikr aKIvnTomoinong Ke OKoi yia Ty TomoBétnon
ayeAadag og MAdyla KaTAkAlon ota péoa tng Sekaetiag Tou 1970
(apxeio Tou ouyypagéa A).

Figure 8. A large animal anaesthesia machine was purchased in late
seventies and used mainly for equines (author’s LP personal files).

Figure 9. Half-hitch technique for casting an ox in mid-seventies
(author’s LP personal files).

dpov 0066 (Dessiris & Papadopoulos 1969).

Kata n Stdpreta tng dexaetiag Tov 1950 o aptBpdg
XELPOUPYIKWYV TIEPIOTATIKWV TNG KALVIKAG NTAV HKPOG,
TiepAGpPorve KUpIwg LTITOoeLdT Kot TTapaywyLkd (oo Kt ot
eMEUPAOELG YivOoVTAY GUXVOTEPQ LTTO TOTILKT, OTEAEXLotioL 1)
evéolpn avatoOnoia (Eicdva 7). Anéd 1o 1980 at émelta, ple
TNV N el0aYwYT TNG YEVIKAG avaloOnoiog pe elomvedpeva
avaledntikd, StevkoAvOnKe n avamTuEn Lo TePIMAOKwWY
KOt EKAENITUOHEVOVY XELPOUPYLKMV TEXVIK®V OTA LITTTOeLdT
(Ewcova 8). O BikeAidng nrav Kupiwg xelpoupydg umoel-
SV Kat Tot TTePLoTOTEPX EKTTOUSEVTIKA HEAT) TNG KALVIKAG
avohappavay eneppéoelc oe peydha {wa (Ewdveg 9-12).

surgical procedures in the equines (Figure 8).
Vikelidis was mainly equine surgeon and most
faculty members of the clinic were involved in
large animal surgery (Figures 9-12). Faculty sur-
geons were hesitant to proceed in the treatment
of small animal diseases, since they were lacking
specialization. The need of new clinical facilities
to accommodate the expansion of knowledge
and caseload was recognized as early as 1958.
However, the new clinic of surgery along with
the laboratory of radiology was completed in
early 1970. The facilities of the clinic of surgery

Eikova 10. O Anprtplog lyyAéong, Ewkdva 11. O Kapayiavvng, {wokdpog g Ewkdva 12. Anokepdtwon Boogidoug (1971 - apyeio Tou
{WwOKOPOG TNG HOVASAg XELPOUPYIKAG, XELPOUPYIKNG KAIVIKIG Xpnotpomolei Tnv oupd  ouyypagéa Al).

£@apuUolel plvoo@IyKTAPpa o€ ayeada yla va eMTOxEL aKivnTomoinon Tou omicBiou Figure 12. Dehorning of a cattle (1971 - author’s LP
(apxéc Tne dekaetiag Tou 1970 - apyeio akpou (apxég Tng dekaetiag Tou 1970, apxeio personal files).

Tou ouyypagéa All). Tou ouyypagéa Al).

Figure 10. Dimitrios Iglesis, an animal Figure 11. Karayiannis, an animal technician
technician of the clinic of surgery, of the clinic of surgery is using the tail to
applying a nose holder in a cow (early achieve hind limb restraining (early seventies -
seventies - author’s LP personal files). author’s LP personal files).
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Eikova 13. O kabnyntrig Namadémoulog e€eTdlel 0KUAO 0TN VEOKTIOTN
XELPOUPYIKN KAVIKN TIG apXEC Tou 1970 (apxeio Tou ouyypapéa Al).

Figure 13. Professor Papadopoulos examining a dog in the newly built
Clinic of Surgery in early 1970 (author’s LP personal files).

Ot mavemiotnpiakol xetpovpyoi Siotalav va emextaBolv
nipog TN Bepaneia mabioewv ot {wa cUVTPOPLAG Ka-
00g Sev digbetav v e€etdikevon. H avaykn yia véeg
EYKATAGTAOELG OTNV KALVIKT Yt va e€UTINPETHOOLY TNV
ETMEKTOOT) TNG YVWOONG KL TOL GOPTOL TWV TIEPIOTATIK®V
efxe 10N StamiotwOel amd 10 1958. Qo1600, N avavewpévn
XELPOUPYIKN KAWVIKN pali fe To epyaoTplo akTivohoylag
olokAnpwOnke otig apxég Tov 1970. Ot eyKaATACTACELG
NG XELPOVPYLKNAG KAVIKNG Kat Oiwg Tov epyactnpiov
AKTIVOAOYIOG TV GUYKPIOLUES e TIG AVTIOTOLKEG AANWV
Knviatpikav Zxohav g Avtikig Evpamnng. Hvedktiot
SLwpodn KAWVIKT eixe, HeTaCV AWV, XelpoupyLkég aibovoeg
yior opBotedikeg emepPATELS Kot EMEUPATELS HOAXKGDY LOTWV
{0V GUVTPOPLAG, ia peydn xelpovpykr aibovoa utrmo-
€18V KaL TTOAOVE Xwpoug vooneiag. 6TO00, CTHOVTIKT
avénon otov aplBpd TwV XELPOUPYIKGOV TTEPLOTATIKGDY OTA
(O oLVTPOPLAG onpelwONKe TEAKE 0T TEAN TNG OeKaeTiOg
10U 1960. Ot e€ehi€elc avtég 0dnynoav tov [amadomovio
va emiokedtel 1o Royal Veterinary College Tov Aovdivou
10 1963. Exel o ITamaddmoviog épace TovAdxloTOV 18
HIVEG WG ELOIKEVOHEVOG, AOKOVTAG XELPOVPYLKT TV {wwV
oLVTPOPLAG, opBaApoloyia, akTivoloyia Kot avaloOnato-
Aoyla, umtod TV emthpnon Tov Kabnyntr Formston. Katd
™ Stapkela NG mapapovg tov ato Aovdivo ot ITamado-
movAog kat Formston dnpocievoav éva dpBpo mov ago-
povoe atny emnidpaon NG alpa-xvpodpuyiving oTov Gpakd
Kal Tov apdpPAnoTpoetdn Twv okVAwv (Papadopoulos &
Formston 1965). H epyaocia avtr) mapoucl&otnKe emiong
oto Xuvédplo tng Bpetavikng Etalpeioag Mikpwv Zowv Ttou
éraPe xopa 0to Aovdivo 10 1965. MeTd TV 0OAoKApwon
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Ewkova 14. 0 kabnyntrig MNamaddmoulog 6To VEOKTIOTO
XElpoupyeio oTIg apxEg Tou 1970 (apxeio Tou cuyypagéa Al).

Figure 14. Professor Papadopoulos in the newly built operating
room in early 1970 (author’s LP personal files).

and especially the radiology lab were comparable
with those of other Western European veterinary
schools. The newly constructed two-flour clinic
had, among others, operating rooms for small
animal orthopedic and soft tissue surgeries, a
large equine operating room and many hospi-
talization areas. A significant increase however
in small animal caseload was actually noted by
the end of the sixties. These developments led
Papadopoulos to visit Royal Veterinary College
in London in 1963. There, Papadopoulos spent
almost 18 months, as a resident, practicing small
animal surgery, ophthalmology, radiology and
anaesthesiology under the supervision of Profes-
sor Formston. During his stay in London, Papa-
dopoulos and Formston published an article on
the effect of alpa-chemotrypsin on the lens and
retina in dogs (Papdopoulos & Formston 1965).
This paper was also presented in British Small
Animal Association Congress that took place
in London in 1965. After the completion of his
residency, Papadopoulos made short visits to the
Veterinary Schools of Copenhagen, Denmark
and Stockholm, Sweden and received further
training in small and large animal surgery. In
Denmark and Stockholm Papadopoulos spend
four months and worked with Professors Obel and
Espersen. Papadopoulos became Professor of vet-
erinary surgery in 1968 following the retirement
of Professor Vikelidis. Professor Papadopoulos
was the founder of small animal orthopaedics,
neurosurgery and ophthalmology in Greece and
during his career veterinary surgery entered into



Eikova 15. To xelpoupyeio pahakwv 10Twv TnG KAVIKNG 0TIC apyxég Tou 1970
(apxeio Tou ouyypagéa Al).

Figure 15. The soft tissue operating room of the Clinic in early 1970
(author’s LP personal files).

NG petexmaidevong tov o Ianadomovlog ékave GUVTOEG
emiokéYelg oTig Krnviatpikég Zxolég ne Komeyydyng otn
Aavia Kat TG ZrokxoAung otn Lovndia, 6mou Kat éafe
TIEPALTEPL EKTIAISEVTT GTN XELPOUPYLKT), TOGO TV (BwV
CLVTPOPLEG GO0 KAl TWV TTAPAYWYIKWV {®wwv. Ztn Aavia
Kat T ZtokxoApn o IMamaddmoviog népace T€00epelg
HIVEG OTIOL CLVEPYATTNKE e Toug KaBnyntég Obel kat
Espersen. O IManadomovhog €yve kabnyntng KTnviatpl-
KIG XELPOLPYIKNAG TO 1968 katomy ovvta&ioddtnong tov
kaBnyntA Bikehidn. O kabnyntng IMamaddmovrog rtov
o 18puTr¢ NG opBomedikng Twv OV CUVTPOPLAG, TNG
VEUPOXELPOUPYIKNG Kat TNG opBaipoloyiag otnv EANG-
Sa, Kot KAt T SIpKeLo TG KAPLEPAG TOU 1 KTNVIXTPLKT
xetpoupyikr) elonABe oe pa véa emoxn (Ewcoveg 13-19).

Eikova 17. O kabnyntrig Mamaddémoulog kat n opdda tou ev wpa
XELPOUPYIKNG EMEPPBacnC kaTappdktn og okUAo (1972 - apxeio Tou
ouyypagpéa A).

History of Greek veterinary surgery

Eikéva 16. O kaBnyntri¢ Mamadomoulog pe aAoug kabnyntég
NG Ktnviatpikng XxoAng Oeocalovikng. Amo aplotepd ot
XptotoSouhou, Acmwtng, Talpoyidvvng Kat BAaxog (oto Babog -
apxeio Tou ouyypagéa Al).

Figure 16. Professor Papadopoulos with other Professors of

the Veterinary School of Thessaloniki. From left Christodoulou,
Aspiotis, Tsirogiannis and Vlachos (in the background - author’s LP
personal files).

Ewkova 18. Tuhiypévn yala tomoBetnpévn mavw 0T XEPOUPYIKA
XEIAN AQImapOTOUNG TIOU GUYKPATEITAL PE ATAEG XWPLOTEG PAPEC
Slapéoou Tou H€ppaTog Kat Tou umodopiou 10Tou. Mia TeXVIKN TTou
xpnotpomouiBnke o€ kabnueptviy BAcn oTn XELPOUpYIKN KAVIKA
N Sexaetia Tou 1980 wg TEXVIKN EMIBEONC TOU XELPOUPYIKOU
TpavpaTog AamapoToun¢ (apxeio Tou cuyypagéa All).

Figure 18. A gauze roll placed over a laparotomy wound and
secured in place with simple interrupted sutures passed through
skin and subcutis. A technique used routinely in the clinic of
surgery in the eighties as laparotomy wound dressing (author’s LP
personal files).

Ewkova 19. Ta yxelpidia KTNVIATPIKNAG XEIPOUPYIKNE TOU
MNamadémoulou (apxeio Tou cuyypagéa Al).

Figure 17. Professor Papadopoulos and his team performing cataract
surgery in a dog (1972 - author’s LP personal files).

Figure 19. Papadopoulo’s textbooks of veterinary surgery
(author’s LP personal files).
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YtabepotnTa delitepng XpOVIKNG
TiepLodou (1970-1990)

To 1970 ot [kaykatong kat Aecipng Snpoocievoav éva
OTIAVLO TIEPLOTATIKO TEPLOPLYHEVNG KHANG Stapéoou pri&ng
ToU emimAdou o pio aryehdSa (Gagatsis & Dessiris 1970).
To 1930 o Bosshart avépepe mpchtog evieptd eyKOAEATHO
o€ fooetdn) (Bosshart 1930). To 1970 o INamaddmovAog on-
HOGIELTE TECOEPN TIEPLOTATIKA EVTEPLIKOV EYKOAENGHOD O
Booeldn mov avtipeTwmioTnKay Xetpovpytkd (Papadopoulos
et al. 1970). To 1955 ot Seibold et al. Snpoocievoav mbavr
OLOXETLON HETAED TV VEOTTANGUAT®OV TOL OLGOGAYOU KAl
G Moipwéng and Spirocerca lupi 6to okvIo (Seibold et
al. 1955). To 1971, o Aecipng Snpocievoe meplotatikd
peyaolcopayouv e oKONo e€attiag tng Spirocerca lupi
(Dessiris 1971). To 1969 ot Pelug kat Calnan peAétnoav y
TPWTN popd TN GPLGLOAOYIKT avaTOp{x TV AepdayYeiwy
Tou omioBiov dxpov Tov okvAov (Pelug & Calnan 1969).
To 1971 ot Bhaxdxng-Mihiapag kat Agoipng peAétnoov
T GUOLOAOYIKA AepLdparyyeiot 6TO 0TiaBL0 dikpo TOL GKUAOU
péow apeong Aeppayyeloypadiog (Vlachakis-Miliaras and
Dessiris 1971). To 1971 ot ktnviatpot Nikohaog Movatép-
dag kat Oeddwpog IMamadomovhog avéaPav kabrikovta
PonOnTiKoL SIGAKTIKOV TIPOCWTIKOD GTT) OVASK XelpoLp-
yikig. To 1952 ot Wiessner kot Wiessner dnpocievooy
TO TIPWTO TIEPIOTATIKO ETUPUGLOAVONG TNG KEPAANG TOV
pnptaiov oe pio ayeh&Sa (Wiessner & Wiessner 1952).
To 1971 ot ZaovAidng kat Aecipng Snpooievoav meptota-
TIKO eTLPUOLONVONG TNG KEGOANG TOUL Hnplaiov oe Xoipo
(Saoulidis & Dessiris 1971). H pvehoypadia 0to cKOAO
pexetnOnke ylx mpotn popd to 1936 (Brook 1936). To
1972 o Aeoipng dnpooievoe T SidakTopikr Tov SlaTpiPn
e Oépa Tn pehéTn TG pueloypadiag oe GuCLONOYLKOVG
okvlovg (Dessiris 1972). To 1962 o Vitums mepiéypope
ovyyevn éktommn npoéhevorn de€lag vrokAeiSiag aptnpiag
Kat kovng kapwtidag oe oxvAo (Vitums 1962). To 1973 o
Aeoipng npoaoievoe éva TepIOTATIKG oy YELKOD SAKTUA{OU
o€ OKDAO (e TIoryiOeVOT) TOL OLOOPAYOL ATt TIG SVO KOLVEG
Kapwtideg aptnpieg (Dessiris 1973). To 1957 o Worthman
avEpepe TNV TAPAALOT TV TTEPIPEPIKOV VEDPWY GTO OKUAO
(Worthman 1957). To 1973 ot Aeoipng kot ovv. Snpoai-
€VOAV TIAPUADOELS e€ALTING KAKWOTEWV TWV TIEPLPEPIKOV
vevpwv 0To okOAo (Dessiris et al. 1973a). H ovpoypadia
0TO OKUAO TIepLypddpnKe TIpwTn popd ard Toug Borthwick
kot Robbie to 1969 (Borthwick & Robbie 1969). To 1973
ot Aeaipng kat Iormad6movlog ékavay aITeKKPLTIKT) OUPO-
ypadio 6e oKOAOLG pe T Xoprynon avéavopevng 86ong
oxlaypadikov (Dessiris & Papadopoulos 1973). To 1972 o
Ktnviatpog Anpnitptog Pamtdmovlog avélaPe kadrkovta
PonOnTiKo SISAKTIKOD TPOCWITIKOV 0T XELPOUPYLKT KAL-
vikr). O Leslie Hall ané to IMavemotiuto tov Cambridge
ATV 0 TTPWTOG TToVL TrepLéypaye avatodnoia pe aroBdavio
oty ktviatpikr) pdén (Hall 1957). To1973 ot Agoipng kat
ovv. dnpooievoav TNV xpron avaisdnoiag pe provobdivio
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a new era (Figures 13-19).

