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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.
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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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Alaopég yATag Kal okuAou oTnv opBomaidikr

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
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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).

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

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

Differences between cats and dogs in orthopaedics

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.

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

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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