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ITepimwon paifonodiag np6o0iou
AKpov inmouv

N. Ailakdkng, A. Aeoipng

IMTEPIAHWH. H napapéppwon tng ypappig tou dkpou pmopei
va efvai ouyyeviig A enfkntn ka1 va oeidetat oe: a) aotppetpn
avarrwén v pakpdv 00tdv, Kupiwg Adyw BAdPng g kdw eni-
@uong g kepkitag, f) atedri avdruén wv cotapiwv tou kapnoy,
kafdg kat tou 20u ka1 4ou petaxapniou, ka1 y) yakapéuita g dp-
Opwong tou kapnoy. Ta afua nou pnopei va odnyficouv oug na-
pandve nafoloyikég kataotdoeig eivar modAd. Eibikétepa, n ouy-
Yevig napapbp@won e ypappnic tou dkpou propef va eivar aro-
téeopa kakig evboptpiag Béong tou epPplou, uneporuopol
g popPados, kupiwg katd to Sedtepo piod tng eykupoovvng, ya-
Japéntag wv apBpdoswy yevikd, §18upiag, npéwpou toketoy,
edantwpauxig evboydvipiag ooteonoinong twv 0otdV 10U Kapnoy
ka1 kakr avdrwén tou Sedtepou kat Tou Etaptou petakdpmiou
ootot. H atedrig ooteonoinon wwv ootapiwv tou kapuoyd anodi-
Setar oe péluvon tou mhakovvia A oe mnppeld npooaywyh ai-
patog ot pritpa, ondte avastédietar n avdru§n tou mhakovvia.
Eniong, oty arnonafoyévera g véoou Oewpeitar 6u vnetoépyo-
v woé1koi kar oppovikoi mapdyovieg. H enikmn napapbépp-
on propef va oefletar o kdkwon v ouleukukOV Y6vEpwv, em-
Sefvoon npoiimdpyoucag Amag cuyyevolg napapéppwong, pa-
kpoypdvia amoguyh ouipi§ng oto etepomdyio dkpo, uneporu-
opd, kaxd eSovuyiopd, unepPolikni doknon A mpbéwpn nponévnon
1i o€ kaxri pop@odoyia ou dkpou. Ly avakoivwon auui mept-
ypdgetar nepimwon Ondukot ndlou, nhixiag 15 pnvérv, o onoi-
og npookopiotnke otnv Kivikd Zowv Avapuyig tng Kmviatp-
kiig Zxorig tou A.IL.O. pe apgpotepémieupn paifomodia wwv mpé-
001wV dxpwv, n onoia npoékuype Aéyw vneporucpoy. Me fdon ta
axkuvoypapikd Sedopéva ka1 v nhixia tou (dou SievepyriOnke to-
kA anokéAinon tou neprootéou yia  Siéyepon tng Aertoupyiag
g enipuong oty éow (kofin) mieupd tng kepkibag. Katd tov
enavéheyyo tou fimou 4 priveg petd v enépPaon, n paiPonodia
eiye unoywprioer ka1 n popgodoyia kat v §o mpéobiwv dxpav
efye m\dpwg anokatactalei.

Aé&e1g eupetnpiaong: kapnoe, paiPornodia, {rmog

Report of an equine forelimb varus
case

Diakakis N., Desiris A.

ABSTRACT. Angular limb deformities could be congenital or
acquired and could result from: a) asymmetrical growth from the
distal radial epiphysis, b) incomplete growth of the carpal bones, the
second and fourth metacarpal bones and ¢) laxity of the carpal
joints. The causes of these conditions are numerous. As far as
congenital angular deformities are concerned, the cause may be
due to intrauterine malposition, overnutrition of the mare in the
latter half of pregnancy, joint laxity, twin pregnancy, short gestation
period, defective endochondral ossification of the carpal bones or
maldevelopment of the second and fourth metacarpal bones.
Specifically for the defective endochondral ossification of the carpal
bones, the condition is put down to placentitis or reduced uterine
blood supply, which prohibits the development of the placenta.
Moreover, others claim that toxic and hormonal factors pray a role
in the aetiopathogenesis of the disease. As far as the acquired angular
limb deformity is concerned, it can be due to growth plate injury,
deterioration of an existing subtle congenital deformity, excessive
contralateral limb weight bearing, overnutrition, improper
trimming, excessive exercise or bad training and poor limb
conformation. This report describes the case of a 15-month-old foal,
which was admitted to the Veterinary Teaching Hospital, Faculty
of Veterinary Medicine, A.U.Th. with bilateral forelimb varus,
which was due to overfeeding of the animal. Based on the
radiological findings and the age of the animal, the transection of
the periosteum (periosteal stripping) from the concave side was
the recommended treatment of choice. On re-examination, 4
months post-operatively, carpal varus had resolved completely in

both forelimbs.

Key words: carpus, varus, horse

Khuviey Zohov Zuvtpoqude, Ktnviatowrn Zxohn, AILG.

Huepounvia vwoporis: 23.04.2007
Huegoounvia eyxpioewg: 04.09.2007

Companion Animal Clinic, School of Veterinary Medicine, A.U.T.