Second period- stability (1970-
1990)

In 1970 Gagatsis and Dessiris reported an un-
usual case of intestinal strangulation through
an omental rent in a cow (Gagatsis & Dessiris
1970). In 1930, Bosshart first reported intesti-
nal intussusception in cattle (Bosshart 1930). In
1970, Papadopoulos et al. reported four cases of
intestinal intussusception in cattle which received
surgical treatment (Papadopoulos et al. 1970). In
1955, Seibold et al. reported a possible association
between oesophageal tumors and Spirocercal lupi
infection in dogs (Seibold et al. 1955). In 1971,
Dessiris reported a case of megaoesophagus in
a dog associated with Spirocerca lupi infection
(Dessiris 1971). In 1969, Pelug and Calnan studied
for the first time the normal anatomy of the lym-
phatics of the hind limb of dogs (Pelug & Calnan
1969). In 1971, Vlachakis-Miliaras and Dessiris
studied normal lymphograms in the canine hind
limb by direct lymphography (Vlachakis-Miliaras
and Dessiris 1971). In 1971 Nikolaos Moustardas
DVM and Theodoros Papadopoulos DVM were
hired as teaching assistants in surgery. In 1952
Wiessner and Wiessner reported the first case
of epiphysiolysis of the femoral head in a sow
(Wiessner & Wiessner 1952). In 1971 Saoulidis
and Dessiris reported another case of femoral
head epiphysiolysis in a sow (Saoulidis & Dessiris
1971). Myelography in dogs was initially studied
in 1936 (Brook 1936). In 1972 Dessiris published
his PhD thesis related to the study of myelog-
raphy in normal dogs (Dessiris 1972). In 1962
Vitums described anomalous origin of the right
subclavian and common carotid arteries in the
dog (Vitums 1962). In 1973 Dessiris reported a
case of vascular ring anomaly in a dog associated
with esophageal compression from both com-
mon carotid arteries (Dessiris 1973). In 1957
Worthman reported peripheral nerve paralyses
in the dog (Worthman 1957). In 1973 Dessiris
et al. described paralyses caused by peripheral
nerve injuries in dogs (Dessiris et al., 1973a).
Urography in dogs was described by Borthwick
and Robbie in 1969 (Borthwick & Robbie 1969).
In 1973 Dessiris and Papadopoulos performed
intravenous urography in dogs by administration
of an increased dose of contrast media (Dessiris
& Papadopoulos 1973). In 1972 Dimitrios Rap-
topoulos DVM was appointed as a teaching as-
sistant in surgery. Leslie Hall of Cambridge was



0T XeLpoupYiKkr) Tov okvAov (Dessiris kat ovv. 1973b). To
1974 ot Aecipng kat BAaydikng-MnAiapdg dnpooievoay tnv
emidpooT) TNG HEPLKNG Karl OAKIG OTTANVEKTOUNG 0 OKUAOUG
(Dessiris & Vlachakis-Miliaras 1974). To 1974, ot Aecipng
Kot Pamtomoviog Onpooievoay MePLOTATIKO OTIOTIKOD
ovvdpopou oe ayerdda (Dessiris & Raptopoulos 1974). To
(810 étog ot Movotapdag kat ouv. peAétnoav Tny enidpaon
NG 0EVTETPAKLKAIVIG OTNV TTOPWOT TOV KATHYHATWV
oT1o okVAo (Moustardas et al. 1974). To 1974, o NikOAaog
Movotapdag dnpoaoievoe Tn SidakToptr ToL SlATPLPr) e
Bépa Ty emidpaon TwV KOPTIKOGTEPOELSWY GTNV TWPWOT
TWV KATAYUATwV 0To okVOAo (Moustardas 1974). To 1973,
o Nunamaker mepiéypaye TNV artoKatdoToo TOV KoTay-
HATOV TNG KEPAANG TOL UNPLoioL 00TOV HE GUUITLETTIKT)
ooteooVvBeon Twv KaTAYHATIKGOV dKkpwv (Nunamaker
1973). To 1974, o Aecipng Snpooicvoe tn Statptfr) Tov erti
VPN YeETiot OXETIKA e TNV CUUITLECTIKY 00TeE0cVVOeOT) 0TO
okVMo (Dessiris 1974). To 1958, ot Patterson kot Munson
TEPLEYPAYAV HETATPAVHUATIKO XLAOB@paKa oe GKOAOUG
TIOL AVTILETWITIOTNKE pe artolivwon Tou Bwpakikol md-
pou (Patterson & Munson 1958). To 1976, ot Teyidg Kot
ovv. dnpoocievoav dSiadpopeg pebodovg Aeppayyeloypo-
¢plag oToV TMEpApATIKA TTpoKaAoVEeVO XUAoBhpaka oTo
okVlo (Pejas et al. 1976). H dvom\acia tov loxiov oto
OKONO avaépeTal oTnV KTNVIXTPLKN PIPAOYypadia TpwTn
¢popd to 1959 (Schnelle 1959). To 1976, ot MixanAidng
Kot Aeoipng Snpooievoav dvo meploTatikd Svomiaoiog
ToU Loxiov og okOAovg (Michailidis & Dessiris 1976). To
1975, o xtnviatpog Xapilaog Kapatlidc mpooeApon wg
PondnTIKS SISAKTIKO TIPOCWTTIKO OTN XELPOUPYIKT KALVL-
kn. To 1976, o Anuntpng Pamtomoviog Snpocievoe T
S18aKTOPIKT TOL SLATPLPT) OKETIKA [E TV HEAETT) OOTIKOV
HOOXEVHATWY 0TO oKVAO (Raptopoulos 1976). To 1977, ot
Kapatliag kot Parrtdmovlog avépepay TEPIOTATIKG 00Te-
ox6vdpwaong Tou pnplaiov kovdvlov oe okvAo (Karatzias
& Raptopoulos 1977). To 1978, ot Kapat{iag kot Aeaipng
TIEPLEYPAYOLY TTEVTE TTEPLOTATIKA KATAYHATWV TOU U pLoiou
TIOU QVTLHETWTTIOTNKOY [le CUUTTLECTIKT) 00TE0CUVOEDT) O
okvloug (Katazias & Dessiris 1978). To 1981, ot Aeaipng Kat
[Maradomovlog avépepay enmAokég 00Te0cVVOEDTC TRV
SLPLOIAKOV KATAYHATOV o€ 55 okOAoUG Kat To 810 €Tog
ot Aeaipng kat MovotapSag dnpocievoay dVo meploTatid
HE TIpapOpP®OT TNG YPapUNG TwV dKpwV o€ GKUAOUG
(Dessiris & Papadopoulos 1981, Dessiris & Moustardas
1981). To 1981 ot ktnviatpot Tewpytog Totpomoviog kat Ma-
pia Kapaytavvorovlov avédaBav kabikovto Bondntikov
SI8KTIKOV TIPOOWTILKOV GTNV HovAda XeLPOUPYIKNG. ZTat
TéAn G Sexaetiag Tov 1970, o Pamtdmovlog entoképOnke
10 Bristol 610 Hvwpévo Baoielo yia va eldikevBel oty
Kmnviatpikn AvateOnotoloyio. Katom tng odokAnpwong
NG eknaiSevomn¢ Tov, o Pamtdmoviog €ytve SUTAwHATOVY0G
Ktnviatpikng AvatoOnotoloyiag tov Baothikot Krnviatpt-
KoV KoAeylou kat fjtav o 1dpuTrig NG KTNVIXTPLKNG avoLl-
oBnololoyiag otnv EAAGSa. Emiong ouvéPae onpavTikd
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the first to describe halothane anaesthesia in
veterinary medicine (Hall 1957). In 1973 Dessiris
et al. reported the use of fluothane anaesthe-
sia in canine surgery (Dessiris et al., 1973b). In
1974 Dessiris and Vlachakis-Miliaras reported
the effects of partial and total splenectomy in
dogs (Dessiris & Vlachakis-Miliaras 1974). In
1974, Dessiris and Raptopoulos reported a case
of spastic syndrome in a cow (Dessiris & Rap-
topoulos 1974). In the same year Moustardas
et al. studied the effect of oxytetracycline in the
fracture healing in dogs (Moustardas et al. 1974).
In 1974, Nikolaos Moustardas published his PhD
thesis related to the effect of corticosteroids in the
fracture healing in dogs (Moustardas 1974). In
1973, Nunamaker described the repair of femoral
head fractures by interfragmentary compression
(Nunamaker 1973). In 1974, Dessiris published his
habilitation related to the study of compression
osteosynthesis in the dog (Dessiris 1974). In 1958,
Patterson and Munson described traumatic chy-
lothorax in dogs treated by thoracic duct ligation
(Patterson & Munson 1958). In 1976, Pejas et al.
reported various methods of lymphography in
experimentally created chylothorax in dogs (Pejas
etal. 1976). Canine hip dysplasia was appeared in
the veterinary literature in 1959 (Schnelle 1959).
In 1976, Michailidis and Dessiris reported two
cases of hip dysplasia in the dog (Michailidis &
Dessiris 1976). In 1975, Harilaos Karatzias DVM
was hired as a teaching assistant in surgery. In
1976, Dimitris Raptopoulos published his PhD
thesis related to the study of bone transplants
in dogs (Raptopoulos 1976). In 1977, Karatzias
and Raptopoulos reported a case of osteochon-
dritis dissecans of the femur in a dog (Karatzias
& Raptopoulos 1977). In 1978, Karatzias and
Dessiris described five cases of femoral fractures
treated with compression osteosynthesis in the
dog (Katazias & Dessiris 1978). In 1981, Dessiris
and Papadopoulos reported complications of
osteosynthesis of diaphyseal fractures in 55 dogs
and in the same year Dessiris and Moustardas
reported two cases of angular deformities in the
dog (Dessiris & Papadopoulos 1981, Dessiris &
Moustardas 1981). In 1981, Georgios Tsimopou-
los DVM and Maria Karayannopoulou DVM were
appointed as teaching assistants in surgery. In the
late seventies, Raptopoulos visited Bristol, UK
to study Veterinary Anaesthesiology. After the
completion of his training Raptopoulos obtained
the RCVS Diploma of Veterinary Anaesthesia
and became the founder of veterinary anaes-
thesiology in Greece. He has also significantly

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

227



|0TOPIKA QVAGKATINGN TNG EMNVIKIG KTNVIATPIKAG XELPOUPYIKAG

Ewkdva 20. O kaBnyntr¢ Pamtomoulog (aptotepd) avaiobntomolei évav
XIUmatdn yla odovTiatpikn emépBaon kat o kabnyntng Movotapdag (5e€1d)
KAavel akpdaon Twv KapSlakwv Axwv (n ewtoypagia Ajeonke o 1987 -
apxeio Tou ouvyypagéa All).

Eikova 21. O kabnyntrig Aeaipng aplotepd pe Tov Kabnyntn
Nanadémoulo otnv TeEAeTH ouvTaglodOTNONG TOU TEAEUTAIOU TO
1999 (apxeio Tou ouyypagpéa All).

Figure 21. Professor Dessiris on the left with Professor
Papadopoulos at his retirement ceremony in 1999 (author’s LP
personal files).

Figure 20. Professor Raptopoulos (on the left) is anaesthetizing a
chimpanzee for dental surgery and Professor Moustardas (on the right) is
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auscultating his heart (Picture taken in 1987 - author’s LP personal files).

OTNV £YKATAOTAOT TNG e€elS{KELONG TNV KTNVIATPLKN
avatcOnotohoyia otnv Evponn pe 1o va yivel §ek166 wg
TIPOGKEKATHEVOG ELOIKOG KAl LTINPETNOE WG TTpdedpog Kat
pérog tng Extedeotikng Emtponnig yia T mpwta 13 €11
tou Evpwnaikot KolMeyiov Ktnviatpikng Avaiodnaoiag
kat Avarynoiog (Ewédva 20). O Kapatliag emoxépOnke to
AvoBepo g Leppaviog o 1980 yia va ekmatdevtel 0TV
naBoloyia kat xetpovpytkr) Twv Pooedav. To 1982, o Kapa-
1016 Snpoatievoe n Sidaxtopikr) Tov dlxTpLPr) 610 AVoPepo
TI0L avaPepdTaY GTNV HEAETN TNG apOpiTidag Twv Pooedav
(Karatzias 1982). O Kapat{i&g €ywve xabnyntg to 1997.
O xaBnyng Kapatlidg Katéotnoe Tnv XeLpOupyLKN) TwV
Tapaywykov (owv wg xoptotr eldikotnta. H éuppatn tou
evTépou oTa fooetdn peretrOnke anoé tov Harold Pearson
g Kenviatpikrg ZxoAn¢ tov Bristol (Pearson 1973). Zta
péoa e Sexaetiog Tov 1980 ot ITamadomoviog Kat cuv.
HEAETNONV TTELPAHATIKEG XELPOUPYIKEG TEXVIKEG YL TNV
éuppaln tov evrépou ota Pooeldn (Papadopoulos et al.
1985a, Papadopoulos et al. 1985b, Papadopoulos et al. 1987).
O Aeoipng ¢ywve Kadnyntig Xetpovpytkng-Aktivoloyiag
10 1988 Kat o IMTamaddmoviog ouviaiodotnOnke to 1999
(Ewova 20). O Aesipng ovvtadiodotnBnke to 2007. O
Pamtomovrog €ytve Kabnyntng knviatpiknig Xelpovpyknig
kat AvairoBnololoyioag 1o 1995 (Ewdva 21).

H véa emtoxn)

Z1a Téln NG dekaetiag Tov 1990 pia véa emoxr ylo TNV
KTNVIATPIKT Xetpoupytkr) Eexivnoe Kot emADe n petopdp-
pwon e Ktnviatpikig Zxohis. Néo aipa elonibe oo
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contributed to the establishment of the speciali-
sation of veterinary anaesthesiology in Europe by
being accepted as invited specialist and serving
as President and Executive Committee member
for the first 13 years of the European College of
Veterinary Anaesthesia and Analgesia (Figure
20). Karatzias visited Hanover, Germany in 1980
to study bovine medicine and surgery. In 1982,
Karatzias published his PhD thesis in Hanover
related to the study of bovine arthritis (Karatzias
1982). Karatzias became professor in 1997. Pro-
fessor Karatzias, established food animal surgery
as a separate discipline. Intestinal obstruction
in cattle was studied by Harold Pearson of Bris-
tol Veterinary School (Pearson 1973). In middle
eighties, Papadopoulos et al. studied experimental
intestinal obstruction in cattle (Papadopoulos et
al. 1985a, Papadopoulos et al. 1985b, Papado-
poulos et al. 1987). Dessiris became Professor
of Surgery-Radiology in 1988 and Papadopoulos
retired in 1999 (Figure 20). Dessiris retired in
2007. Raptopoulos was appointed Professor of
Veterinary Surgery and Anaesthesiology in 1995
(Figure 21).

The new era

In late nineties, a new era of veterinary surgery
emerged and transformation of the Veterinary
School took place; new blood entered the academ-



TIOLVETTLO T IO Kall OLVELEPepe 0TNV PeATiwon TG opbo-
TedIKNG TV {OWV CUVTPOPLAS, TNG XELPOVPYLKNG HOAAKMY
LOTWYV, TNG VELPOXELPOUPYIKTG, TNG XELPOVPYLKNG TOU {TTTTOU,
NG Xetpoupytkng odpBakpoloylag Kot NG 080VTIATPIKAG
TaAUTOXpOVA He GAN ATopo 6TV avatoOnotoloyia, aval-
ynota kot evtatin Oepareio. E€ehypéva xelpovpyeia otov
{rro ovprepthapBavopuévng tng apBpooKkdmnong Kot Tng
XELPOLPYIKNG TNG Kothiag ertiong Eekivnoay vo mapéyovTat
oTNV KAWVIKH {Mrwv Tou mrnodpopov otnv Abrnva. IToANd
oITO OUTA TOL VEX HEAT TOU TIAVETIIO TN IOV EAaav peTeK-
naidevon Kot e€etdikevon oTo e€wTEPIKO. XTIG APXEG TNG
dexaetiog Tov 1990 GANN pio KTNVIXTPLKE oXOAN 18pUBnKe
otnv ENada oto IMavemotpo Oeooahiog. Avth n av-
&non tov aplBpot Twv oxolwv oL StEbeTay HoVTEépVES
XELPOUPYIKEG povadeg eméTpee piax avEnomn otov apliuod
TV KAVIKOV KTNVIATpwV TToL Slevepyoboav e€ehtypé-
VEG XELPOLPYIKEG eTeUPAOELG KABWG KAl 0TOV aptipd Twv
XELPOLPYIKOV KAWVIK®V SeDTEPNG YVOUNG TTOL eVTOTIO-
Tav Kuping oTig SVo HeyalbTepeg TTONELG TNG XOPAS, TNV
ABnva kat n @eooolovikn. Ol TAVETIOTNULAKEG KALVIKEG
OUVEBOAAY ONUAVTIKE 0THV SLaoTIopd TNG YVAOONG TNG
Xelpoupytkng oe OAn TV EAMGSa opyavmvovTag oepvépla
ovvexoULg ekTaidevong Kal oLVESpLa o oLVEpYATia e
GANOUC KTNVIXTPLKODG 0PYaVIGHOVE. XTIG apXEC TOL 210V
ALOVA 1) XELPOLPYIKT TV {O®V CLVTPOPLAS KAL TWV (WY
ovveyiCet va Sivel To mapadetypo Kat va yivetal 6Ao Kat
7o e€ehlypévn, kaBng o aplBpog Twv (Hdwv oe auTd To
eldn ovveyilet va av€avetal. H xelpoupyikr tov napayw-
yikov (wov Ba pelwbei oe 0yko, woTdoo N TOLOTNTE NG
Ba PedTiwbel akolovBomvTag TV Tpdodo TNG KTNVIXTPLKAG
XELPOVLPYIKNAG.

Y0YKpoUoT) CUUPEPOVIOV

Ot ouyypageic dnhdvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLHPEPOVTOV.

History of Greek veterinary surgery

ia and contributed to the improvement of small
animal orthopaedics, soft tissue surgery, neuro-
surgery, equine surgery, ophthalmic surgery and
dentistry, along with others in anaesthesiology,
analgesia and critical care. Sophisticated equine
surgery including arthroscopy and abdominal
surgery were also performed in racetrack equine
hospital located in Athens. Many of these new
faculty members received post graduate spe-
cialization abroad. In the early nineties, another
veterinary school established in Greece associated
with University of Thessaly. This increase in the
number of schools equipped with modern surgical
facilities allowed an increase in the number of
practitioners performing sophisticated surgery
and in the number of referral surgical practices
located mainly in the two largest cities of the
country, Athens and Thessaloniki. Universities
contribute significantly to the dissemination of
surgical knowledge throughout Greece by organ-
izing continuing education seminars and con-
ferences in collaboration with other veterinary
associations. In the beginning of 21st century
small animal and equine surgery will continue
to set the pace and become more sophisticat-
ed as the number of these species continues to
increase. Food animal surgery will decrease in
volume, but its quality will improve following
the advancements of veterinary surgery.

