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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.
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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
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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]).
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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
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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.

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

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.
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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

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

143



144

EkTopr KEQaAAG unplaiou

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,

Tatpikn) Zowv Zvvtpodidg « Tépog 8 « Tevxog2 « 2019

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-
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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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