Submission date: 23.04.2007
Approval date: 04.09.2007



138

N. AIAKAKHY, A. AEXIPHY

EIZATQIH

Q¢ paiforodia yopontneiletar  awdxiion Tng
YOOUUHS TOU dXQOV TTOOG TO. £0W O OYEOT UE TOV KL
TAXGELUPO dEova Tov dxroov, evd, avtiBeta, mg frat-
ocomodia 1 aTdrAMO TS YOOUUIS TOV dRQOV TTOC TaL
€Ew. TTohd ovyva 1 arréxrhon aut Tou dxEou %atd Tov
emuxn dEovd tou ouvodetetal rot amd wxrdteen M
UEYUAVTEQT TTEQLOTEOWT] TOV TTEOG Tat €0 1] €Ew (Auer
1992). “Erat, n proncomodio ovvodetetan amd otoopn
TOV 4OV TTEOG Ta £EW, EVA 1 pouPorodic pe ateopy
TOV A®EOV TEOG Tat €0w (Auer 1992).

Ou avopalies TS YOOUMIS TOV dXQOV UTOQEL VoL
elval amotéheopa: ) AOUUUETONG O UNROS AVATTTU-
Eng Adym vmeghertovylog e mag TAEVEAS TS RATM
emipuong g xeExridag, P) aterols avdamTvEng twv
00TaQlWV TOU %OETOV %ol TOU 20V %ol 40V UETARAQT(-
ou, ®al ) yoiadtntag TS deBomong Tov 1raEmov
(McLaughlin 1981, Auer 1992).

H mapapdepmon e yoouuis Tou dxov Wroel
va elval ouyyeviic 1j exintnty. H ovyyewrig elvou 1 me-
QLO0GTEQO OLUYV ®ow ouviiBwg autoidrot. Lotdoo, oTIg
TEQUITTAOELS STTOV ) QUOHOQPIC TTAQUUEVEL OUETARAN-
™ 1] %O TEOODEVTIXA ETOEWVHVETAL ATTALTETAL 1) OV~
Am Bepamelog oLy atd To XEVo 00TEOTOMON S TOV
ovLevntiroy xovdgov (Hunt 1998).

STV avoxoivmoy ouTty TEQLYQAEETAL TEQITTTMON
Oniuros Toiov, nhriag 15 unvdv, o omolog TEOOXRO-
utotre oty Khviniy Zowov Avaypuyis e Kmmviarot-
%1g Zxoljg tov A.ILO. pe augotedmhievon gaufomo-
dia Twv 8o TESobiwv dxrowv.

INEPII'PA®H INEPIZTATIKOY

[Mwhog OnAurde, nhriog 15 pnvdyv, Oecoaixig Qu-
Mg, mpooxouiotxre oty Khwvirr tov Zomv Avapuyiic
e Kenviatoric Zyohig tov AILO. pue paufomodio
%o Twv 860 1EdoBLmv drwv, 1 oroia oto deELd dxo
Nrav peyoriteon.

ZUUPOVOL LE TOV IOLOXRTHTY, 1] YOOUWT] TOU dXQOV TOU
TOAOU Hrav guotoroywrt] uéxot v nixia tov 10 me-
olmov punvav.

Katd v »hvirr) eE€taon duamotdinre ehagold
ALSyrnmon e xdtw emipuong g xeEridag rat ahiol-
woelg fmag empuoitdag Tov ®4Tm ouleurTtirov ov-
dpov g neEridag nat Twv dVo TEGCHWY dxpwy, 1
omola exdNADdONre pe dhyog votd v stieon. H yeviny
RATAOTAON TOU TWAOV TV ROAY, YWEIC VO JLATTLoTe-
VETOUW TITOTOL TO TOBOAOYIRG RaTA TV ®AVIXY eEETOION.
Q0t600, 0 TAOLOC HTray WLaTEQA TOYYVOUQROG.

ITpoxepuévou va nabopLotet ) ofadtTo TG EmL-
puottdag xat o fabudg g pafomodiag, dote va e-
UNVEVTEL 1) ctloAoyia TS, ApOnxay axtivoyoagiua-

INTRODUCTION

Varus is defined as the medial deviation of the limb
longitudinal axis and valgus the lateral deviation of the
limb longitudinal axis. Usually this deviation is
accompanied by inward or outward rotation (Auer
1992). As a rule limb valgus is accompanied by outward
rotation and limb varus by inward rotation (Auer 1992).

Angular deformities could result from: a)
asymmetrical growth from the distal radial epiphysis, b)
incomplete growth of the carpal bones, the second and
fourth metacarpal bones, and c) laxity of the carpal
joints (McLaughlin 1981, Auer 1992).

Angular limb deformities could be congenital or
acquired. Congenital deformities are more common
and in most cases the condition is self-corrected. In
those cases where the condition is stable or is
deteriorating, treatment should be initiated before the
mineralization of the growth plate (Hunt 1998).

This report describes the case of a 15-month-old
foal, which was admitted to the Veterinary Teaching
Hospital, Faculty of Veterinary Medicine, A.U.Th. with
bilateral forelimb varus.

CASE REPORT

A 15-month-old, Thessalic mare was admitted to
the Veterinary Teaching Hospital, Faculty of Veterinary
Medicine, A.U.Th. with bilateral forelimb varus. The
deviation was greater on the right fore leg.

According to the owner the mare was normal till
the age of 10 months.

Clinical examination revealed enlargement and mild
inflammation of the distal radial epiphysis bilaterally.
Palpation of those sites elicited a painful reaction. The
horse was healthy and no other abnormalities were
detected. As far as body condition is concerned, the
mare was overweighed.

In order to access the severity of epiphysitis, the
degree of varus and its etiology dorsopalmar radiographs
were taken of both carpae (figure 1 and 2). Radiographic
examination revealed the integrity of the carpal bones,
a mild inflammation of the epiphyses and, following the
drawing of the bisecting lines on the radius and the meta-
carpus, the radial metaphyses were located as the rota-
tional points. It was obvious that the degree of rotation
was greater on the right forelimb (7°) than the left (2°).