Conflict of interest
The authors declare no conflicts of interest.

Biphoypaodia / References

« Archibald RM, Mitton AR (1954) Surgical Relief of Pyloric Stenosis
in the Dog. Can ] Comp Med Vet Sci 18, 394-396.

+ Borthwick R, Robbie B (1969) Urography in the dog by an

intravenous transfusion technique. ] Small Anim Pract 10, 465-470.

+ Bosshart JK (1930) Telescoped intestines in cattle. Cornell Vet 20,
55-58.

«  Burns RHG (1960) Thoracic surgery in small animal. Aust Vet ] 36,
189-192.

« Brook GB (1936) Experimental and clinical studies of spine in the
dog. London, Bailliere Tindall and Cox.

Cardoulis AG (2008) History of the Greek veterinary military corps.
2nd ed. Alta Graphico, Athens.

« Clemente GH (1966) Zur technik der resektionen an der
rinderklaue. Tierarztl Umsch 21, 274-275.

+ Cawley AJ, Archibald ], Ditchfield WJB (1956) Fractures of the
femur in the dog. L. A technique for repair of fractures of the
femoral neck. ] Am Vet Med Assoc 129, 354-358.

+  Curtis RA (1961) Momentary Upward fixation of the patella in a
cow, and treatment by patellar desmotomy. Can ] Comp Med Vet
Sci 25, 314-316.

+ Dessiris A, Gagatsis N (1969) Amputation of the digit in cattle.
Veterinary News 1, 105-108.

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

229



230

|0TOPIKA QVAGKATINGN TNG EMNVIKIG KTNVIATPIKAG XELPOUPYIKAG

+ Dessiris A (1971) A case of megaoesophagus in a dog resulting from
achalasia of the cardiac orifice of the stomach caused by Spirocerca lupi.
Hellenic Vet Med 14, 105-112.

+ Dessiris A (1972) Contribution to the study of myelography in the dog.
PhD Thesis. Year Book of the School of Veterinary Medicine 13, 1-86.

+ Dessiris A (1973) A case of incomplete oesophageal occlusion caused by
the pressure of the common carotid arteries on the oesophagus in a dog.
Hellenic Vet Med 16, 152-158.

+ Dessiris A, Moustardas N, Papadopoulos T et al. (1973a) Semiology of
paralyses following injuries of the main peripheral nerves of the legs in
the dog. Hellenic Vet Med 16, 81-91.

« Dessiris A, Moustardas N, Papadopoulos T et al. (1973b) Fluothane
anaesthesia in canine surgery. Vet News 4, 117-120.

+ Dessiris A, Papadopoulos P (1973) The outline of the urinary system in
the dog by the administration of an increased dose of a contrast agent
and comparison of this method with the currently employed classic
technique. Hellenic Vet Med 16, 1-14.

«+ Dessiris A (1974) Contribution to the study of compression
osteosynthesis in the dog. Habilitation. Year Book of the School of
Veterinary Medicine 15, 197-304.

» Dessiris A, Vlachakis-Miliaras E (1974) Observations on the effect of
partial and total splenectomy in the dog. Hellen Iatr 43, 445-454.

+ Dessiris A, Raptopoulos D (1974) A case of spastic syndrome in a cow.
Hellenic Vet Med 17, 154-157.

» Dessiris A, Moustardas N (1981) Premature closure of the distal radial
growth plate in the dog. Hellenic Vet Med 24, 53-60.

+ Dessiris A, Papadopoulos P (1981) Causes and complications of
osteosynthesis of diaphyseal fractures in the long bones in the dog. ] Hell
Vet Med Soc 32, 312- 323.

« Espersen G (1961) Cecal dilatation and dislocation. Mod Vet Pract 42,
25-27.

+ Gagatsis N, Dessiris A (1970) An unusual case of ileus in cattle.
Veterinary News 2, 40-41.

+  Georgakis SA (2002) The Fifty Years of the Veterinary School of the
Aristotle University of Thessaloniki. Thessaloniki

+ Gibbens R (1957) Patellectomy and a variation of Paatsama’s operation
on the anterior cruciate ligament of a dog. ] Am Vet Med Assoc 131,557-
558.

«  Grier RL (1968) Evaluation of invagination techniques in small bowel
anastomosis in the dog. ] Am Vet Med Assoc 153, 528-532.

» Hall LW (1957) Bromochlorotrifluoroethane (Fluothane): a new volatile
anaesthetic agent. Vet Rec 69, 615-617

o Karatzias H, Raptopoulos D (1977) A case of osteochondritis dissecans
of the lateral condyle of the femur in a dog. Hellenic Vet Med 20, 93-96.

«+ Karatzias H, Dessiris A (1978) Compression osteosynthesis of subcapital
fractures of the femur in the dog. Hellenic Vet Med 21, 47-52.

+ Karatzias H (1982) Untersuchungen zur diagnose und therapie von
gelenkserkrankungen beim rind Inaugural-Dissertation. Hannover,
Tierérztliche Hochschule

+  Knight GC (1963) Transthoracic esophagotomy in dogs. A survey of 75
operations. Vet Rec 75, 264-266.

« Knowles AT, Knowles JO, Knowles RP (1953) An operation to preserve
the continuity of the hip joint. ] Am Vet Med Assoc 123, 508- 515.

«  Lumb WYV, Carlson WD, Patterson SA (1955) Pulmonary lobectomy in a
dog. ] Am Vet Med Assoc 126, 180-183.

+  Michailidis A, Dessiris (1976) A. Hip dysplasia in the dog. Hellenic Vet
Med 19, 195-201.

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

Moustardas N (1974) Contribution to the study of the influence of
cortisone on the porosis of fractures in the dog. PhD Thesis. Year Book
of the School of Veterinary Medicine 15, 169-229.

Moustardas N, Aslanoglou T, Dessiris A et al (1974) The use of
oxytetracycline in the control of porosis of fractures in the dog. Hellenic
Vet Med 17, 17-27.

Nunamaker DM (1973) Repair of femoral head and neck fractures by
interfragmentary compression. ] Am Vet Med Assoc 162, 569-572.

Papadaniel S (1939) Periarterial synpathectomy for the treatment of
equine limb conditions. ] Hell Vet Med Soc 15, 31-41.

Papadopoulos PC (1963) Thoracic surgery in the dog. PhD Thesis.
Aristotle University of Thessaloniki. Thessaloniki, pp. 1-71.

Papadopoulos P (1965) A case of dilatation and dislocation of the cecum
in a cow. Hellenic Vet Med 8, 205-210.

Papadopoulos P (1966) Radical surgical technique for the treatment of
otitis externa in the dog. Hellenic Vet Med 9, 78-84.

Papadopoulos P, Formston C (1966) Observations on the reclination
of the crystalline lens in the dog by means of the intra-vitreal injection
of alpha- chymotrypsin and on the effect of this agent on the ocular
tissues with special reference to the retina. Aspects on Comparative
Ophthalmology. Oxford, Pergamon Press, pp. 329-340.

Papadopoulos P (1967) Skin graft for replacement of anterior cruciate
ligament rupture of the stifle joint in the dog. Hellenic Vet Med 10, 32-
35.

Papadopoulos P. Gagatsis N (1967) Upward fixation of the patella in a
cow. Hellenic Vet Med 10, 82-86.

Papadopoulos P (1968) Contribution to the study of fractures of the head
and neck of the femur in the dog. An experimental study. Habilitation.
Year Book of the School of Veterinary Medicine 9, 393-472.

Papadopoulos P, Dessiris A (1969) Surgical management of unreduced
hip luxation in the dog. Hellenic Vet Med 12, 152-158.

Papadopoulos P, Gagatsis N, Dessiris A (1970) Invagination in cattle.
Veterinary News 2, 42-46.

Papadopoulos P, Raptopoulos D, Dessiris A et al. (1985a) Experimental
intestinal obstruction in cattle. Part I: Changes in the clinical picture. Zbl
Vet Med 32, 264-275.

Papadopoulos P, Raptopoulos D, Dessiris A et al. (1985b) Experimental
intestinal obstruction in cattle. Part II: Changes in blood, urine and
rumen content chemistry. Zbl Vet Med 32, 276-288.

Papadopoulos P, Raptopoulos D, Dessiris A et al. (1987) Experimental
intestinal obstruction in cattle. Part III: Therapy, outcome and autopsy
findings. ] Vet Med A 34, 7-12.

Patterson FD, Munson OT (1958) Traumatic chylothorax in small
animals treated by ligation of the thoracic duct. ] Am Vet Med Assoc
133, 452-458.

Pearson H (1973) The treatment of surgical disorders of the bovine
abdomen. Vet Rec 92, 245-254.

Pejas ], Dessiris A, Papadopoulos P (1976) Chylothorax in the dog.
Hellenic Vet Med 19, 24-30.

Petropoulos P, Vikelidis I. (1930a) Two cases of vagal paralysis. ] Hell Vet
Med Soc 3, 33-38.

Petropoulos P, Vikelidis I. (1930b) A case of cauda equine neuritis. ] Hell
Vet Med Soc 3, 38-40.

Pflug JJ, Calnan JS. (1969) Lymphatics: normal anatomy in the dog hind
leg. ] Anatomy 105, 457- 465.

Raptopoulos D. (1976) Contribution to the study of the transplantation
of bone in the dog. PhD Thesis. Aristotle University of Thessaloniki,
School of Veterinary Medicine. Thessaloniki, pp. 1-115.



Rosenberger G. (1978) Clinical Examination of Cattle. Verlag Paul
Parey, Berlin, pp. 184-266.

Saoulidis K, Dessiris A. (1972) A case of unilateral epiphysiolysis of
the femoral head in a sow. Veterinary News 3, 9-10.

Schnelle GB. (1959) Congenital dysplasia of the hip in dogs. ] Am
Vet Med Assoc 135, 234-235.

Seibold HRWS, Bailey WS, Hoerlein BF et al. (1955) Observations
on the possible relation of maligmant esophageal tumors and
Spirocerca lupi lesions in the dog. Am ] Vet Res 16, 5-14.

Tsiamitas L. (1968) An experimental method of end-to- end
anastomosis in the dog. PhD Thesis. Year Book of the School of
Veterinary Medicine 9, 651-693.

Vikelidis I. (1958) Fracture fixation in small animals. ] Hell Vet Med
Soc 9, 97-119.

Vikelidis I. (1960) Treatment of fractures in large animals. ] Hell Vet
Med Soc 11, 117-132.

Vikelidis I. (1964) Urolithiasis in the small animal. Etiological,
biological, endocrinological, clinical observations. ] Hell Vet Med
Soc 14, 3-29

Vikelidis I, Papadopoulos P. (1964a). Pyloric stenosis in the dog. ]
Hellenic Vet Med Soc 15, 245-251.

Vikelidis I, Papadopoulos P. (1964b) Functional disturbances of the
stomach in ruminants caused by vagal nerves injuries. Hellenic Vet
Med 7,139- 153.

History of Greek veterinary surgery

Vlachakis- Miliaras E, Dessiris A. (1971) Study of normal
lymphograms of the pelvic limb in the dog. Hellen Iatr 40, 820-828.

Vitums A. (1961) Anomalous origin of the right subclavian and
common carotid arteries in the dog. Cornell Vet 52, 5-15.

Wiessner F, Wiessner W. (1952) Oberschengel fracturen bei
schweinen. Wien Tierarztl Mschr 39, 613-621.

Worthman RP. (1957) Demonstration of specific nerve paralyses in
the dog. ] Am Vet Med Assoc 131, 174-178.

Zepp CP. (1949) Surgical technique to establish drainage of the
external ear canal and corrections of hematoma of the dog and cat. |
Am Vet Med Assoc 115, 91-92.

YnevOvvog aAAnloypadiag:

Avoipayog I. TTamdloylov
makdvm@vet.auth.gr

Corresponding author:

Lysimachos G. Papazoglou
makdvm@vet.auth.gr

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

231



232

latpikn Zowwv Zuvtpoolag 8;2:232-239, 2019

H TNQMH TOY EIAIKOY

Ta KopTiKooTEPOELdN 0TIV 0§€ia KAKWOT) TOL KEVTPLKOU

VEUPLKOV CUOTIHATOG

TNopyog Kafakog ktnviatpog, PhD, Eipfivi Zapmnekidov ktnviatpog

K\wvikiy Zowv Zovtpodudg, Tpnpa Krnviarpkng, A.T1.0., ©@ecoalovikn

EXPERT'S OPINION

Corticosteroids in acute traumatic injury of the central

nervous system

George Kazakos DVM, PhD, Eirini Sarpekidou DVM

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

H o€eiot K&Kwon TOL KEVTPIKOV VELPLKOV GUCTAUATOG,
1600 eKelvn TOL VWTIAIOL HUEAOD GO0 Kal TOL EYKEPA-
Aov, prtopel va ipokahéaet povipn PA&Pn ota Sto dpya-
va. TTapa ™ Bewpntiki wpéheta Kat TV eni oelpd eTwv
XPNOT) TV KOPTIKOOTEPOEISHOV OTNV AVIIHETOTILOT TNG,
TEKHUNPLWHEVO KL KAWVIKA ONUAVTIKO dPpeN0C aTtd auTd
Sev EXeELTTPOKVYEL EXPL TP, YLX AUTO KL 1) XPF)OT) TOUG
éxet apgploPntnOel (Alderson & Roberts 1997).

NoTtiaiog puehdg

H xdxwon tov vwtiaiov puehol mpokaheitat and Tpavpa
oe aUTOV pe ovvémewa T ON&on, T ovumieon, ™ pri&n
Kal tn didtaom Tou 18ioL 1} TOL AY YELAKOV LITOOTPWUATOG
TOU. Méoo e AT aTTO TNV APXLKT) TIPWTOYEVT] KAK®OT)
TpoKaAeiTaL pa adAnlovyia petafolmv, n omoia oho-
KAnpovetal oe AMyeg nuépeg Kat tpokaei devtepoyevr
kaxwor (Tator & Fehlings 1991, Olby 1999, Dumont et al.
2001, Hall & Springer 2004, Olby 2010, Park et al. 2012).
H tedevtaio xapaktnpiletal amd oxatpio, KUTTAPIKO
oldnua, Satapaxrn ot CLYKEVIPWON TwV VeELPOdLaPL-
BacTtdv, aAG Kot av€nomn ekeivng TwV LeGoAAPNTOV
PAeypovng, OTwg eival Ta TpooTavoeldr), To 0eidlo Tov
al®ToU K.&., KAL TEAKA VEKP®OT) KA ATTOTITWOT) TWV VEUPL-
KOV KUTTapwv. H oxatpia, n pAeypovi kat n apoppayio
TIPOKAAOUV TO OXNHATIOHS eAeVBepwv prllwv ofuydvou
Kal ot TehevTtaieg uepoeidwon Twv Amapov 0E£wV 0TIG

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

Acute traumatic injury of the central nervous sys-
tem, both of the spinal cord and the brain, can lead
to permanent damage in both organs. Despite the
theoretical benefits and the inclusion of corticos-
teroids in the management of such cases for many
years, substantiated and clinical value from these
drugs has not been identified thus far, therefore
their usefulness has been questioned (Alderson
& Roberts 1997).

Spinal cord

Injury to the spinal cord can result in trauma be-
cause of concussion, compression, rupture or hy-
perextension of the spinal cord or its vascular bed.
Within minutes of the original primary damage, a
cascade of events which causes secondary injury is
initiated, only to be completed in a few days (Tator
& Fehlings 1991, Olby 1999, Dumont et al. 2001,
Hall & Springer 2004, Olby 2010, Park et al. 2012).
The latter is characterised by ischemia, cellular
oedema, disruption in the levels of neurotrans-
mitters, and increase in inflammatory mediators
such as prostanoids, nitric oxide etc., finally leading
to neuronal necrosis and apoptosis. Ischaemia,
inflammation and haemorrhage can lead to the
formation of free oxygen radicals, which result
in lipid peroxidation of fatty acids across cellular



KUTTApPIKEG pepPpaveg, cupPdAlovTag £Tot 6To B&vato
Twv vevpikov Kuttapwv (Tator & Fehlings 1991, Olby
1999, Dumont et al. 2001, Hall & Springer 2004, Olby
2010, Park et al. 2012).

IMepapatika dedopéva

Ta kopTikooTEPOELdT) BwpnOnKe WG TAPEXOLY TTPOCTA-
olot GTOV TPALHATIOUEVO VWTLOEO HLEND, TOCO HECW TNG
dpdong Toug oTIG e€ehtoodpeVeS KATA TN Si&pKeLa TG
SevuTEPOYEVOLE KAKWONG GPAEYHOVT KAl LOXOLUiO, 600 KAl
He GAAN Opdon pn oxeTlopevn pe avtry (Braughler & Hall
1983a, Hall et al. 1984, Hall 1992, Hall & Springer 2004).

ITelpopaTIkEG LeAETEC O YATEG €510V TTWG XOPTYNOT)
TIOAD HEYGANG -KATA TTOAD HeYOADTEPNC TG AVTIPAEYHO-
VOS0OUG- 060N G VUTPLODXOL GOUKIVIVKNG peBulompedvi-
{ohévng (NZM) yila 48 wpeg mepldpioav v oxatpia,
v vrtepoeidwon Twv Amdiny, TNV evdokuTTapIKN
ovoowpevoT aoPeotiov, Tn Snpiovpyla TPooTAVOEISWV
Kot TNV aodopnon Tewv veuplkov av (Braughler & Hall
1983a, Hall et al. 1984, Hall 1992, Hall & Springer 2004).
Emiong, PeAtiwBnke n por) Tov aipatog oTny meploxn Tng
KAKWOT)G, TTEPLOPIOTNKE O OXNUATIOUOG eEAeVBEpVY piwV
o€uyovou Kot Tehtka LTt pEe Kat PEATIWHEVT) VEUPONOYIKA
e€eMEN TG PAAPNG Kot TTEPLOPIOUOG TG ATIWAELAG VEVPL-
KOU LoTOU 0TI LloTONOYIKEG e€eTaoelg (Braughler & Hall
1983, Hall et al. 1984, Braughler et al. 1987, Hall 1992,
Hall & Springer 2004).

‘Eva &A\o koptikooTtepoetdéc, n Se€oapebalovn, pe
TIOAATIAACLOL AVTIPAEYHOV@OT LOXD CUYKPITIKA HE V-
v NG peBLAoTIpedVILoAOVNG, AAA Kal peyaAOTEP
OLVAELX |LE TOUG UTTODOXEIG TWV KOPTIKOGTEPOELOWY, dev
é0e1€e va TAeOVEKTE] YOPNYOUHEVT HETK OO TPADHA GTO
votiaio pueho o€ emipug, kabmg n Sevtepn eiye mmio evepyd
avTiofeldwtikd poro (Hoerlein et al. 1983, Bracken et
al. 1984, Faden et al. 1984, Braughler 1985, Braughler &
Hall 1985, Arias 1987, Hall & Springer 2004, Schimmer
& Parker 2006).

[Melpapatika Sedopéva and 1o okvAo Sev vtapyovv
OPKETAL Xe {La HEAETT) KAKWOTG TOL VTIoiov Huelov 1)
xopriynon pebulompedvilorovng dev Pedtivwoe TNV €x-
Paon (Coates et al. 1995). e GAAN TELPAPATIKY LEAETT
TIPOKANOTG KAKWONG TOL VWTLHiOL HUXAOD 0€ OKUAOUG,
1 xoprynon moAv peyding 86ong pebulompedvifordvng
HaCl pe XELPOUPYIKT) QITOCUUTIIEDT) TOL VWTLOOL HLEAOD
odrynoe oe ehappws KaAUTepn vevpoloyikn ékPaon
amo TN XELPOLPYIKN ATTOCULUTTEOT) HOVO, OUWG QUTH T
dlapopd NTay GTATIOTIKWG pn) onpavTiky (Rabinowitz
et al. 2008). Enutéov, oe dAheg peléteg mapatnpron-
Ke abENOTN TNG ATTWAELXG VEVPLKOV KUTTEAPWV HETA T1)
XOPNYNOT) KOPTIKOOTEPOEIOWY G€ TPAVHA TOU VEVPIKOD
L0TOV, I00G MOy avEnpévng oleldwTikng PAAPNG cuvereia
NG KATAOTOANG TNG pOPOATTAONG A2 TNG KUTTAPLKNAG
HEUPPEVNG KAL TNG CLOCWPELONG YAAXKTIKOV 0€€0G GTO
voTiaio pueloé (Braughler & Hall ED 1983a, Braughler &
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membranes, therefore contributing to neuronal
death (Tator & Fehlings 1991, Olby 1999, Dumont
etal. 2001, Hall & Springer 2004, Olby 2010, Park
et al. 2012).

Experimental data

Corticosteroids are considered to protect the spinal
cord in cases of traumatic injury, through their
effect on developing inflammation and ischaemia
during secondary injury, as well as through another,
unrelated pathway (Braughler & Hall 1983a, Hall
et al. 1984, Hall 1992, Hall & Springer 2004).

Experimental studies in cats have indicated
that the administration of very high -much higher
than anti-inflammatory- doses of methylpred-
nisolone sodium succinate (MSS) for 48 hours
have limited ischaemia, lipid peroxidation of fatty
acids, intracellular accumulation of calcium, the
formation of prostanoids and the deconstruction
of neurons (Braughler & Hall 1983a, Hall et al.
1984, Hall 1992, Hall & Springer 2004). Moreover,
injury site perfusion was improved, formation of
free oxygen radicals was limited and finally, the
changes in neurological status following injury
were more positive and histopathology revealed
reduced loss of neuronal tissue (Braughler & Hall
1983, Hall et al. 1984, Braughler et al. 1987, Hall
1992, Hall & Springer 2004).

Another corticosteroid agent, dexamethasone,
with an anti-inflammatory effect several times
more powerful to that of methylprednisolone, and
a greater affinity for corticosteroid receptors, has
not been proven to be advantageous when admin-
istered after spinal cord trauma in rats, considering
that methylprednisolone had a more active role as
an antioxidant (Hoerlein et al. 1983, Bracken et al.
1984, Faden et al. 1984, Braughler 1985, Braughler
& Hall 1985, Arias 1987, Hall & Springer 2004,
Schimmer & Parker 2006).

There are not enough experimental data in
dogs. In a study on spinal cord trauma, the admin-
istration of methylprednisolone did not improve
the final outcome (Coates et al. 1995). In another
experimental study, where spinal cord trauma was
inflicted in dogs, the use of very high doses of meth-
ylprednisolone along with surgical decompression
of the spinal cord led to slight improvement of
neurological outcome, compared to surgical de-
compression alone, however this difference was
statistically non-significant (Rabinowitz et al. 2008).
Moreover, in other studies increased neuronal
apoptosis was observed after the administration of
steroids following central nervous system trauma,
perhaps because of the increased oxidative stress
resulting from suppression of phospholipase A2
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Hall 1983b, Braughler & Hall 1984, Sapolsky 1994, Hall
& Springer 2004).

KAwvika dedopéva

H xprjon Twv KopTikooTepoetd®v 0 TNV ofela KAKWAT) TOV
votlaiov oty kabnpepwvr mp&én 1600 oTov &vBpwo
600 Kat ota {oa eivat apdpioPnrodpevn. Tlapd Tig KaTd
Katpoug avadopég yla peiwon Tng BvnotndtnTag Kot Tng
VOONPOTNTAG, KAl BEATIWOT TNG AELTOLPYIKHG OTOKATA-
OTOONG TOL VTLAOU HUEAOD KA TNG TIOLOTN TG (w6, AUTEG
dev eival evpEn¢ ATTOOEKTEG, eV ETUITAEOV aVAPEPOVTOL
TIAPEVEPYELEG aTTO T XPTOT) TOUG.

AvBpwmog

OL Tpelg eBVIKEG apepIKOVIKEG HEAETEC TG KAKWONG TOL
voTlaiov puehot (National American Spinal Cord Injury
Study, NASCIS [, 1I, III) (Bracken et al. 1985, Bracken
et al. 1990, Bracken et al. 1997) avédei§av pikpéc ah\d
OUOLOOTIKEG PEATIOCELG TNG ALoONTIKATNTAG KAl TNG KLvN-
TIKOTNTOG 0€ avBpwITOUG (e ofeiar KAKWOT TOL VwTiaiov
HueloV oToug oToiovg xopnynOnke oA peydn doon
NXEM, evtdg 3-8 wpawv and tov Tpavpatiopd. Me fdon
auTég TIG peéteg ot aoBeveic otoug omoiovg n NEM
XopTyouvTa TTptv GUHTTANpwBoLV 3 Wpeg aTtd Tov Tpav-
HATIOUO GUVEXLLaY va TNV AapPavouy yla 24 mpeg, eVe
eKelVoL GTOUG OTT0l0UG 1) TTPWTH XOopryNomn YvoTay petalld
3 kat 8 wp@v atd To TPl CLVEXI Y va TNV Aarppdvouy
yioe 48 opeg. TTpémel va TovioTel Twg Sev TpoTelvoTaVY 1)
évapén g xopriynong Tng HETd To TEPAG 8 WPWV oITO
10 ouUPav (Bracken et al. 1985, Fehlings 2001, Hall &
Springer 2004). TTapd Tn {Kpr) OTATIOTIK®OG ONUAVTIK
Peltiwon oTa armoTeAéopATH TWV HETPHOEWV TNG otoOn-
TIKNAG KAl TNG KIVNTIKAG Aettovpylag Twv acBevav, otav
ekTIHONKe 1 AelTovpyIKn avToVopiar TOUGg Sev PAavnKe
KAITOLOt OTATIOTIKWG ONUAVTIKY Slordpopd artd eKeivoug
iov Oev eiyov AaPet Tnv NEM (Bracken et al. 1997). Me
auTOV TOV TPOTIO AVTIUETWITIONG PAVIKE VO CUUPWVEL
Kat pior avaokomnnon oTig Paoelg Sedopévwv Cohrane,
PubMed, EMBASE, mapott avadépet wg Sev avopié-
VETAL ETAVOS0G GTO PUGLONOYIKO TwWV TTPOTREPANHEVLV
Aettovpytwv (Bracken 2012). Aiyo apydtepa, ' Evwon
Apepikavov Xelpovpydv ZmovSuALKng ZTHANG OTIG Kot-
TevBuvTnpleg 08nyieg oL e€€8wae To 2013 avédepe TTwg
n NZK dev éxet 0éon otn Bepameia tng ofeing KaKkwong
Tou voTlaiou poeho. Yrrpe Snhadn Sidotaon oTig ard-
Yelg oxetika 1N xprion g NEM. Ta amotedéopata Tov
ePELYVWV Yl TN Xprion NG peBulompedviloAdvng éxovv
Tpelg KUpleg aduvaieg. ITpmTOV, TPOKOTITOLY ATTO AvoL-
Spoyukr eme€epyacio LTOOUAD WY AGBEVHY TWV aPXIKWV
HeleToV, devTepov vtdpyovv e Sedopéva Kot TENOG
1 vevpoloyikn ékPoaot apevog eival acadng Sniadn
nipohappavovtal acBeveig pe PeAtiopévn TNV aoOnTIKn
Aettovpyia por OXL TNV KIVNTIK 1) He PeATiwon TG KvnTL-
KNG aANG OXt TNG atoONTIKNG AetTovpyiag, Kot aPeTEPO
o€ Kapia mepimtwon n vevpoloyikn Peltiwon Sev eivoal
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activity of the cellular membrane and accumulation
of lactic acid in the spinal cord (Braughler & Hall
ED 1983a, Braughler & Hall 1983b, Braughler &
Hall 1984, Sapolsky 1994, Hall & Springer 2004).

Clinical data

Corticosteroid use in acute spinal cord traumatic
injury in routine practice is questioned both in
humans and animals. Despite occasional reports
mentioning a reduction in morbidity and mortality,
and improvement on functional restoration of the
spinal cord and quality of life, these reports are
not widely accepted, and also corticosteroid side
effects have been reported.

Humans

The three national American studies on spinal
cord traumatic injury (National American Spinal
Cord Injury Study, NASCIS [, II, III) (Bracken et
al. 1985, Bracken et al. 1990, Bracken et al. 1997)
indicated small but substantial improvements of
sensation and mobility in humans with acute spinal
cord trauma to which very high doses of MSS had
been administered within 3-8 hours post-trauma.
Based on these studies, patients to which very high
doses of MSS had been administered within less
than 3 hours post-trauma, continued to receive
it for 24 hours, whereas those to whom the first
dose was given between 3 and 8 hours continued
to receive it for 48 hours. It is worth mentioning
that it was not recommended to initiate treatment
after 8 hours post-trauma (Bracken et al. 1985,
Fehlings 2001, Hall & Springer 2004). Despite the
small statistically significant improvement in the
results of sensation and mobility functional testing,
when functional autonomy was evaluated there was
no statistically significant difference compared to
patients who had not received MSS (Bracken et
al. 1997). A retrospective review in the Cohrane,
PubMed, and EMBASE databases seemed to agree
with this treatment plan, even though it did report
that return to normal function was not expected
for any impairments (Bracken 2012). A while later,
in the management guidelines published in 2013
by the American Board of Spine Surgery it was
reported that MSS has no place in the treatment
of acute spinal cord traumatic injury. There was
a difference of opinion regarding the use of MSS.
Study results for MSS administration to patients
have three main flaws. Firstly, they stem from ret-
rospective evaluation of subgroups of patients
from the original studies, secondly their data are
incomplete and thirdly the neurological outcome
is unclear, meaning that this drug is shown to be
effective for prevention in patients with improved
sensation but not mobility or with improved mo-



Aertovpyika onpavrikn (Hurlbert 2013). Etot, mapd tnv
vrap€n Kot GAA@V TIPOOTITIKAV KALVIKOV HEAETWV YLo
™ xpnon ¢ pebulompedvi{ordvng 0TV aVTIHETOTLON
NG KAKWONG TOL VWTlaiov puehol avayvepiletal wg
TIAEOVEKTNHA oIt T1) Xprjom TN¢ oe Babog xpovou Sev éxel
TIpoKUYeL, VO aVTIOETOC LITAPYEL KIVOUVOG EMIITAOK®Y
aITo TO TEMTIKO, KUplwg, ovotnpa (Evaniew et al. 2016).
[Mapora avtd, n'Eveon Xetpovpywv ZmovOoulikig Xti-
Ang avayvwpifovtag tnv kabBdlov 1oxvpr Tekpnpiwon
vrtootnpilet T xopriynon pebuvronpedviforovng av autr
Eexvroel péxpt 8 wpeg armd To TPAVHA, XWPIG OHWG Vo
v npoTteivel wg katevBuvTrpla odnyia (Fehlings 2017).
AvtiBeta, otnv 1o mpdopatn (2017) 10n éxdoomn Tov
BiPAiov omouvdaoTh) oTo MpoXwpNHEVO Tpavpa (ATLS)
ToL Apepikavikov Koleyiov Xetpoupywv avadépetot
pNTé WG T KopTikooTepoeldr) Sev €xouvv Béon otnv
AVTLHETOTILON TNG KAKWON G TOL votiaioL puehot (ATLS,
Student Book 2017 p. 144).

Z®oa cLVTPOPLEg

OLOnpoctevEVEG HENETEG YL TO OKDAO KO TT) YATQL Ol
OXETIKEG e TNV ofelot KAKWOT) TOL Ve Tla{oL pueho eival
Ayeg kat oxetilovTon Kuping pe TpoPoAr) LeGooToVOUALOL
diokov (MA) kat miBava odpéAn 1)/kat emTAokég amd
Xprion Twv KopTikooTepoeldwv pali pe dAleg Bepareieg
NG GLYKEKPLUEVNG TTABONOYIKNG KATAGTAONG, OTIWG Yia
TapASelypa T XELPOUPYLKT) OTTOCVUTIIEDT). L€ YEVIKEG
YPOppES, 1 PeATimon TNG veupoloyIKig elkOVaG eival
apgpiPoln Kat emUTAL0V aVAdEPOVTAL TTAPEVEPYELEG ATTO
N Xprjon KopTikooTepoeldav, owg eivat 1 Sitpnon Tov
TIOKEOG EVTEPOL KAL T EAKT) TOU YAOTPLKOV BAeVVOYOVOUL
(Henderson & Webster 2006). Etot, oe §0o avadpopit-
KEC peNéTeg Sev TapatnpriBnke o0Te KAAUTEPT KIVITIKT
QITOKATAOTAOT OVTE YPNYOpOTEPN OTA (DA TTOL EAaPav
KAITOLOG HOPPTIG OTEPOELDT) TIEPLEY XELPNTIKA, CLYKPLTIKA
pe exeiva mov Sev éhaPav (Davis & Brown 2002, Ruddle
et al. 2006).

Y GANN avadpopLKr) €pevva o€ GKOAOUG (e KAKWOT)
TOU vOTIA{OL UEAOD HE XELPOVPYIKN OVTLUETWITLON TOU
attiou, 1) Xopriynon GOuKIVIKAG vaTptovXou TTpedvIioAdvng
TIpoK&Aeoe LYNAK TTOCOOTE EMUITAOK®Y, OTIWG SLdppoLa,
atpatoxelio, pélatve, EUeTo Kat KUATEEDT), OE SLAGOPOLG
ovvdvacpovs. Ot cuyypadeic OHOS aVadEPOLY TIWE N
QVTIHETWITLOT) [TV ENMITUXAG KL LAALOTO Xwp(G TTopaTao
ToL Xpovou voonieiog Tov (wwv (Culbert et al. 1998).

Otav oe XELPOUPYIKA TIEPLOTATLKA TIPOPoANG MA
xopnynonke Se€apebalovn evéotun kot tpedvifordvn
aItd TO OTOHN, TOTE 0TO 76% TwV {Hwv Tapatnpndnkav
evO0OKOTIIKA SLABpWOELG TOL Yo TPIKOD PAevvoydvou
(Neiger et al. 2000).

Zkvlot puAng Dachshund otav xepovpynBnkav yia
aIoCLITiETT HeTd artd TTpoPoAr) MA kat Toug xopnynonke
NZM gppévioay avénévo Toc00To EMITAOKMY, ALENHEVO
KOO TOG VOOTAEIAG KAl TTAPATHOT) AUTHG Kot HEYOADTEPT)
XPNON YOOTPOTIPOOTAEVTIKOV PAPUEK®DV, CUYKPITIKE
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bility but not sensation, and furthermore under no
circumstances was the neurological improvement
functionally significant (Hurlbert 2013). Therefore,
despite the existence of other prospective clinical
studies regarding the use of MSS in management
of spinal cord traumatic injury, it is recognized that
no advantage has been substantiated from MSS
administration on the long term outcome of such
cases, whereas there is increased risk of compli-
cations, mostly from the digestive tract (Evaniew
et al. 2016). Despite all of the above, the Board of
Spine Surgery recognizing the lack of evidence,
still supports the administration of MSS if this is
initiated up to 8 hours post-trauma, however with-
out including it in the guidelines (Fehlings 2017).
On the contrary, in the most recent (2017) 10th
edition of the Student Book of Advanced Trauma
Life Support (ATLS) of the American College of
Surgeons it is explicitly stated that corticosteroids
have no place in the management of acute spinal
cord injury (ATLS, Student Book 2017 p. 144).