Based on the radiological findings and the age of the
animal, the transection of the periosteum (periosteal
stripping) from the concave side was the recommended
treatment of choice so as to improve the blood supply
and stimulate the function at that side. More specifically,
following the induction of general anesthesia, the horse
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T0L 100600010 TEOBOAYS TOU RAEITOV ROL TOV AVTL-
Boayiov nou twv 6o TEdoblwy drpwv (ewmdva 1 xou 2),
o7t6 Tl 07T0(0L SLaTTLOTMONRE WKETY UGVO dLevQUVON TV
empioswyv. Emiong, netd and oyediaous tov duyotd-
uwv xeridog za avipooyiov, wg onuelo extoomyg
™S Yyoouis Tov dxpov xaboplotnxre 1 ndtw emipuon
™ ®eeridag. O Pabuds parpomodiag 1frav peyarite-
00¢ 070 0eELS TEBGoBL0 dno e 7° wolpes oTEOWIC O€
avtiBeon pe t1g 2° wolpeg oTEOPNS TOV ARLOTEQOY QG-
o0wov dxov.

Me Pdon ta axTivoyQoumLrd EVQHUATO ROL THY NAL-
%o Tov Chov rpibnxre, Yot Begoumeia Tov, EmTaQ®ig 1
OTORGAMON UGVO TOU TTEQLOOTEOV THG TAEVQAS VITO-
Aertovpyiag g emipuong, dote va Pertiwdel 1 cuud-
o tomnd row vo dreyepBel n Aertovpyio tg. Eudi-
2©OTEQM, UETA TN YOO YNON YEVIXNG avanoBnolag, o (-
mog toofetiiOnxre aQyrnd oe deEld mhdyia ratdnhion
TEOXEWEVOU va Yivel duvarn| 1 TEOOTELAON TS 0
(nothng) empaveiag tov deELov wpdabiov dxrgov. o
OUYREXQLUEVA, EYLVvE Emuirng Toun tov dépuatog uy-
%0ovg 6cm mEQimov pe ®EVTEO TV TEooPeANuévn emi-
QUON, TNG OTTO{OS 1 AVOLYVADOLOT EYLVE LLE TNV ELOOY®-
v1i og avtiv Beldvag 18G. Metd v mpooméhaon oto
00TOUV €YLVE TOWY TOV TEQLOOTEOU OY1|UATOS OLVE-
oroauuévou T, n omola doyile omd amdotaoy Teplmou
lem zevrowrd g emiguong. Ta tuipuoro Tov TeQLo-
otéov o duovEYONxay ue Tov 1RG0 AUTS 0ITo-
XOMNON®OV PEVa TOUg RoL atopoxUvOnrav oe amtd-
OTOON UEYOMITEQN TOV EVOS €xaTOoO0TOV. AxoloUONOE
oUy#AELON TOV TQAUUOTOS LE GUQQAPY TV VITEQXREIE-
VOV LOTAV 2ATd TO ouviiOn Tedmo (Auer xou ovv. 19820,
Hunt 1998). X ovvéyela tomofetiiOnxe o mcdhrog o
OQLOTEQY] TAAYLL XOTAKALON KOl TQAYUATOTOWON%E N
O eméufaon oto aELoTeEd mEGoho dxpo. Metey-
YELONTWHA TaL dxpo emdEOnuay ent 1 efdoudda xan ov-
otOnxe TEQLOPLOUGS TWV XVIjOEWV TOV Tddou eml 3
ePdouadec. Emiong, toomomoiBnze n dratgopy tov
{mov ®ow ovoTHONXRE M XOENYNON UGVO YOVOQOELOWDV
TEOQWV €T 4 TOUAAYLOTOV UTVES.

Kartd tov emavéheyyo tov (mwmov 4 uijveg petd v
eméuPaon N paforodio elye VITOXWENOEL TAHOWS ROl
1 wopohoyia ®ot Twv dYo TEGoHIWY drEWV fTay Qu-
oLohoyLnY.

Ewodva 1. Axtivoypdgnpa aouotepot xapmod mgoobiomiodiag
TEOROMIG. Ale¥QUVon TG RATW ETLPUOLANTG YOOUUNS TG KEQ-
%id0g.

Figure 1. Dorsopalmar view of the left carpus. Widening of the
distal radial epiphysis.

was placed on right lateral recumbency so as to be
operated on the medial (concave) side of the right
forelimb. A 6cm, straight, skin incision was made directly
over the affected metaphysis. The physis was identified
by “walking” an 18G needle along the metaphysis distally
towards the epiphysis. It is only at the level of the physis
that the needle could be inserted in the periosteum. An
inverted T-shape incision was then made approximately
lem proximally to the metaphysis. The triangular flaps
of periosteum, that were created, were stripped away
more than 1cm and removed. The overlying tissues were
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YYZHTHEIH

ZyeTind pe v outtomafoyEvela Tg vOoou QalveTol
6T TOV %010 QOAO TA{fouV OL RAKRMOELS OTTO TG OTTO(-
eg mpoxahovvral fAAPeg oto ouleurtind xovoo. Eudi-
%®GTEQQ, 1) VITEQUETEN CUUTIEOT TOU YGVOQOoU 0dnyel
otV avdmtuEn véou 00toU oL otV TEORANON &vdE-
XOUEVQS rgoratayudtmy oe avtév. [agdiinia, dua-
TAQAOCETAL 1] AUATI®Y QON OTY Ldyvn oateomoinong,
070 6010 MAadi] yGvOEOL %a 00TOU, [1E ATTOTEAEOUA T
duaxrom g Aertovgyiag tov. Edv n fAGPn agopd oto
€va NULUOELO Tov CVTEUXTIXOTU YGVOQOU TEORVITEL
QOUUUETON KaTA WHROS OVATTTUEY TOV 00TOU %O KaTd
OVVETELD TAQAUCQPWON TNG YOAUUNG TOV AxQOV
(Bertone 2002).