Companion animals

Already published studies in dogs and cats
regarding acute spinal cord traumatic injury are
few in number and mostly report intervertebral
disk (IVD) herniation and possible benefits and/or
complications from corticosteroid use along with
other treatment plans for this specific condition,
such as surgical decompression. In general, im-
provement of neurological status is questionable
and furthermore complications from corticosteroid
use have been reported, such as large intestinal
perforation and ulceration of the gastric mucosa
(Henderson & Webster 2006). Moreover, in two
retrospective studies there was no improvement
either in return to normal function or in the speed
of recovery in cases that received any corticosteroid
agent perioperatively, compared to cases that had
no corticosteroids administered (Davis & Brown
2002, Ruddle et al. 2006).

In another retrospective study in dogs with
spinal cord traumatic injury with surgical man-
agement of the inciting cause, the administration
of prednisolone sodium succinate had a high com-
plication rate, such as diarrhoea, haematochezia,
melaena, vomiting and haematemesis, in various
combinations. The authors have reported, howev-
er, that management was successful and without
prolonged hospitalisation (Culbert et al. 1998).

When parenteral administration of dexameth-
asone was combined with orally administered
prednisolone in surgically managed cases of IVD
herniation, erosions of the gastric mucosa were ob-
served by endoscopy in 76% of these cases (Neiger
et al. 2000).

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

235



236

H yviun tou 161kou

e okOAoLG oL Toug XopnynOnKe Se€apedaldvn Kat
nipedvi{ordvn (Boag et al. 2001).

Am6 v AN, Kat oxeTika pe t Se€apebalovn, oe
SlapopeTikr) avadpopKr| peAéTn e oKOAOLG PpéOnKe TTwg
1 XopNYNnon Tng TpLV Ao TN XELPOLPYLKI) KITOCULUTTiECT
TEPLOTATIKGOV TIPOPOANG MA TipokdAece TNV epudavion
3,4 popég TTEPLOTOTEPWV ETIUITAOKMYV, ATIO EKEIVOUG TOUG
OKVAOULG 0TOUG OTT0l0VG EiTe XopnynOnKe AANO KOPTIKOOTE-
poetdég, eite 8e xopnynOnke kavéva (Levine et al. 2008).
ITio cuyKEKPLHEVQ, AUTEG APOPOVOAY OTO TTIEMTIKO KOl TO
ovporotnTikd ovotnpe. Na onpelwdei twg Stapopd ot
VELPOAOYIKT) EIKOVA HETAED TV OUASWV TOGO GTO TENOG
NG voonheiag, 600 Kot oTov enavéreyxo Sev vmrple
(Levine et al. 2008). Eivat &€to Adyou 1o ebpnpa avadpo-
HIKNG HeAETNG o€ OKVAOUG, KATA TNV oTtoiot 1) XOprynon
KOPTIKOOTEPOEISMV WG PAPUAKEVTIKT OV TIHETAOTILOT) TIPO-
Poirig MA ftav emituxnig (vevpoloyikr) Pertiowon, Xwpig
UTTOTPOTIH CUUTITWHATOV) 6TV 1) TIPOBOAT apopovae
OTNV QUXEVIKN Hoipa TOL veTlaiov pueAoD, eve 6TavV
adopotioe 0T Bwpakooduikn poipa n moldTNTA {WNG
dev PeATindnke, OTIwG Kal 1 €KPaon TWV MEPIOTATIKWV
(Levine et al. 2007, Levine et al. 2008).

H m\etovotnta Moo twv deSopévav yia tn Béon
TV KOPTIKOOTEPOESWV GTNV 0&ela KAK®OT) TOUL VOTLaiov
Huehol TpoEpxovTaL ATt TN XPrjomn Toug Katd T Stael-
pLon TIEPLOTATIKAOV TTPOBoANG MA Kat cOpdwva pe autd
dev umdpyel loxvpn €velln xoprynomng Toug avadopika
HE TN VELPOAOYLKT ATIOKATAOTAOT) TWV TIEPLOTATIKAOV
(Boagetal. 2001, Davis & Brown 2002, Ruddle et al. 2006,
Levine et al. 2007).

[Mepetaipw, n Xprion touvg cuvdéeTal (e ELPAVLON
ETITAOK®OV ATTO TO TETTIKO Kotl TO OVPOTIOLNTIKO GUOTN-
po. H Se€apebalovn éxet ouvSebel e Tig eplocoTepeg
Onpootevpéveg and avtég (Neiger et al. 2000, Boag et
al. 2001, Henderson & Webster 2006, Levine et al. 2007,
Levine et al. 2008).

"Etol, 1600 Adyo TG ENNenyng emapKolG TELPOHATIKAG
Kot KALVIKNG TeEKHNpiwong oTa {war ouvTpodLdg, 600 Kot
Aoy TG aaBevoig Tekpnpinong kat briapEng Stxoyvepiag
OTNV LTPLKT) TOL avBp@iTou v prtopel va btooTnpiy et
1 Xoprynon koptikootepoeldwv oTn dlayelpton Tng oei-
aG KAKWOTG TOU VTLaioL Huehol oTa (O GUVTPOPLAG.

Eyxépalog

H xpavioeykepah ki KAKWOT) TPOKAAEL TOGO TIPWTOYEVT)
600 Kat devtepoyevr) PAGPN oTOV eykéPado Tapdpola
He ekeiveg TOL TpoKaAovVTaL artd TNV ofeior KAKWON
TOU VTIaiov HueAol. Mia amd TIG o EMPAPVVTIKEG
OLVETTELEG elval ) TIPOKAN G OO HATOG Kot 1 ab€non Tng
evdokpaviag mieong. Emetdr) ta koptikootepoetdr) éxovv
Opdion évavTl TOL ayyeloyevolg oldnHaTog TwV OYK®V
(Dietrich et al. 2011), eivat avTipreyovmdn Kat oL €pevveg
NASCI’s €8e1€av 0dperog artd TNV £yKatpr Xoprynor Tovg
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Dachshund dogs underwent spinal cord decom-
pression surgery for IVD herniation to which MSS
was administered had a higher complication rate,
higher hospitalisation costs, prolonged hospitali-
sation times, as well as increased need of gastro-
protective agents, compared to dogs receiving a
combination of dexamethasone and prednisolone
(Boag et al. 2001).

On the other hand, regarding dexamethasone,
in a different retrospective study in dogs it was
found that administering it prior to surgical de-
compression of IVD herniation, this agent caused
up to 3.4 times higher complication rates than
that in dogs in which a different corticosteroid
or no corticosteroids were administered (Levine
et al. 2008). In particular, these side effects were
located in the gastrointestinal and urinary tract. It
should be noted that no difference was observed
in neurological status between the groups at the
end of hospitalisation as well as during re-exami-
nation (Levine et al. 2008). It is worthy of note that
there is a retrospective study in dogs, in which the
administration of corticosteroids as treatment for
IVD herniation was successful (improvement in
neurological status, without recurrence of clini-
cal signs) when the herniation was located in the
cervical spine, whereas when it was located in the
thoracolumbar spine there was no improvement
in the quality of life or the final outcome (Levine
et al. 2007, Levine et al. 2008).

Therefore, most of the data regarding the role
of corticosteroids in acute spinal cord trauma
come from their use in managing cases of IVD
herniation, therefore there is no strong evidence
that corticosteroid administration is beneficial in
the neurological recovery of such cases (Boag et
al. 2001, Davis & Brown 2002, Ruddle et al. 2006,
Levine et al. 2007).

Furthermore, corticosteroid administration
has been associated with complications from the
digestive and urinary tract. Dexamethasone has
been implicated to have the most complications
in the already published literature (Neiger et al.
2000, Boag et al. 2001, Henderson & Webster 2006,
Levine et al. 2007, Levine et al. 2008).

Therefore, because of the lack of sufficient
experimental and clinical evidence in compan-
ion animals, as well as of the weak evidence and
conflicting opinions in human medicine, the use
of corticosteroids cannot be recommended in the
management of acute spinal cord traumatic injury
in companion animals.



oTnv oeior KAKWON TOL VWTIOL HLEAOD, SOKLHACTNKE
1 Xprion Toug oTnV KpavioeKepahikn k&kwon. Iapd 1
Bewpnrika evepyetikn Spaong Touvg avtr Sev artodeixOnie
otnv kAviki pdén (Alderson & Roberts 1997). Avtd
fowg ev pépn va ogeiletal otn Slapopetikn GpvON TOU
T(POKAAODHEVOUL OLONHATOG KATA TNV KAKWOT, SnAad
KUTTOPOTOEIKS EVOVTL TOV Ay YELOYEVOUG TTOU TTPOKAXAODY
otoykot (Unterberg et al. 2004, Werner & Engelhard 2007,
Greve & Zink 2009, Donkin & Vink 2010).

Emuthéov, otov avBpwro avadépetal mwg n xopr-
YNOT KOPTIKOOTEPOEISOV EVTOG TWV TIPWTWYV 24 wpmV
HET& TO Tpadpa avEavel TNV MBavoTNTa v eppavioTel
petatpavpatikn emAnyia (Watson et al. 2004). H xo-
PHYNOT KOPTIKOOTEPOEdWYV TIpOKa el LITEpYAUKALict
Kot avToxn oty tvoouvhivn. H vepyAukaipia petd and
KpaVIOEYKEPAAIKT KAKwoT) €xet ouvSebel pe xelpdtepn
ékBaorn otov avBpwro Kat avnuévn PapvTnTa, akopa
Kot av givat lrtpoyevig, ota (oo ouvtpoduag (Syring et al.
2001, Rostam 2014). @ewpeital Twg evioxVeL TN OeLTEPO-
yevi) BAGPN péow TTapaywyng HeGONXPN TGV TNG VELPLKTG
SLéyepong, mapaywyng yahak kol 0§€og, pHeTaBoAn Tov
pH kat tng oopwtikéTN TG (Rostam 2014). Ot katevBu-
VTN pLeg 00Nyieg Yl TNV KPoVIoeYKEGAALKT) KAKWOT) aTTd
10 2007 SNAOVOLV TTWG T KOPTIKOOTEPOELST) OVTE TNV
evdoKkpavia Tieamn pelwvouy, 0UTE T VEUPOAOYIKT EKParor)
NG KAKWONG PeATIMVOLY, Kol eMTpooBéTwg pmopel va
éxouv PAamtikég ouvénieg (Bratton et al. 2007).

EmimAéov, 1) kopTi{ovn Ppédnke va oxetiletou e Te-
pLocdTePOLG BavaToug 0NV opada Twv acBevov e kpo-
VI0eYKEPAAIKT KAK®ON TIOL TNV €AaPory 6T0 TAA{oLo TN¢
perétng CRASH (Corticosteroid Randomisation After
Significant Head Injury) (Roberts et al. 2004).'Etct, théov
dev mpoteivetat wg Bepareia otV KapvioeyKePaALKT K&-
Koon otov &vOpwito (Alderson & Roberts 2005, Bratton
et al. 2007). Opwg, mapd T pn Xopnynorn Koptiiovng oe
aoDeVeig e KPOVIOEYKEPAAIKT) KAKWOT), OTIG TTEPUTTWOELG
eKelveg oL €xel TpokAnBei To aLVSpopo TG photoemive-
G PLOIKNG AVETTAPKELNG TOV Papéng TAoXOVTwV acbevay,
evdeikvutal n xapnAn d6omn kopti{ovng (Asehnoune et
al. 2014). To (810 kaL TNV TEPITTTWOT) TTOL €XeL TTPOKAN Oel
BAGPN, wg ovvémelx TOL TpAVHATOG GTOV LTTOOAAAO
KoL TNV LITOPUOT), HE CUVETIELX TNV €Velo G OPHOVEG,
O1IOG 1) BupeoeldoTPATIOG, 1 ETILVEPPLSIOPAOLOTPOTIOG, T
ayyetomieoivn kat ) avénrtikr) (Cohan et al. 2005, Hannon
etal. 2013). Avtr n) Kat&oToon éxel TEpLy padel Kat OTOV
OKONO Kol XaparKTnpL{oToy ortd LITOTUGT) KL UTTOYAUKOLL-
pio. AVTIHETOTIIOTNKE [E XOPNYNOT HIKPWV TTOCOTHTOV
KoptikooTepoeldav (Foley et al. 2009).

Opwg, ota {wa cLVTPOPLAG 1) XOPNYNOT KOPTIKO-
0TePOEd OV OTNV KPAVIOEYKEPAAIKT KAKWOT Sev €xel
peletnOel ovTe KAVIKG oUTe Telpapatikd. Etot, Aappd-
vovTag urtdYn TI§ HeéTeg oTov AvBpwITo Kot Ttapd Toug
OTI0LOUG TIEPLOPLOHOVG, OeV TTPOTELVETAL 1) XOPIYNOT) TOUG
OTNV KPAVIOEYKEPOAALKT) KAKWOT.

Expert’s opinion

Brain

Traumatic brain injury results in primary as well
as secondary damage to the brain similar to that
after acute spinal cord trauma. One of the most
severe consequences is cerebral oedema and in-
crease in intracranial pressure. Considering that
corticosteroids have an effect against vasogenic
oedema in tumours (Dietrich et al. 2011), they are
anti-inflammatories and NASCT's research studies
indicated benefit from their timely use in acute
traumatic spinal cord injury, the administration
of corticosteroids has been evaluated in traumatic
brain injury. Despite their theoretically beneficial
effect, this has not been proven in the clinical set-
ting (Alderson & Roberts 1997). This may be due
to the different nature of oedema resulting from
trauma, which is cytotoxic instead of vasogenic,
as in most tumours (Unterberg et al. 2004, Werner
& Engelhard 2007, Greve & Zink 2009, Donkin &
Vink 2010).

Moreover, in humans it has been reported that
corticosteroid administration within the first 24
hours post-trauma increases the risk for post-trau-
matic epilepsy (Watson et al. 2004). The adminis-
tration of corticosteroids causes hyperglycaemia
and insulin resistance. Hyperglycaemia after trau-
matic brain injury has been associated with a poor
outcome in humans and increased severity even if
it is iatrogenic in companion animals (Syring et al.
2001, Rostam 2014). It is theorised that it ampli-
fies secondary damage through the production of
neural stimulators, lactic acid, changes in pH and
osmolality (Rostam 2014). The treatment guidelines
for traumatic brain injury since 2007 have stated
that corticosteroids do not reduce intracranial
pressure or improve the neurological outcome
and additionally may have harmful consequences
(Bratton et al. 2007).

Moreover, cortisone has been found to be as-
sociated with the highest number of deaths in
the group of patients with traumatic brain injury
which received it as part of the CRASH study
(Corticosteroid Randomisation After Significant
Head Injury) (Roberts et al. 2004). Therefore, it is
no longer recommended as part of the treatment
of traumatic brain injury in humans (Alderson &
Roberts 2005, Bratton et al. 2007). However, despite
avoidance of cortisone in patients with traumatic
brain injury, low doses of cortisone are indicated in
cases of adrenal insufficiency syndrome in severely
affected patients (Asehnoune et al. 2014). The same
applies in cases in which there has been damage to
the hypothalamus and pituitary gland as a result of
traumatic injury, consequently resulting in reduced
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H yviun tou 161kou

Evkazaxdeidy, iy Spdon tov koprikoorepoeidoy ota Sidpopa
OUOTIUATA EVAL YVOOTH Kot onpuavTikr. Opws, oTnv Kakeor
TOU KEVIPLKOU VEUPLKOD TUTTHUATOG SESOUEVA TOTO ATIO EPEVVES
arov dvOpwro 600 Kat oTa (B CUVIPOPIIS i Ti Yopijy1jon
KOPTIKOTTEPOELOWV ELTE ATIOVTLALOVY, EITE EIVAL AVTIKPOVOHE-
va. Emrdéov, ta koprikoorepoetdn) mpokalovv avéyon tis
voanpdrrag orovg mAyBuapots mov xproyiornowvvrar. Erol,
TapoTL Sev LTIAPYEL ETIAPKIIG TEKUTPIwTT] yia KaOopioyo Ka-
tevOuvTipiv 08y Sev propei va poraBel iy xpijon Toug.

levels of hormones such as thyroid-stimulating hor-
mone, adrenocorticotropic hormone, vasopressin
and growth hormone (Cohan et al. 2005, Hannon
et al. 2013). This condition has been described in
dogs and was characterised by hypotension and
hypoglycaemia. It was managed with small doses
of corticosteroids (Foley et al. 2009).

However, the use of corticosteroids in central
nervous system traumatic injury has not been
clinically or experimentally studied in companion
animals. Therefore, by taking into consideration the
studies in humans and despite any limitations, it is
not recommended to administer corticosteroids
in cases of cranial trauma.