Ta aftia wov uroel va odnyqoovy oe ouustieon
Tov ouZeurTIoU GVOEOL elval TOMG. STV TeQinTtw-
on ovyyevolg PAAPNS 1 TaQauSEP®oN TS YOS
TOV AXQOV WITOQEL VoL elval amoTéheoua xaxrng evoour-
Tolag B€omg tov epfoviov, vtegortiopot g poePddog
%®VOIWS 1ATA TO OEVTEQO WLOG THE EYRUUOOGUVNG, KOO
o TOS TOV 0PBRMoEWV, dLdVNLNC, TEGMEOV TORETOV,
ehattopoTirig evOoxGvOQLOE 00TEOTOMNONS TMV 00TMV
TOV %OQIOU 1] ROL TNG ®OXNG AvATTUENS Tov dettegou
%0 TOV TETOQTOV UETAXAQTIOV 00T0U. Idwaitepa, 1 ate-
Mg 00TE0TONON TV 00TARIWY TOV ROV arrodideTan
oe onpaupio e @oePddog 1 o uSAUVoT Tov TAOROU-
VIO ®OL O€ TOUBONOYLRES RATAOTAOELS OL OTOLES UELD-
VOUV TNV TTQOCOY WYY OLUATOS OTY) TR ROl OVOOTEA-
Louv TV avdmtuEn tov mharotvia (Auer xal ouv.
1982a, Auer 1992). Eniong, vrootmoiCetal 6t oty ou-
TLOTaBoYEVELDL TG VOOOU VTELOEQYOVTOL TOELXOL ROl
opuovxol mapdyovtes (Hunt 1998).

H enintnm magoapdoemon umogel va opeiletol o
Baoid ndxrmwomn tov ouvleuntinos Yovopov, ot emdelivw-
01N VITAQYOVO0S NTLOS CUYYEVOUS TAQAUSQPWONGS, O
LOXQOYOOVLA ATTOQUYT] OTHELENC 0TO €TEQOTAGYLO RS-
0610 4100, 0€ VTEQOLTLOUS, O KUK EEOVUYLOUS, VITEQ-
Bolxn doxnon 1 mEdwEN TEOTGVNON KL, TENOS, OF
rnaxi] poeporoyia tov dxov (Auer 1992, Hoffman zou
owv. 1999, Bertone 2002).

310 7EQLOTATIXG aUTS 1 véo0g amoddbnre otov
VITEQOLTLONS Tov LMoV, Tov glye WG amoTéAeoua TV
emupuoitida, oo Ty omoia TEoErME 1 pauforodio.

Ewdva 2. Axtivoypdgnua 95100 »apmot mpoobioniodiog

TpopoMic. Alelipuvon g ®ATM ETPUOLAKITG YOUUUNS TNG REQ-

%(d0g.
Figure 2. Dorsopalmar view of the right carpus. Widening of
the distal radial epiphysis.

sutured in the routine manner (Auer et al. 1982b, Hunt
1998). The foal was then placed in left lateral
recumbency and the same procedure took place on the
left forelimb. Post-operatively the limbs were kept
bandaged for 1 week and the foal was relatively confined
for 3 weeks. Furthermore, strict diet was suggested with
the recommendation that the foal is to have only hay for
at least 4 months.

On re-examination, 4 months post-operatively,
carpal varus had resolved completely in both forelimbs.
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H »hvixri dudryvaon thg véoou eivar exoh), »abog
elval eu@avig N TaQauéee®aon TS YOOUWHS TOV
drpov. 01600, ®oTd TNV ETLOROTNON TOV dxEov Ba
TEEmeL va yivel mpoomddeia xoboplopot téoo g 0€-
ONG OTROPNS TOV AXEOV 600 RO TNG YWVINS ATORAOT S
TOV aTd TV RoTordouo (Bertone 2002). H 6€om oto-
P1g wroel va elvar N petdguon N 1 emipuon, Aoyw
PAEYUOVIIC TOUG, RO O RAQITOS 1] TO UETARAQTLOL OO0TAL,
AOyo vromhaoiag 1 amhaoiog tovg (Bertone 2002).
ZyeTrd PE T YOV atdrALoNS A6 TOV ROTOROQUEPO
dEova avagépetal 6Tl dtav ival peyahiteon twv 15°
Bemoeltar onuovTirt o vtodnidvel vromhooio Twv
00TaQlWV TOU %aEoU 1] dratagay] TS evOOYOvVOQLaS
00TEOTOMONS THG ETIPUONG. ZTLS TEQLTTWOELS CUTES
ovvnBwg amatteltol AUeon yelpoveyry eméupaoc
(Bertone 2002).