In conclusion, the effect of corticosteroids on vari-
ous body systems is known and substantial. However,
in cases of central nervous system trauma, data from
research in humans as well as companion animals for
the administration of corticosteroids are either absent
or conflicting. Moreover, corticosteroids cause an in-
crease of morbidity in the already studied populations.
Therefore, even though there is no sufficient evidence for
guidelines to be formed, the use of corticosteroids cannot
be recommended.
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110 Forum

\
\ ﬂ ﬂ ORUM

21-22 MAPTIOY 2020

=i
ZENDADXEID PORTO PALACE

Ayamntoi cuvaderdot,

H EAEKZE Sopyavavel otig 21-22 Maptiov 2020, 1o 110 Forum Krnpviatpikig Zoov Zuvipodidg o1
BOeooalovikn, 1o evoSoxeio PORTO PALACE pe 6épa “TIatSiatpikn) Tov 0KOAOU Kal THG YATAG Kol
nipookekAnpévoug EAANveg kat Evoug opAnTE.

Zta mhaiola tou 11ov Forum Ba mpaypatomnowmnBovv v IMapaockevr) 20 Maptiov 2020, So mpocuvedpt-
aK& CEULVAPLA.

H Opyavotikg kat n Emotnpovikr Entponn katapdAlovy k&Be Suvarr mpoondBeia yia tn Stopydvwon
evOG e€ALPETIKOV EMIOTNHOVIKOD YEYOVOTOG.

206 TTEPIHEVOUE. ..

OPTANQTIKH ENITPONH

Y epageiy MNamadnuntpiou Mapia Koukn
ANéEavdpog KwvatavTiviong

Fuotpartiog — Eppikog Toumavitng

ENMNIZTHMONIKH EMNITPOIH

Avoiuayog MNamaloyhou TnAéuayog AvayviaoTtou

Xapahaumog BepPepiong
Xprotog Koutivag
Mavaylitng ZEVoUAng

Anuntpa Map&dAn
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Neplpepeiaxég Sinuepideg 2020

ITEPIOEPEIAKEX ATHMEPIAEX 2020

MouevTikr) Kot Avammapoaywyn Tou
2KOAov kat TG [dToag

Ayarnroi Zuvadelpot,

Apxég tou 2020, n EAEKZE Ba Eexivrjoet To vEO KOKAO TIEPLPEPELAKOV ETMIOTNHOVIKGOV SinuepiSwv g, He
Bépor «MalevTIKr) Kot avamopayyt) ToL oKOAOL Kot TG yatag». H dinpepiSa pog o ta€ideyet o€ tpetg modelg
™G EMGSag kat oty Komnpo (oe cuvepyaoia pe tov Maykonpio Knviatpikd ZoANoyo). Avalvtikdtepa Oa
ETILOKEPTOVLE:

Xavig, 8 — 9 Defpovapiov
BoMo, 9 — 10 Maiov
EavOn, 3 — 4 Oktefpiov

000

2 Kompo (n akpifric nuepounvia Oa avakovwBei atig apxég tov 2020)

H empélela Tou emoTnpovikoD poypappatog Twv Sinpepidwv tov 2020, avatédnke otn Nova ['koulétoou
Kat 1o [twpyo Mavt(idpa, 0o cuvadéApoug, KATAEIWLEVOUG OTOV TOHER TOUG.

O Beparikég evotnTeg SlapoppoBnKav €101 ®OTE Vo KAADTITOUY TA TILO CHOVTIKE BEHaTa TNG HALEVTIKAG —
avaTToPAY®WYNG TOL GKOAOU KAL TNG YATAG, £V Heydho THRpa TG eknaidevong Oa Pactotei otn SLadpaoTikig
TIAPOLGIAOT) KALVIK®V TTEPLOTATIKAOV.

H Soun tn¢ Sunpepidag dev emitpénet Tnv eknaidevon ameploploTou aplBpol GUUHETEXOVT®Y, ETOL OL €Y-
ypadéc Oa meploplotov ota 40 dropa ava Sinpepida.

Ot emotnpovikég ekdniwoelg Tng EAEKZY otn mepipépela, Hag p€pvouy GAOUG TILO KOVTE, AITOTEAODY
eMmOYT Kal aITOOKOTTOUV 0T SlapKI) HETATTTUXIAKT UITOGTAPLEN TV KTNVIATPWV Twv {Hwv ouvtpodids. H
napousia oG ammotehel To ALK TTUAGVA TNG eMLTUY{NG TOUG.

Meivete guvtoviopévol otnv wotooehida www.hcavs.gr kat ta péoa kowvwvikng diktvwong g EAEKZE
(Facebook, LinkedIn) yio va evnpepwBeite e tor Tedevtaia véax Twv SinpepiSmv Kat va KAVeETe TNV eyYpadr] oag.
Evehmiotolpe va 060G €XOVHE KAl TIAAL KOVTQ [,

Me guvadeAPpLIkoG XALPETIOHOVE
YrevBuvor Opydavwong
Sepageip Iamadnuntpiov — Bevi(éog AefevToyidvvng

EKMAIAEYTEXZ AIHMEPIAAX

Noéva Mkoulétoou Nwpyog I. Mavt{idapag

Avaminpwtpta KaBnyrtpla, Turua Ktnviatpikng,
MNavemotrpio Oecoahiag

Ktnviatpog Moepikrg Agpomopiag, EAeuBepog
Emayyehuatiag, Mpoedpog Maveupwmaikrg Etat-
pelag Ktnviatpikrg Avamapaywyns Mikpwv Zowv
(EVSSAR, European Veterinary Society for Small
Animal Reproduction)
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Oodnyieg mpog
TOUG OUYYPAPEIG

Y10)0! KOl OKOTOG

H Latpikr) Zowv Zuvtpodtds eivat Siyhwooo (Snpootedetat atnv
EXN\nvixr kot v Ayyhikn)-Bpetavikr y\oooa) rieptodikd tng EX-
Anvikrig Etatpeiag Kinviatpikng Zowv Zuvtpodiés (EAEK.Z.E.),
LLE ETILOTNHOVIK) KPLTIKI) ETITPOTIH KAL L€ OKOTIO TI) OLVEXT] €K-
TaiSevon Kot EVIHEPWAT) TWV KTNVIATPWVY {wwv ouvtpodtds. To
TiepLodikod SéxeTaL epyaoieg yia kpion, pe tnv podndBeon 6Tt
Sev éxouv SnHOCLEVTEL HePIKOG 1) TIApwG, 1) Sev EXxouv uTtoPAnBei
Tavtdxpova yla Snpocievorn o€ AANO EVTUTIO 1) NAEKTPOVIKO [ETO.
Kopua emibinn touv meplodikot eivat 1 Snpocievon KAVIKOVY
ETMOTNHOVIK®V HEAETMV TTOL aipOPODY 0€ OGAOVLG TOLG TOELG TNG
LATPIKNG TV {OwV CUVTPOPLES, SivovTag éudaaon atnv Tpockdnon
NG KTNVIATPIKIG oL Paociletal o emotnpovikég amodeiels.

Tomot dnpooievoewv

1) ApBpa covtagng

Zovtopa apBpa oxollaopoU 1) Kpiong emikalpwv Bepdtwy, Ta
oroia ovvtaocovtat artd T AtevBuvon Zovtalng (A.X.) 1} botepa
amnd mpdokAnot Tnge.

2) ZuOTNUATIKEG AVACKOTIIOELS

Tpoxettat yia epyaoieg mov ovvoyilovv kat alohoyolv tnv
Tpéxovoa PIpAoYpadia, PaCIopEVES G EMIOTNHOVIKES aTTOdE(eLS.
[Mpérmel va apovaotalouy Ti¢ 1o ipoodpateg Stabéotyeg minpo-
Popieg YL éva CUYKEKPLHEVO KTNVIATPLKO KALVIKO TIpOPAN o
Kol urtopotv va ovvodevovtat and peta-avéivon. H éktaon
ToL Kupiwg Kelpévou Sev Tpémel va givat peyaldtepn twv 8.000
Aé€ewv kat n PrpAloypadio va pnv vrepPaivet Ti¢ 50 avapopé.
3) Epeuvnrikég KAVIKEG gpyaoieg

IMpokettal yia mpwtdTuTia &pOpa KALVIKNG EPELVAG, TIPOOTITIKOD
1) avadpopkov xapaktipa. H éxtaon Tov kuping Ketpévou dev
nipénel va eivat peyalvtepn twv 5.000 Aé€ewv kat n iAoy padic
va punv vrepPaivel Ti¢ 40 avapopéEg.

4) Xovropes avadpopég

OtoOvTOpEG avadpopég TAPOLGLALOLY TIPOKATAPTIKA XTTOTEAEGHA-
T KAWVIKOV pehetov. H éktaon tou kupiwg kelpévou Sev mpérel
va eivatl peyalvtepn Twv 2.000 Aé€ewv, va €xel én¢ 10 avapopég
Kot éwg pia elkova f évav mivaxa.

5) Eviadp£épouoeg EPIMTOOELS

AtoTENODV OTIAVIEG TIEPUTTWOELG VOOT|HATOV 1) EGAPHOYT VEWV
Sy vwoTIKGV HeBOSwV 1) BepamevTIKOV HETPWV/TEXVIK®V TTOL
apopolV o€ éva € TTEVTE TIEPLOTATIKA. EGv 0 aplBpog twv mept-
OTATIKOV LTIEPPAIVEL T TIEVTE 1) LEAETT) UTIAYETOL GTNV KATHyopial
NG EPELVNTIKNAG KAWVIKAG epyaciag 1) TG GUVTOHUNG aAVAPOPAG.
H éxtaon tou kupiwg Ketévou Sev mpéel va eivat peyalltepn
Twv 3.000 Mé€ewv Kkat n PiPAoypadia va pnv viepPaivet Tig 20
avadopég.

6) Ipappa tpog tn AX.

TTepiéxet Kpioelg yia dnpootevpéveg peléteg oto meptodiko n
oe GANQ emioTnpoviKG dnpootevpata. H éktaon Tou Kupiwg
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Instructions
for authors

Aims and Scope

The Hellenic Journal of Companion Animal Medicine
(H.J.C.A.M.) is a peer-reviewed, bilingual (Greek and
British English) publication of the Hellenic Companion
Animal Veterinary Society (H.C.A.V.S.), which aims
at the continuing education of the companion animal
practitioners. Manuscripts should be submitted for
review, with the consent that they have not been
submitted simultaneously or published in part or
in full, to other journals. The aim of the journal is to
publish articles on all aspects of companion animal
medicine, promoting evidence based veterinary
medicine.

Manuscript types

1) Editorials

Short articles or commentaries of current issues and
topics commissioned by the Editor or after invitation
by the Editor.

2) Systematic reviews

Evidence based reviews on current topics. They present
the most recent information available and they can
be accompanied by meta-analysis. Systematic reviews
should be no more than 8,000 words in length, with
up to 50 references.

3) Original clinical study

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

4) Short communications

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

5) Case reports

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

6) Letter to the Editor

They are commentaries referred to articles published
by the journal or other scientific journals. Their length
should be limited to 1,000 words, with up to 5 refer-
ences. These may be descriptions of new equipment,
clinical observations, short case reports or comments
that the correspondent believes to be of general interest
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Kelpévou Sev mpérel va eival peyohvtepn twv 1.000 Mé€ewv Kat
N BtPAoypadia va unv vrtepPaivet Tig 5 avapopés. Avtég prtopet
va elvat teptypadég véou e€oTALOUOD, KAVIKEG TTAPATN P OEL,
OUVTOHEG AVAPOPES TIEPUTTOGEWY 1] GXOALX TIOU 0 OLYYPAPEAG
TIOTEVEL OTL VAL YEVIKOU eVELXPEPOVTOC YL TOV OVAYVOOTH.
H AX. anopacilet edv at pe mota popdn Oa Snpootevtel kat n
anddpaorn autr) eivat ) TENKH.

IIpoeTopacia 1n¢ epyaciag

KaBe epyaocio vitoBdAletat otnv Bpetavikn Ayyhikn yAoooo
oe apyeto PDFE. To keipevo mpémet va eivat SIapoppwpévo oe
SUTAG Stdo e, pe Tiepti®plo 3 cm aTtd OAeG TIG TTAEVPEG KAL O€
ypappatooelpd Times New Roman peyéBoug 12 ototxeiwv. H
apiBunon Twv cehidwv mpémel va eivat ouvexng, va Eekva artd
™ oelida Tou TitAov Kat va paivetal otV Katw Se€ld yovia. Ot
YPappEQ TTPETIEL VA €xOuV ouveXT) apiBunon og OAn TV €kTaon
TOU KELHEVOL 0TO aploTepd Tepliwplo TG oeAidag.
IMephapPavet:

() Tov titA0 NG epyaciag pe mefa ypappara (¢g 30 Aé€eig)
(B) MMepidnyn kot Aé€eig evpetnpiov

H éxtaon e Sev Ba mpémel va eival peyahvtepn arto 300 Aé€elg,
otnv i oehida pe Tov TiTA 0. Aopnpéveg TTepARPeLS atattovvTaL
yta GAovg Toug TUTTOLG TwV epyactav. H Sopn mpémel va eivat
oOHpwv pe TN Sopr TG epyaoiag (BA. mapakdtw). Kdtw anoé v
TiepANYN avapépovTal armod TPeLs £wg TIEVTE AECeLG evpeTNpiov, OL
oTtoieg TIPETIEL VO avTIoTOLKOVV 6TOUG OleBveic dpoug Tov MeSH
(Medical Subject Headings, https://meshb.nlm.nih.gov/search).
(y) Kvpiog keipevo

Ol LOTNHATIKEG AVAOKOTINOELS KEPAAKLOTIOLOVVTAL WG €ENG:

i) Emornuovikd mhaioto: TTeptyp&dpovtal n TpEXOLO KATATTAGT),
Ol ETIOTNHOVIKEG TTAXPEUPATELG, Ol LTTODETELG ATTOTEAECHATIKO-
TNTAG, N ONHAGIX TNG AVAGKOTINONG YLt TOV KALVIKO KTNVIXTPO
Kl oL 0TOXOL.

it) MéBodou: TTapovaialovtal Ta KpLtrpla EMAOYTG TWV HEAETGV,
10 €i80¢ TwV pEAETAOV, TO €id0¢ TwV (HwV, To €id0g TwV Bepartev-
TIK®OV TIAPEUPACENDY, TA HETPOVHUEVA ATTIOTEAEGUATA, O TPATIOG
avalTnong Twv HEAETAOV, 1) GLANOYT Kal avaAvon Twv Sedopévay,
1 ektipnon Tov Pabpol pepoAnyiag Kat n oTATIOTIKA avaAvoT,
€AV oUTT) €XEL YIVEL

iii) Amored éoparta: TTapovotdlovtat ot HeAéTeC TTOL TiEpLEAPON-
oav, aLTEG oL ameppipOnoav, ot TNyég Kvdhvou pepoAnyiag
IOV aveLPEOnoAv.

iv) ZvlrTron: ZulnTouvTal To AITOTENEGHATA, 1) EGAPHOYT) TOUG
oTNV KAWVIKH TIpAEN, 0 Paduog allomoTiog Twv armoTeAeoHATOV,
mlavd peloveKTHHATH TNG EpYaciog Kat 1 oLppwvia pe GANeG
TIAPOLOLEG EPYATIEG, EQV LTIEPXOLV.

V) Zvpunepdopara: TTapouotdlovTal oL TPOTATELS TV GUYYPAPEWY
yta TNV KAWVIKA TTPEEN, aANG KAl Yo TTEPALTEPL EPELVAL.

Ol gPELVNTIKEG KALVIKEG EPYNTIES TIPETTEL VO TIEPINAUBAVOLV:

i) Ecoaywy#: Iephappével GUVOTTTIKY TIEPLY padT TNG UTTAPXOVTNG
YVOONE TO OKOTIO TNG HEAETNG HE CAPTVELX.

it) YAixd xar péBodou: IephapBavouy tn Aemtopepr) meptypodn
TOU TPOTIOL AYNG TWV DAIKGV 1)/KAL TNG ETMAOYHG TwV {OwV TTOU
OGUHHETEIXAV 0TN HENETT, KAOMG KAl TN oadn) TTEPLypadr) TNnG
pebodoloyiag mmov epappdoTnKe. Le TEPIMTWOTN HEAETOV TTOL
apopovV aTN XPrioN TEPAHATOLOWY TIPETTEL VX aVAPEPETAL O
aptOpdg NS adetag melpapaTiopHol artd TNV appddia Ktnviatpikn
Apyn). Ze epittmot KAVIKOV TTEPIOTATIKWVY TIPETTEL VO AABAVETAL
1 ouyKaTaBean ToL IBLOKTHTN TOL (WO, VoTEPa ATTd EVHEPWOT)
Touv. HA.Z. Statnpei 1o Sikaiwpa va {NTroeL artd Toug cuyypageic
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to the readership. The Editors will decide if and how the
letter will be published and the Editor’s decision is final.

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

Manuscript should include:

(a) The title in lower-case letters (up to 30 words)
(b) Abstract and keywords

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

(c) Main text

Systematic reviews structure:

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

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

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

iv) Discussion: Comments on the results, implemen-
tation in the clinical practice, quality of evidence, po-
tential biases, agreement with other studies.

v) Conclusions: Proposals for implementation and
further research.