Me v Ynhdgnon eivow duvatd va diammotmel d-
vog, Bepudtyta 1j udyrwon g eniguong. Enlong, ue
™V Ynhdgnon etvor duvatd vo drommotmbel 1 Toov-
ola VTEQUETONS XAAAQSTNTOS TV TEQLADQLRMY 1o
Aorayv LOTaY, dLdyrmaon g dABEMONS ToV ®ETOU 1 va
TOOTOLOQLOTOVY TTEQLOYES TTOQAUGOPMOTNS TOU, OL OTTO(-
€G VO OYETILOVTAL e TV TOQAUGQP®WOTN TOU GXQOV
(Hunt 1998).

Snuavtxy] oty dudyvwon g vOoou EIVaL 1) AXTIVO-
YOO@LXY ALEQEVVIOT) TOU KAQITOV. ZTHV AXTIVOYQUPOU-
uevn sepLoyn mpoobomioBog mpofohic Ba meénel va
TEQUAAUPAVETOUL TG00 TO RATW TELTHUSQLO TNG ®EQRIOOS
600 %aL To dve TELTHUOELo Tou 3 petaxagmiov. Zto
OXTVOYRAPNUA cUTO PERETAL 1] dLYOTAUOC THE *EQ®IDC
%ot 1 duyotéuog Tov 3% UETAROQITIOV %Al OTO OHUEelo
™G TOUNE TOVg oyuatiCeTal yovia ue mv omoio ®abo-
oiCetan n coPapdtnra Tg véoou (Auer 1992, Brauer
xnaw ouv. 1999, Bertone 2002). “Etot, n onuavtindteon
TEOPOARY OTTELRGVION OE TEQIMTWON TOQAUGOPWONG
™S YOOUMIS TOU RGOV dxEov eVOg (mov elval 1
mpoobiomniotua. Kabwg Sumg Ba mpémer va vabopiCeton
AL 1) LWOQYOAOYIX TV EUTAEXOUEVOV O0TWV KOIVETOL
emPBePAnuévny nar n AMjyn Thayomhdyiag TeoPoAs.
SV meimTmon 6mov 0 ®aB0QLONGS TOV REVTQLROU ON)-
uelov EvapEng g otgogrig dev elvan g¥xolog, TOAVHS
VoL OUVUTTAQYOVY dU0 1) RO TTEQLOTBTEQ OLITLOL TTQOXAN -
ong ™g duopoEiag, GIme IT.Y. VITOTAAUOTO TWV 00T~
olmwV TOV OEITOU ROl TAVTGYQOVY TOQAUOQPMOT] TNG
emtouong (Bertone nou ovv. 19853, Bertone 2002).

H dwamiotmon axtvohoyindy gvgnudtwy oUvOlL-
YNG, RATAYUOTOS 1| TAQAUGQPMONS TOV 00TAQIMY TOV
%0100 eivar dtaitepa onuavtirt, ®o8wdg Teodindle-
T €ToL Quopevig TEGYvwon uerlhovirns abintinng
dpaomeLdmrtag tov rrmov. Emiong, Wiaitepn onuaocio
€xeL 1 OLATTlOTWOY CUUITIEON S THE ETTIQUONG AGYM™ TEOW-
WaTog, OyPng 1 uetafolxrav diegyaoidv, xabdg 1 mo-

DISCUSSION

As far as the aetiopathogenesis is concerned, it
seems that compression trauma seems to play the major
role in the concussion of the growth plate. Excessive
concussion leads to cartilaginous trauma, new bone
formation and possibly to microfractures of the
cartilage. Moreover, disruption of the vascular zone is
noted at the ossification zone, at the junction between
bone and cartilage. Should these changes be present in
only one side of the growth plate, the longitudinal
growth of the bone is asymmetrical and results in an
angular limb deformity (Bertone 2002).

The causes of cartilaginous trauma are numerous.
As far as congenital angular deformities are concerned,
the cause may be due to intrauterine malposition,
overnutrition of the mare in the latter half of pregnancy,
joint laxity, twin pregnancy, short gestation period,
defective endochondral ossification of the carpal bones
or maldevelopment of the second and fourth metacarpal
bones. Specifically for the defective endochondral
ossification of the carpal bones, the condition is put
down to septicaemia of the mare or placentitis, which
reduces the uterine blood supply and prohibits the
development of the placenta (Auer et al 1982a, Auer
1992). Moreover, others claim that toxic and hormonal
factors pray a role in the aetiopathogenesis of the
disease (Hunt 1998).

As far as the acquired angular limb deformity is
concerned, it can be due to severe growth plate injury,
deterioration of an existing subtle congenital deformity,
excessive contralateral limb weight bearing, over-
nutrition, improper trimming, excessive exercise or bad
training and poor limb conformation (Auer 1992,
Hoffman et al. 1999, Bertone 2002).

In this particular case, the angular deformity was
put down to the overnutrition of the horse that resulted
to epiphysitis, which led to carpal varus.

Clinical diagnosis is made easily as the deviation
from the vertical line is obvious. By visual observation,
one should determine the pivot point and the degree of
angular limb deformity. Still, observation of the limb
should aim at locating the pivot point and the degree of
rotation (Bertone 2002). The pivot point could be
located in the metaphysis or the epiphysis, due to
inflammation, and the carpus or the metacarpal bones,
due to hypoplasia or aplasia (Bertone 2002). As far as
the degree of the deformity is concerned, an angle
greater than 150 is considered significant and it suggests
carpal bone hypoplasia or defective endochondral
ossification of the epiphysis. In thoses cases the surgical
correction is the treatment of choice (Bertone 2002).
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rohotpevn tapoudoemon eivar ouvijdmg évtovn (Pharr
zou Fretz 1981, Bertone zow ovv. 19858, Hunt, 1998).