Original clinical articles should be arranged as follows:
i) Introduction: Provides enough pertinent information
on the topic and a clear statement of the purpose of
the study.

ii) Materials and Methods: Should describe in detail
the experimental design, the animals used in a study,
the animal welfare authority under which the work was
conducted, and the informed consent of the owner.
The Editor may ask copy of the Ethical Committee
Approval and sample of the owner’s informed consent.
ili) Statistical analysis: Describe in details descriptive
and inferential statistical methods. The Editor may
ask the raw data and the statistical software output.
iv) Results: Should be presented in a rational order
avoiding repetitive presentation between the text,
tables and figures. Results should be relevant to the aim
of the study and fulfil its requirements. No irrelevant
data should be presented.

v) Discussion: The most significant findings of the study
are commented. Results are discussed with respect to
the purpose of the study. Attempts should be made




avtiypado TG adelag MELpApATIOHOD 1) SELYUATOANTITIKA EVTUTIO
ovykataBeong Tov I8LoKTATN.

ili) Zrariotiks] avddvon: Tleptypadovtat Aentopepmg ot pébodot
TEPLYPAPLKNG KAL ETAYWYIKAG OTATIOTIKAG avdAvong. H AX.
Statnpel 1o Sikaiwpa va {NTroeL armd Toug oLYYPAPEIG T APYLKE
Sedopéva/HeTPrOELG Kol TO opXElo ATTOTENEGHATWY TOU AOYIGHLIKOD
OTATIOTIKAG AVANUONG.

iv) Amoredéopata: Tpémel va mapovot&lovral pe AoyiKr oelpd
KOl VOl aTopeVYOVTaL OL EMAVANYELG OTO KEILEVO, TOUG TTIVOKEG
KOl TIG €LKOVEG. T artoTeNéTpaTa TIPETTIEL VA EIVAL OXETIKA (L€ TO
oTOXO TNG £PELVAG, VO AVTATIOKPIVOVTOL OTLG ATIALTIOELG TNG KAL
va v mapouot&loval EPITTA 1) AoXeTa oToLE(X.

v) ZulhTnon: e aut oXoAM&lovTal Ta ONHAVTIKOTEPA EVPT-
pata g epyasiag. Zu{ntolvTtal Ta AITOTENEGHATA GE GXEOT) e
TO OKOTIO TNG epyaciag mov kabopiotnke otnVv eloaywyn. Eav
UTTAPXOLY eLPTHATA TTOL Sev avapévovTtay i eivat avtibeta
pe v apxkr vtobeon, yivetat mtpoonabeta va e€nyndotv. H
oulrtnon Sev TpEMeL va ival piot oITAr) EMTAVAANYN TV AITOTE-
Aeopatwyv. Evprjpata mov Sev meply pddnKay 6Ta artoTeENéTpHATA
Sev mpérel va avapépovTal Kat va oxoA&lovtat otn oulrtnon.
TTpémel va yiveTat o0YKpLOT) [E TX AITOTENEGHATH AANWV EPELVAV
TAPEANNAX e TNV avapopd TwV VPNHATWV TN epyaciag, dTwg
QUTE TTPOKUTITOLY ATt Tar ATTOTENESHATA TNG. TéNOG, TTpémel va
Sivovtal Ta oupITEpdopaTa TG Epyaaiag Kot n lavr epappoyn
otV KAWVIKN TIpGEn.

Ot gUvTOoUEC avaPopég €xouy TNV (Star SOUN e TIG EPEVVITIKEG
KALWVIKEG epyaoieg.

Ot ev8iapE€pouoeg epUTTOTELS TIPETEL VA eTILHEpilovTaL € eloa-
YY1, Teptypadn kat culrtnon.

To ypappata npog tn A.X. Sev empepilovral oe TERpaTA.

(8) Xoykpovon cuppepovianv

Ot ouyypadeig vtoxpeovVTAL Vo ATTOKAAUTITOUY KdBe Tibavn
OLKOVOLLKT] GUYKPOLGT] GUHPEPOVTWY, Yia TIapaSeLy ot IOLOKTN-
ola EVPEDLTEXVIWY, IOLOKTNG{X LETOXDVY, GUUPOVAOVG 1) AUOLPEG
opAnT@v. Tétolou eidoug okovoukeég puBuioes e eTalpieg Tov
eival GHECOL AVTAYWVLIOTEG YA OTTOLOSNTTOTE TIPOIOV TO OTI0IO0
nepapPavetal otn dnpoacicvon Bewpeital emiong cVykpovon
OLUPEPOVTWV. Xe TIEPITITWOT ATIOVClNG CVYKPOLONG CUHPEPO-
VIWV, 6T0 onpeio autd ypddetat «Ot cuyypadeic SnAdvouy ott
Sev UTTdpxeL GUYKPOLAT CUHPEPOVTWV».

(e) Evxapiotieg

(o1) BifAoypadikég avadopég

Ot avadopég TTPOETOLLALOVTOL XPNOLHOTIOLOVTG TO TTPOTUTIO
Harvard. Ot avagopég péoa 6To Keiflevo apovot&iovTal pe ta
ovopata ouyypadiwv Kat akolovBei To étog Snpocievong (m.x.
Jones 1997, Gregory 1999). Omov vnapyxovv 8o cuyypageic, Oa
Tipériel v oLPITEPIANGBOLV Kat ot SV pali pe Ty xpovoloyia (Tt.x.
Pascoe & Bennett 1999). Omov vméipXouv Tpelg 1) TePLocOTEPOL
OLYYPAPE(S, TO GVOLN TOV TIPWTOL GLYYpadE TToL akolouvBeitat
a6 et al. (.. Williams et al. 2016). Ot ovyypageig eivat vrevBuvol
yloe TV aKpifeta kat Ty TANpOTNTA TV avapopov. M dnpoaot-
EVLEVEG TIAPATIPHOELS, TIPOOWTILKES AVAKOLVMOGELS, LITOPANBEVTA
éyypaga mou Sev €xouvv akoun yivel Sektd kot epAnyelg Sev
TIpETeL va epdpavifovtal oTo THfpa avapopdv. O Katdhoyog
avapopwv mephappavet aApapntika (MpeToG cLYYpPAPERS)
TG PIBALOYPAPLKEG aVAPOPES, HE TA ETTOVUHA TWV GUYYPAPEWY
KOl T apxLKG TOUG, TO £€T0G, TOV TTANpN TiTAO TOL GapBpou, TV
ernionun cVVTUNOTN TOU TITAOL TOL TIEPLOSIKOL (GUHPWVA HE TO
Index Medicus), Tov TOHO Kat TNV TP@OTN Kot TEAevTaia oeNida
Tou apBpov. Ta kepahalx Twv PiPAiwv mapatiBevral wg e€ng:

Instructions for authors

to explain any contradictory or unexpected findings
to the original hypothesis. Discussion should not be a
simple presentation of the results. Findings that were
not described in the results should not be reported
and commented in the discussion. Results should be
compared with those reported by others and findings
should be reported as they have been concluded by
study results. Conclusions and implementation should
also be presented.

Short communications have the same structure with
original clinical studies.

Case reports are comprised by introduction, descrip-
tion, and discussion.

Letters to the Editor are not subdivided.

(d) Conflict of interest

Authors are required to disclose any possible financial
conflict of interest, for example patent ownership,
stock ownership, consultancies, or speaker’s fees. Such
financial arrangements with companies that are direct
competitors of any product featured in the publication
are also considered conflict of interest. In case of ab-
sence of conflicts of interest, at this point it is stated
that “The authors declare no conflicts of interest”.

(e) Acknowledgements

(f) References

References should be prepared using the Harvard style.
Cite the author names followed by year of publication
(Jones 1997; Gregory 1999). Where there are two au-
thors they should both be included with an ampersand
(Pascoe & Bennett 1999). Where there are three or
more authors, the first author’s name followed by et al.
should be used (Williams et al. 2016). The authors are
responsible for the accuracy and completeness of the
references. Unpublished observations, personal com-
munications, submitted papers not yet accepted and
abstracts should not appear in the reference section.
Each reference contains the surnames of the authors
and the initials of their name, the year, the full title of
the article, the official abbreviation of the journal title
(follow the list of Index Medicus), the volume and the
first and the last page of the article. Book chapters are
listed as follows: names of the authors, year title of the
chapter, title of the book, editor(s), edition, publisher,
town, and first and last page of the chapter.
Exampes of references

Journal

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

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

Watson A, Hughes P, Harris M et al. (2001) Measure-
ment of twitch transdiaphragmatic, esophageal, and
endotracheal tube pressure with bilateral anterolateral
magnetic phrenic nerve stimulation in patients in the
intensive care unit. Crit Care Med 29, 1325-1331.
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oVOUATA CLYYPAPEWY, £TOG, TITAOG TOU KEPAAAIOU, TITAOG TOUV
BipAiov, cuvtékTng (1) cuvtdkTeg), apBpds éxdoong, ekdoTNG,
TIOAN, KAl TIPWTN Kal TeEhevTaia oehida Tov Kepakaiou.
TMapadeiyporta PPAOYPAPIKOV avaAdPOp@V GTOV KATAAOYO:
ApBOpo meprodikov

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

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

Watson A, Hughes P, Harris M et al. (2001) Measurement of twitch
transdiaphragmatic, esophageal, and endotracheal tube pressure
with bilateral anterolateral magnetic phrenic nerve stimulation in
patients in the intensive care unit. Crit Care Med 29, 1325-1331.
Biprio
Brodbelt DC, Flaherty D, Pettifer GR (2015) Anesthetic Risk
and Informed Consent. In: K. A. Grimm et al., eds. Veterinary
Anesthesia and Analgesia. 5th ed. John Wiley & Sons, Ames,
pp. 11-22.

Mropeite va katefdoete artd v 1loTocehiSa Tov EpLodiko
To apyxeio csl ge To OTUA TV avadpop®V, TTOL UITopE(TE vV
XPNOLUOTIOCETE e TIG TIEPLOOOTEPESG EPAPOYES SLaXeiplong
avapopov.
(¢) Mivaxkeg
Ot mivakeg aplBpobdvTal pe apafikods aptOpovg (e Tn oelpd
EUPAVIONG TOUG 0TO Kefpevo. Aev Tipémel va TieptAappavovrat
Tiivakeg ot oroiot Sev avapEpovTal PEoa 6To Kuping Keipevo. Ot
TIIVOKEG TIPETIEL VA VAL AVTOVOUOL KAL EMAPK®G ETTEENYNHATL-
Koi, ®OTE va UItopovLv va Stafactodv Kat va artodidouv vonpa
ave€apTATOG TOL KLPIWG KELPEVOU. ZTO ETIAV® HEPOG PEPOLV TOV
apBpo toug (1r.x. IMivakag 1) kat 6T cLVEXELX TOV TITAO TOUG e
nel& ypdppata. Epdoov vndpyouv ene€nynoetg mtov fonbovv
OTNV KATAVONON TOU THvaKa epdpavilovTal WG LITOOTHELDTELG
Kat onpaivovtal pe cUHPoAX wg ekOETEG.
(n) Eikdveg
Ot pwtoypagdies, Too oxrpoTo Kot Ta SIy paLUATA AVKOUY GTIG
«elKkOVES». OL elkOVES aplOpovvTaL fe apaPikovg aptOpong pe
Oelpd ePPAVIOTG TOUG 0TO Keipevo. Ot EIKOVEG TIPETTEL VO ATTO-
otéMovtal oe popdn jpeg 1 tiff kat n avévor toug va eivat
Tovdxtotov 300 dpi. Ot Aeldvteg ToV eKOVOV avadépovTal
HETA TOUG TivaKes. Xe k&Be Neldvta Tpémel va avapépetal n)
TINYN TNG EKOVAG, EKTOC AV AUTH) TIPOEPYETAL OTTO TO TIPOCKTTIKO
apxelo Twv ovyypadéwv.

Ddappaka, povadeg pétpnong, cvviopoypadisg
Ot pappakevTikég ovoieg avadépovtatl pe Paon tn SpaoTikn
ovoia TOLG Kal OXL PE TNV EUTTOPLKT} ovopacia Touvg. Tnv mpoTn
popd oL epdpavilovTal 0To Keifevo akohoLBei oe TTapévOeon n
EHUITOPLIKT) OVOpACTN TOU OKEVATUATOG TTOL X PN oLpoTToLOnKe Kat
1 eTalpela TApAoKELNG (EUTTOPIKT EMWVUHIA 1) OVOHAGIA TIPOIO-
VT0G, eTatpeia, TOAN Kat kpdrog). H §6om, n 0866 xoprynong kat
1 GUXVOTNTA XOPNYNONG TV OUGLHVY TTOL XopnynonKav mpérmel
va tortofetovvTat oe tapévOeon péoa oo Keipevo. Ot povadeg
pETPNONG TwV Stdpopwv peyeBhv akorovBovv To Siebvég ov-
ompa (SI) (mx. mg kg?). L 0 xpnotpornoinon omotsdnmote
OLVTOHOYPAPIOG, TIPETIEL TIPOIYOUHEV®G VA €XEL XprjoLptoTTotn Oel
OAOYPAPKG TNV TIPWTN GpOPA TTOL GUVAVTATAL GTO KE(HEVO, KATA
v ormoia 1 ovvTopoypadio Tomobeteital péoa oe tapévOeon.
Ot epyaoieg vtopaANovTatL Héow TOL NAEKTPOVIKOV GUGTH O
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Book

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

You may download from the journal website the
csl file with the journal style, which you can use with
most of the citation management applications.

(g) Tables

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

(h) Figures

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

Drugs, units of measurement, and
abbreviations

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

Manuscripts should be submitted via the journal’s
online submission system, at submissions.hcavs.gr.
At submission, the authors’ full names, titles, email
addresses and affiliations, as well as the corresponding
author are entered. After submission, the manuscript
is encoded with a Reference Number which will be
provided to the corresponding author, who should
use it in all future contacts with the journal. The list
of authors is limited to those who contributed to the
concept, the design, the performance, the data collec-
tion and analysis, and the writing.

All manuscripts submitted to the journal are re-
viewed by a minimum of two reviewers who are ex-
perts on the field and are unaware of authors names.
To ensure blind reviewing, authors should omit any
details of their names or affiliations. Corresponding
author is notified within a reasonable period of time
for the acceptance or rejection of the manuscript. In



106 ™G EA.EK.Z.X., ot SievBuvon submissions.hcavs.gr. Katd
v vrtoPoA} SnAGVoVTAL Ta TIATPT) OVOUATH TV GLYYPAPEWY, OL
Tithot Toug, 1) StevBuvon nhekTpovikiG aMANAoypadiog Katn B¢on
epyaciag Toug, kabmg kat o vrtevBuvog aAAnloypadiag. Metd
™v vtoBoAn NG, N epyaocio AapPdvet évav AplOud Avapopdg
TIOL KolvoTtoLeiTal 6Tov uTeLBUVO aAANNoYpadiag, o oTtoiog Tov
Xpnotporotei oe Kabe emKoVwVia TOL pe To TTEPLodiKd. LTouG ovy-
Ypaoeig mpémel va mepAaPAvovTal HOVO OGOL GULLHETEIAY GTN)
SOAMNYN TG 10£0G, 0TO OXESLAGHO TNG EPYATIAG, OTNV EKTENEDT),
0T oLAOYT KaL TNV av&Auon TV Sedopévmy Kat 6T LY ypadn.
‘O)eg ot epyaoieg Tov vrrofdAlovtatl yla dnpoacievon 6To
TepLodIKG KpivovTal amd TovhaxLoTov S0 KpLTéG, oL oTToioL gfval
eldikol yla to Bépa emiotrpoveg Kat Sev yvwpilouvv Ta ovopaTa
TV oLyYpadEéwv. [la To oKOTIO aVTO, Ol CLYYpAPE(S TIPETEL VA
TIAPAAEITTOLY ATTO TO KUPIWG KEIHEVO OTTOLOSI|TTOTE OTOLYEIO UTTOPEL
VoL TTOKOADYEL TNV TIPOENEVOT 1) TX OVOHATA TV GUYYpadéwy. Ot
oLyypadeig eldonolobvTal o€ eDAOYO XPOVIKO SIAOTNHA Yio TNV
arrodoxn 1) adppuyn TG ePYAiag yla Snpocievon. Le mepintwon
coPapn¢ Stapuviag peta€d Twv SV0 KPLTGOV, 1 Epyasior ATTOCTEN-
Aetal ya kpion oe tpito kpitr). H tehikn andpaon mapapével
otn A.Z. E¢SooV arattodvTaL TPOTOTOLOELS 1) SLEVKPLVATELS, N
epyacio Hali (e TIG TTpATNPTOELG TV KPLT@V ETILOTPEPETAL GTOV
urtevBuvo aAnloypadiog. Epdcov ot cuyypadeig tporomnotjoouvy
NV epyacia TOUG 1/KaL ATAVTHGOVY GTIC TAPATNPHCELS TWV KPL-
TGOV, TNV eMAVUITOPAANOVY o€ SIGoTNHX TEGoAPWY ERSopadwy.
Egooov n epyacia yivet ammoSext) yio Snpocievon, amootéAeTal
and ) A.X. o€ HeTadpaoTh, Y va TNV anodwoel otr debtepn
YAOGoa ToU T1EPLoSiKoD. Trv eVBVVI YL TO TEAIKO HETAPPATHEVO
Keipevo TNV €xouv ot cuyypageic TG epyactag. To Keipevo avtd
QIOCTENAETAL TIPOG €YKpLoT) oTov viteLBLVO aAAnAoypadiag,
0 0T10{0G TIPETTEL VA TO ETILOTPEYEL e TIG TUXOV SlopBnaoelg oe
Sdotnpa dvo efdopddwv. Ta SO0 Tehkd Keipeva, ENANVIKO Kat
ayyiko, armootéhovtat 6tov LtevBuvo aAAnhoypadiag and
TO TUTIOYPAPEIO TIPOKEIHEVOL VA TIPAY LA TOTIOLOEL TOV TENLKO
é\eyxo. Metd 1o 01dd10 auto Sev emutpémetal Kapia oAy
oo Keipevo. Avatuna Sev StatiBevtar, aM& Ta TEAKE Keipeva
HETE TOV TUTTOYPAPLKO ENeYXO aTtOoTEANNOVTAL GTOV LTTELOBLVO
aAnhoypagiag oe nhektpovikn popdr (apxeio pdf).

Televtaia Tpomtomnoinon 24 ZenteyPpiov 2019

Instructions for authors

case of disagreement between the two reviewers, the
manuscript will be sent to a third reviewer. The final
decisions is upon the Editor. Manuscripts that pass
the peer review process are returned to the corre-
sponding author. Authors are expected to revise their
manuscript or/and respond to reviewers’ comments.
The revised manuscript and response to the reviewers’
comments should be resubmitted within four weeks.
Manuscripts accepted for publication are forwarded by
the Editor to a translator to be translated in the second
language of the journal. Accuracy of the translated
text relies upon the responsibility of the authors. The
translated manuscript will be sent for approval to the
corresponding author and it should be returned to the
journal within two weeks. The two final proofs, Greek
and English, will be sent to the corresponding author
for the final corrections. At this stage no changes are
allowed in the text. Reprints are not available, but a
copy of the final manuscript will be provided via email
to the corresponding author (pdf file).
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‘Otav 1o {nToLuevo eival n ypriyopn avakoLdlon amnod ToV KVNOoUO AAAEPYIKNAG AlTIOAOYiag, XwpIg
TIG OLVNOEIC TIAPEVEPYEIEC TWV OTEPOEIOWV

MIMOPEI NA XOPHIHOEI FNA NMPQTH ®OPA, AAAA KAl KAGE OOPA
Apoquel yia avakoodion anod tov Bpaxuxpovio, AAAQ Kal TOV HaKPOXPOVIO KVNOHO

* Ekkivnon dpdaong evtog 4 wpwv!

"‘EAeyYX0G TOL KvnopoL peoa o€ 24 wpeg?

Mrmopei va xpnoipotoinBei akoépun kal yia 1 nuépa povo
Mrmopei va xopnynBei pakpoxpovia, wg Beparteia cuvtrpenong
Aev ennpeddel Ta anoteAéopata Twv SlayVWOTIKWVY EEETACEWV

APOQUEL 3.6 mg, 5.4 mg.&16 mg Siokia oclacitinib yia akUAOUG, ETKAAUPUEVA PE AETITO UPEVIO

yia xopriynn amé To atépa

Karoyoc g a8elac kukhoopiac: Zoetis Belgium SA, Rue Laid Burniat 1, 1348 Louvain-la-Neuve,

BEATIO

Mapaokevaotic umedBuvog yia Ty amodéapeuon Twv maptidwv: Pfizer Italia S.R.L., Via del

Commercio 26/27, 63100 Marino Del Tronto (AP), ITANIA

ZYNOEZH: Kafe Slokio emkaluppévo pe Aemto upévio Tiepiéxet 3.6 mg, 5.4 mg | 16 mg

Oclacitinib G oclacitinib maleate.

Neukd éwg UTIOAeUKa, ETpKN Slokia eKAAUPPEVA e AETTTO UPEVIO e EYKOTTT) & OTIG 80O TIAEUPES.

& ¢épouv Ta ypappata “AQ” & “S”, “M” 1} “L” & otig 600 TAEUPES. Ta ypdppata “S”, “M” & “L”

avadépovtal oTiC SIadOPETIKEG TEPIEKTIKOTNTES TwV Slokiwv: To “S” eival eMdvw ota dlokia Twv

3.6 mg, 10 “M” ora Siokia Twv 5.4 mg, & 10 “L” ota diokia Twv 16 mg. Ta Slokia Hropodv va

Ywptatobv o 800 ioa pépn.

ENAEIZH(EIZ): a v avTipeTdTmon Tov Kviapod Trou oxeTiletat pe v alepyikii Seppatinida atoug

OKOAOUG & TwV KAVIK@V GUpTTTWpATWY TT0U oxeTilovTat Hemy QToTIKI SeppaTiTida aToug aKUAoUC.

ANTENAEIZEIZ: Na pn itaL ) og iac oy oclacitinib 1

e Kamolo ard ta ékdoxa B) o UKU)\OUE nAikiag uwlorspnc TwV 12 pnvav i Aiyotepo and 3kg
o

" 0sklo O8nyiav Xprane (©.0X) fi

H
yia mv
TIapaKaAEiofe va evpiePWOETE OXETIKWG TOV KTNVIATPO 00,

AOZOAOTIA: 01 okiAor mpémet va TiapakoAouBolvral e TTpoooxr HETA TN Xopfiynan WoTe va
Slaopahiotei n kararoon Tou kade Slokiov.

Mpoypappa Sogoloyiag & Bepaneiag:

H ouviotwpevn apyikr 60on twv dlokiwv Tou APOQUEL Tou Tipémtet va AGBeL 0 oKUAOG TIpETIEL
va avriotoixei oe 0,4 €wg 0,6 mg oclacitinib / kg o.B., YopnyoUpevn armd To otopa, 00 Gopeg
NUEPNGIWG yia PEXPL 14 nuépeg.

la ) Bepareia ouvtripnong (et TIC TpWTES 14 nuépeg e Bepareiac), n idla doon (0,4 £we
0,6 mg oclacitinib / kg 0.8.), 6a pémel ot GuVEXEla va yopnyeital povo pia popd Ty nuépa. H
amodaon yia pakpoypovia Bepareia ouvrpnong Ba mpéret va Paoiletat o afioAdynan e axéang
0odEAoUG-KIvG0VoU amd Tov uelBuvo KTnviaTpo Kata mepitTwon.

Autd Ta dlokia propodv va xopnynBoov pe 1 xwpic Tpodr.

MapakaAeiote va eite Tov apakaTw 50goAoyIKG Trivaka TTou Ttapouatalel Tov apiBpo Twv Slokiuv
TIOU QTTAITOOVTaL WOTE va ETTeuyBei 1 ouvioTwpevn 8oon. Ot TapTAETES KOBovTal EVKOAA Kata
HIKOG TG EYKOTTAC.

o0 ¢upu(lKou,-

0.p. y) oKohoug pe evdeiels U

L \

1 \

4 ,
TIpoidv ot {wa: MAévete Ta xépia PeTd ) xopnynon. Xe mepimTwon Tou Kard AdBoc umdp€et
Kararoon, va avalntroete apéowg tatpik Borfeia & va embeiete otov 1aTPO TO ETwKAEIOTO

©.0.X. 1} TV €TIKETA TOU PAPHAKEUTIKOD TTPOIOVTOG.
Eykupoolvn & yaouyia: Aev éxer amodeiBei n aodarel Tov KINVIOTPIKOU. (APHAKEUTIKOD
TIpoidvrog Kata T Sidpkela TG Kinong & TG yalouyiag, f TG avamapaywyric TWV apoeviKav
oKOAwy, emtopévig 8¢ auviaTdtal N xprien Tou Katd T Sidpkela TG konang, TG yahouxiac, 1 o€

U¢ GKUAOUG TTOU TTPOOPIl ya

A\ a e dAa a Tpoiovra & AAeg HopdEG alnAemidpaong:

Dev | an uemiu Qapyc g peNéTeg mediov, 6mou To oclacitinib
| 0 e TIpoiOvTa TIou YopnyolvTal auxvd, oTtwg evéo-

& €f TOVa, a,& DN (appaka. Exel peNetnBei n emimtwan e

Xopriynang oclacitinib atov epBoAiaapd pe {wvrava Tpomortoinpéva epBoNia, TtapBoio Tov akiAoy
(CPV), 16 g vdgou Tou Carre (CDV) & 10 Tng parainfluenza (CPI) & aSpavortoinpiévo eppohio Kutu
G Adooag (RV), o€ veapd koutdBia nhikiag 16 a Emured Ja ENApKIg

amavnon (opodoyika) petd tov epBohiaopd yia CDV & CPV, 6tav ota koutdBia xopnyronke
oclacitinib ¢ S6on 1,8 mg / kg a.. 5o popéc nuepnoiwg enti 84 nuépec. Natdoo, Ta euprpata
autrg TG HEAETNG £BEIEaV pila peiwan atnv opoloyik} avtamokplon atov epoAiacpo yia CPl & RV
0 Koutapia Trou urtopaMovtar ae Bepameia pie oclacitinib o€ gbykplon pE TOUG PAPTUPES TOU BEV

G i - - - —

Jie evbeifelc mapouaiac kakorioug veorhaoiag kaBa n dpaotiki ovsia Sev éxetl agohoynBei oe gfw\(:? n”'gm:";g::: o6y wvg:::::;:l:"t):UEL oy %mm‘g‘?:; ¥ éAapav. H KAwki onuacia Twv mapatnpodpevwy aviidpdoewy yia ta {oa mou epBoNidaTnKay eve

QUTEC TIC TIEPITTTWOELS. 3044 y; . )\uuBuvuv oclacmnlb (ouu(bwvu HETO cuvmwuevo éooomVIKo crxnuu) eival aoagri.

ANEMIOYMHTEZ ENEPTEIE: Ot quyvés EVEPYEIEC TIOU péxpL T 1559 % pétpa

160 Nuépa Twv SOKIPMY TEdiov avadépoval aTov TTaPaKATW TTVaKa: 6,089 1 Tu Slokia oclacitinib yopnyrBnkav ge vyieic okbAoug Beagle evoc £100¢, 800 GOPEC TV NUEPa yia
- EVEPYEIES TIOU ot peAéT 9,0-134 1 6 eBdopddec, o akohoudriBnke amd xoprynon pia Gopd TV nueqa yia 20 eﬁﬁouuﬁec. 3 Boqn
[ ¢ aromric JéxpLT 160 NPT | yia Tov Kvnopd péxpl TY 7 nuépa. 135-199 A 0,6 mg /‘kg ap, 18 mg /kg a.B.'& 30 mg /kg 0. yia uuvq)\lm 26 eB_B_opuﬁsc e I‘O\IVIKEﬁ
"APOQUEL EIKOVIKD Q3pYOKD APOQUEL | EIKOVIKD GPHIKO 20,0-269 2 Tapatnprigeig ou Bewpeitar mBavd va oxetilovrar e T Beparteia pe oclacitinib mephapavovrar:
(n=152) (n=147) (n=216) (n=220) 27,0-399 1 ahwmexia (tom), Biwyia, Seppatinida, epiBnua, exdopéc & epeAidec / Kpovatec, pecodaxtihiec
Mdppoia 16% 3.4% 2.3% 0.9% 40,0-54,9 1% «KUOTEIG», & 0iBNpa Twv ToSIV. Ot AMOIDTEI fitav Kupiwg omv
Rweog 39% | 41% 23% 18% E3ES00 2 avdrruén SoBivwong T Ohuwv TrTUXGDY o€ éva A 0TEPa Gkpa KaTd T BldPKELa TG
Avopeia 26% 0% 14% 0% uaAernc, HETOV upleuo &1y ouyvBTTa Toug va avdvetat pe v aiéon te 8oonc. Mapatnpriénke
Néa §Enuﬂilk{1 [ 26% 27% 10% 0% EIAIKEZ ZYNOHKEZ AIATHPHEZHZ: Na ¢uldooetal o B¢on, Ty omoia 6 BAEmouv & Gev oe Oheg TIC opddec, Tou auavitav oe
"{‘0500“1 oykidia itouv Ta maidid. Gua V3 i pikpotepn Twv 25°C. OUYVOTNTA PE TV qunon NG 860nG, & ouyva oxetiCovrat pe 5oBiivwan Tw HECOSAKTUNWY TITUXV.
Nibapyoc 2,0% 1,4% 1,8:/:. 1,4:&: Toydv UTIGAOITTO 1100 Blokio TIPETEL va TomoBETE Tal Triow aTo avoypévo blister & va amodnketetar  To BrjAwyia BewpriBnke axeTIZopevo pe T Beparteia, AAAG 6y G000EEAPTAHEVO. Aev UTIADKE! EIBIKO
Tokudipia 0.7% 14% 14% 0% 0TV apxIki xapTivn cuokevacia 1j ot GiaAn HDPE (yia PéyioTo Ypoviko diaotnpa 3 npépec). avtiboto & o€ TiEpiTTWon cupTTTWPATWY UTtEpSoaoAoyiag 0 oKUAOG Ba TIPEMEL va aVTIETWTIOTED

Metd v 160 nuépa, mapatmpnénkav Ta mapakdtw:

- TIOAU auyva éxouv TapatnpnBei Tuodeppa & axkabopiatou artioAoyiag Seppatika oykidla

- UxVa EYouv TrapaTnnBei WTiTISa, EUETOC, GGPPOLD, IOTIOKUTTWHA, KUOTITISA, HUKNTIAKES
HoAvaelg Tou déppatog, mododeppatitida, Aimwpia, toAudipia, Aepdadevoradela, vauria,
auénpévn 6pekn & emBeTkdTNTA.

01 aMayéc TG kAvikiig raBohoyiag Tou oxetifovral pe Tn Bepaneia meplopioTKav g€ pia aiénon
™G péang oAnaTepoAng Tou opol & peiwan Tou HEGOL apIBOD AEUKOKUTTAPWY, WATOGO, OAES Of
HEGEG TIBEC TIApEpEVav EVIGG Tou e5pouC avagopdc Tou epyaotpiov. H peiwan oto péco apiBud
AeUKOKUTTApWY TIoU TIapatnEiiBnke o€ akoAoug Tiou éAaBav oclacitinib dev fav &

Na in XprioIOTOIE(TE TO TIAPOV KTVIATPIKO (APHAKEUTIKO TIPOIOV JETd amo T npepopnvia Aféng
oL avaypddeTal ato blister f T ¢aAn petd my AHzH.

EIAIKH(EE) nPOEIAOI'IOIHZH(EIZ) Etbikr npoelﬁonolnun(elc) yia kaBe eidoc {wou:

H oclacitinib 0] obotnua avéa mw ia o€ Aoweelc
& emibewvivovtag kataotaoeig veorrAaciag. Emopévg okt iou AapBavouv Slokia APOQUEL Ba
TIPETEEL, va TIapakoAouBosvTal yia TV avarrtuén AoIWEEWY & VEOTTAAGIWV.

Katd v avripetwrion Tou Kvnopod Tou oxetiCetal pe aAepyiki deppatinda pe oclacitinib,
TIpETEEL val BiepebvBodv & va avIIHETwTIoTodv Tuxbv uTtoKeiyieva artia (1. aAAepyik and YoAroug

€€ emagnc, TROPIKT uMspv\u) EmumAéov, g€ TepITHOEIS uMsplenc

OUPTTTWHATIKG.

ATMOPPIWH: Ta ¢dpuaka Sev Tpémel va amoppirrovial PEow Twv AUPATWY 1} TWY OIKIGKOV
amoBAqTwv.

ZupBouleuBeiTe TOV KTNVIaTPO 6aC Yia TOV TPGTIO ATTO Twv £ dappakwv. Ta
HETPA QUTA TIOOKOTI0BY GTV TipoaTacia Tou TiepIBAMovTO.

NeTTTopEEIS Y10 T0 TIapov 0 Tpoidv 0TOV SIKTUAKO

610 10U Evpwaikod Opyavioiol Gappdkwy atn iedBuvan (http:/www.ema.europa.eu/).

Ta dokia APOQUEL TIAPEXOVTAL EITE 0E ouuKeuuolec blister ri foe Laheg pe 20, 50 1} 100 lokia avd
Mmopei va pnv Gheg ot

H oclacitinib eivat évag avaoToAéag Twv MPWTEVIKGY Kivaowy Janus (JAK).

Mropei va avaotéMer - Aertoupyia evée TARBOLC KuTokiv Tiou efapToviar amb TV

Tou ev{bpov JAK. a v oclacitinib ot Kutokiveg aTdyol €ivat ot TIpOPAEYHOVWEEIG

emnpéace 6Aa Ta Aevkd aoogaipia (odetepdgia, nwoogina & Hovokutrdpa), ektc and Tov & aTOMIKIG ouviotdral n & Bepancia

apIBO Twv AepdokutTapwv. Kapia amd autég Tic petaBorés KAVIKIG eV payovtwy, 6w pokdvaei; and axTiipia, pknTee f mapdora (.. YoMoue & Yipa).

KAVIKG OnpavIIK). AapBavovrag umoyn T TBavoTTa EMISPAONG OE OPIOUEVES

3¢ pa ) peAéTn, 1 avarugn Twv 0¢ £vav apIBo oKOAwV (B)\ Tapdypado “ANETIOYMHTES ENEPI’EIEZ") ouvioTaral TepLodIKAC ENEYXOG e VEVIKI) e€étaon
0T0UG 0TI0i0UG YopNYIiBNKe N auvioTapevn Beparteutikii Boon. aipatoc & ioyKG eikTiov aTov opd 6rav Ta oKuhid piokovrat o€ aKpoxpovia Beparteia.

Edv €VEpYEID aKGpia & av Sev avadépetal oTo 18iaitepec TIou Trpémet va Aayp QT T GTO}O TIOV YOPNYEL TO (APHAKEUTIKO

1} €Y0uv Kamolo Poo aTIC aMEPYIKES avTidpaelc/kvnopd. Qatdao, n oclacitinib pTtopei emiong va
aoK0e! €Mibpaon o¢ AAEC KUTOKIVEC (yia TIapGGelyLa, EKEIVEC TToU ETEAEKOVTaL OTV duva Tov
Eevioti fj Ty pe TV EVEPYELDV.
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e114. doi:10.1111/vde.12047. 3. Aleo MM, Galvan EA, Fleck JT, et al. Effects of oclacitinib and prednisolone on skin test sensitivity [abstract]. Vet Dermatol. 2013;24(3):297.
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