H Bepamelo amooxromel 0TV aAmoxatdoToon TS
YOUUUTE TOU GRQOV %L OTNV ATTOPUYY] dEVTEQOYEVHDV
EXPUALOTLRAOV OAAOLOOEMV AGY® OVAOUOAS POQTLONG
tov dnpov (Bertone 2002). I'evinade, oL Oepamevtinég
emAoyEc elvou ou eErg:

1. ITeprooLoudg tov (o 0to oTdfho not daoTiry
uelwomn g xonyoUrevng 0 OUTOV TOOPNS.

2. Axyntomo{non Tov axeov e Yoo entdeopo 1
vagOnra, dtov 1 duopopeio ogelhetol og YOAAQWON
TV apBowoEmv.

3. ITpooweEwi avaotohy g Aettoveylog g emi-
QUONS OTNY ®VETH TAEVEA pe ™ Pondeta xoyAiwv xou
UETOAMROU QAUUATOC 1 €L01ROT AyRTHOO.

4. Tomxy aworGAANON TOV TEQLOOTEOV TG TTd-
oyovoas TAeVEAS Yo T dLEyeQaon g Aettovyiag Tng
ETMIPUONG OTNV TAEVEA AvaoTOMS Y ETLBEAdUVONG TS
AerTovpylag .

H emhoyn e Bepamevtinig neBédov eEaprdran
a7t ) foUTTa THE TAQAUGQPOONS, AITS T (PUON TS
véoov, edv Onhadi elvar ouyyevic 1 ez, otd v
tdon Pehtimong M emdelvoong pe v m1deodo tov xed-
VOU, At THY NArio Tov TOAOV %o ATt THY TAEOVOToL
evdeyouévawg xal dAhwv ouvoddv véomv (Hunt, 1998,
Read »ow ovv. 2002).

ITapapdepmon TS YOUUUHS TOU drQOU TOQOTNOEL-
TAL OQRETA OUYVA O VEOYEVVITOUS TOAOVG, 1 oTold,
eqv eivan Y, ovviOmg avtoidtol. ZTig TEQUITMOELS
omov 1 Pertimwon elval Poadelo pmogel va €xel vahd
ATOTEAEOULALTA O TTEQLOQLOWAS TOV (TtITov 0T0 OTdPA0, O
ratdAAnlog eEovuylonde tov xaw 1 feltimwon tov ovtn-
peotov tov. O mepLooLonds tov Ldov oto otdfAo duap-
®el ylo évav tovhdyotov pva (Auer 1992, Read »ou
ouv. 2002).

‘Otav 1 TAQATTAV® OVTLUETMITLON OEV EYEL TO AVOL-
uevoueva amoteréopata, avoloppdvetal Begamevtiny
aymyr ovdloyn Touv altiov Tov TEORAAETE TNV TAQ0-
uéopwon. Elduxdtea, otig meQuutdoetg Gmov 1 maQa-
UWGOPWOT OPEIAETOL O YOAOQGTNTA TWV UOAAXRDV HO-
olwv 1 og vromhaoic TV 00TARImV TOV %AETOV 1 TV
TAGY LWV LETORAQTTIWY, OXLVNTOTTOLE(TOL 1] AQBQWON (e
vapBnxra 1 yoywvo emideopo emi 2 €ng 4 efdouddeg
(Auer 1992). ©o mémel va TOVLOTEL GTL 0TV AXLVITO-
moinomn Oev Ba meémel va meguhapfdvetol 1 dpbowon
tov ®uviimoda. Edv ) axivntomoinon duapréoel epLo-
O0TEQO YOOV, EVOEYETAL VO ATQOPOOVY Ol Paharol
LoTol %ol Vo TeoxrAnBel Tron Tov ®xuviToda oL 00Te-
omevia (Auer 1992). Oa eémet va TovioTe( GTL %aTd TV
EPOOUOYT] TV VARV OXVNTOTOMOoNS eivar duvatd va
aoTnENBoUV emuthorég, 6mmg avEnon tov fabuot

Palpation of the limb could reveal pain, increased
temperature or swelling mainly over the epiphysis.
Moreover, palpation is important in order to determine
extreme laxity of the periarticular structures, carpal
effusion or areas of bone or soft tissue enlargement
associated with the deformity (Hunt 1998).

The radiographic evaluation of the carpus is
essential in the diagnosis of the disease. The film should
be large enough to allow visualization of the distal 1/3
of the radius and the proximal 1/3 of the cannon in the
dorsopalmar projection. Two lines are drawn on the
film; one bisects the center of the radius and the other
bisects the center of the third metacarpal bone. The
intersection point is the pivot point and the degrees of
the acute angle formed by the bisecting lines determine
the severity of the disease (Auer 1992, Brauer et al.
1999, Bertone 2002). The most useful projection in the
angular limb deformities is the dorsopalmar one. Still,
it is strongly recommended that at least one more
projection, mainly the lateromedial one, should be
taken in order to evaluate the integrity of the carpal
bones. When the pivot point is difficult to identify, more
than one site may be contributing to the angular limb
deformity, such as wedging of the distal radial physis
plus cuboid bone hypoplasia (Bertone et al. 1985b,
Bertone 2002).

Radiographic evidence of crushing, fracture or
deformity of the cuboidal bones of the carpus indicates
a poor prognosis for the horse for use as an athlete.
Moreover, radiographically, it is important to recognize
the presence of collapse of growth plate associated with
trauma, sepsis or metabolic causes, as the resulting
deformity is severe (Pharr and Fretz 1981, Bertone et al.
1985b, Hunt 1998).

Correction of the angular limb deformity is desirable
for improving the conformational defect and preventing
secondary degenerative changes that may result from
abnormal biomechanical stresses on the deviated limb
(Bertone 2002). In general, the therapeutic options are
the following:

1. Stall confinement and restricted diet.

2. Axial alignment of the limb with tube casts or
splints in those cases that are due to joint laxity.

3. Temporary transphyseal bridging of the convex
side with screws and wire or staple.

4. Local periosteal elevation and transection from
the concave side to stimulate the metaphysis.

Selection of the best treatment option relies on the
severity of the disease, on whether the condition is
congenital or acquired, on whether it is improving or
deteriorating with time, on the age of the foal and on the
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YOAQQOTNTOE TWV WOAORDV LOTAV %ot ETOEIVMONG TG
0oPaQdTNTAS TG RATACTAONS 1] TTMOON TG EnidEONS
%o TEaVHoTopds Tov déppatog (Hunt 1998).

3¢ TEQLUTWOELS TAQAUSQPOONG THS YOAUUNS TOV
A%Eov AGY® MAEYUOVHS TG ETIPUONG UE YWVIMON [e-
yoAvtepn twv 15° 1 o€ meQuIToeLg Tov Oev avtamo-
©piBnrav oty cvvinenTry aywyy wroeel va foouv
EQAQUOYY OLAPOQES YELQOVQYWES EMEUPATELS YLOL THV
aoxatdotaon g tagaudepwonc. Ewdindtepa epap-
uétetou:

IIgoowewvr} eTegomAevon a:va.oTOA TNG AgLTOVEYiOS
g emipuong

H mpoowouwvi] etepdmievon avaotolt] Tg Aettovp-
yiog e petdpuong uropel va emitevydet pe ™ Porifela
ROYM®V %o LETOAMROU QAUUATOS 1) L0V oryrTioA,
IOV TOTTOHETOVVTAL OTNV TOYEWS AVATTTUOOOUEVY] TTLEV-
0d ™G TOQOUGQPMONG EXATEQWOEY TNG ETLPUOLOXTS
yoouuis. H Aoy g uebddov avtiig elval 6t ava-
OTEMAETOL 1] RATA UN*OG OVATTUEN TOV AXQOV OTY (U-
oLoloYLHd OVATTTUOOOUEVY TAEVQA, evdd cuveyiletal
aTT6 TV VTOAELTOUEVT), UE ATOTEAEOUA VO EVDELAOTEL
telMxd 1o dxpo (Bertone 2002). Idwaitepn Pagitra
€€l 0 YOOVOS %OTA TOV 0TT0{0 BaL TEETEL VOL TQOYLOLTO-
o Bel n emépPaon. Axtivoroyrd SLormoTdveToL OTL
1 v emicpuon g ®eEridag duotnoeltan eveyr| EYOL
™V it tov 24 €wg 30 ouvBwg unvaov (Mcllwraith
xaw Turner 1987). Qoté00, N ®otd urog avdmtuEn Tov
axpov amd ™ B€on auvt) peldvetor onpaviird puetd
™V it Twv 16 unvav (Bertone 2002). Emtiong, €xel
dromotmBel 6t to 71% g notd pfrog avdamtuEng tov
dxov ovvrelelton uEyoL TV nirio v 12 unvdv, evad
0 TayUTEQOS QUOUAS OVATTTVENS TOV TTapaTnEETToL UEYQL
™mv nhxio tov 8 unvav (Bertone 2002). Katd ouvénela,
1 enéuPaon Oa weénel va yivetal 600 To duvats vwQl-
TEQO %O ROTA TOOTIUNON TELY At TO 20 - 30 UHvaL TG
Conjg tov tdrov (Mcllwraith »ow Turner 1987).

Tomux1] aoxoAANOMN TEQLOGTEOL YLO T1) OLEYEQON
g Aettovgyiag g exiguong

O unoviopudg emidQaoNg TS TorGAANONG TOU TTE-
QLOOTEOV OTHV ATTOXRATAOTOON TG YOOUWHS TOU GAXQOU
dev elval amdhuta YvwoToc. ZUUEmVa Ue TOAUGTEQES
Bewoleg, we TV amordAinomn tEoxrohovvTaL oy yELOnES
OMOYEC TOTRA UE QUTOTEAEOUA THV TOTTLXY (PAEYUOVY
%o T1) OLEYEQOT TG 00TXNG aAVATTVENS. SVupwva,
oumg, ue vedrepa dedouéva, to BeTvd amotéheoua
ETUTUYYAVETOL UNYAVIXd, AOY® TS artehevBEQmong Tov
00T0U aIt6 TNV WVOEAQOTIXT] OLARQATNOT TOV 00TOU ATt
10 mepLéoteo (Mcllwraith xouw Turner 1987).

270 TEQLOTATLXO THG OVAROIVIWON G AVTHS eTAEYON-
%€ 1 eQapuoy TS uebédov amoxrSAANoNg TOU TEQLO-
OTEOU, IUE TNV OTota EMTEVYONRAY TOAD ROAA aoTE-

presence of accompanying problems (Hunt 1998, Read
et al. 2002).

Angular limb deformities are rather common in
newborn foals. Those conditions are usually mild and
are self-corrected without any treatment. Whenever the
rate of improvement is slow, stall confinement, proper
hoof trimming and restricted diet could be beneficial.
Stall rest must be employed for approximately 1 month
(Auer 1992, Read et al. 2002).

If the initial approach fails to improve the symptoms,
a more aggressive and etiological treatment should be
attempted. In those cases where the deviation results
from laxity of the soft tissues that surround the carpus
or hypoplasia of the carpal or metacarpal bones, splint
and cast, or any other similar synthetic material could be
applied for 2 to 4 weeks. It has to be stressed that the
fetlock should not be incorporated in the cast. Other-
wise, the musculotendinous flexor and extensor units
weaken, resulting in dropped fetlock and osteopenia
(Auer 1992). Improper application of such materials,
though, could cause worsening of the degree of soft
tissue laxity and therefore deterioration of the deviation
or development of decubitus sores (Hunt 1998).

In those cases where the deviation results form
metaphyseal inflammation and are characterized by an
angulation greater than 15° or those where conservative
treatment was unsuccessful, several surgical techniques
could be employed for the correction of the deformity.

Temporary transphyseal bridging of the convex side
with screws and wire or staple

Temporary transphyseal bridging of the distal radial
physis could be achieved with the application of screws
and wire or staple on the longer (convex) side of the
carpus. With the physis bridged, longitudinal bone
growth is arrested until the opposite (concave) side
catches up (Bertone 2002). The age of the animal, which
is going to be operated, is extremely important.
Although the radiographic closure of the distal radial
physis occurs between 24 and 30 months (Mcllwraith
and Turner, 1987), longitudinal growth is much reduced
after 16 months of age (Bertone 2002). Approximately
71% of the longitudinal growth takes place within 12
months and the most rapid longitudinal growth occurs
between 0 and 8 months of age (Bertone 2002). For
this reason surgery on the carpal joints should be done
as soon as possible when the foal is between 2 to 3
months of age (Mcllwraith and Turner, 1987).

Local periosteal elevation and transection from the
concave side to stimulate the epiphysis.

The exact mechanism of the periosteal elevation and
transection (“periosteal stripping”) in the correction of
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Aéopata. Enueldvetor 6Tl 08 TEQUTTMOELS UEYAANG TTOL-
QAUGEPMONG TOV drEOV 1 eTEUPaON AUTH WTOQEL vaL
ouvOVAOTET %O UE TNV TOTOOETNON VALXMDVY Y10 TV OXL-
vntosoinomn g avtifeTng mhevedcs TS eTiQUong.

Eivaw yevind amwodentd Gt ue v amrorOAon Tov
TEQLOOTEOU ETUTUYYAVOVTAL ROAUTEQO QUTOTELEOUATOL
o€ eQLOTOTIXA PAoncomodiag fabuot wxedteQov Twv
100 »ow og THOAOVG NAwiag pnedtepns Tv 4 €0g S un-
vayv. 01600, oVupuva ue tovg Bertone xou ovuv.
(1985ar) o Hunt (1998), n gaufomodic, wov ogethetan
o€ €TEQOMAEVQY AVAOTOA Agttoveylag g ®dTw emi-
QUONG TN ®EEUIBOE, PalVETOL GTL AVTATOXQIVETAL AL~
YOTEQO OTNV TEYXVIXY CUTH ROl TEQLOOBTEQO UE TNV TO-
ToOETON VMHAV YLoL TV axLVHTOTONoN TS TAEVEAS
vreAertoveYyiag g enipuong. Ilapdia avtd, oto dixd
nog mepLotativd N ExPaon frav xahj. H mpoomouwvii
avootoly Aettovgylog g emiqpuong ue ™ PonBeia vit-
1OV 00TEOOVVOEONC YLOL TV AVTLUETMITLON TGO TNS QOUL-
Bomodiag 600 nat g Prarcomodiog umopel vo Poset
epapuoyn og tda nhriag uéyor 15 unvdv, nokovdt i-
VO TTQOTLUWGTEQO VOL TTQOLY LOLTOTTOLE(TOL TTQLV OTTO TNV ML~
%ia Twv 9 unvav (Bertone xan ovv. 1985a, Hunt 1998).

Svumegaopatind, 1 fertiwon ueTd oo (eLQovyL-
%1 eméuPaon eEaprdran ot TV nAric Tov TWhov, TV
emhoyn ™¢ epapuolduevns ueBddov rat to QUOWS
avamTuENG Tov oreheToU petd Ty emtéufaon (Bertone
®aL ouv. 1985a, Hunt 1998).

the deviation is not well defined. Earlier theories
hypothesized that the periosteal stripping induced local
vascular changes that subsequently affected bone growth.
More recently, experiments have shown that periosteal
transaction allows a mechanical release of ibroelastic
periosteal tension (Mcllwraith and Turner, 1987).

In this case periosteal stripping was elected with
very good results. It is worth mentioning that, in severe
cases, periosteal stripping could be combined with the
application of implants on the concave side.

As far as the selection of the best possible option is
concerned, it seems that periosteal stripping is the
treatment of choice in carpal valgus cases in which the
pivot angulation is less than 10° and the age of the horse
smaller than 4 or 5 months. Carpal varus cases seem to
respond far less to periosteal striping, while better results
have been produced with the use of implants. Still the
outcome of our case was extremely satisfying. Implant
application should not be attempted after the age of 15
months in both carpal varus and valgus, although the best
possible results are seen when the patients are younger
than 9 months (Bertone et al. 1985a, Hunt 1998).

Postoperative improvement relies on the age of the
animal, the sound selection of the technique and the
skeletal growth rate after the operation (Bertone et al.
1985a, Hunt 1998). 1
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