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Abstract

Duangdaun Kaenkangploo* Phiwipha Kamonrat? Marissak Kalpravidh?

RADIOGRAPHIC EVALUATION OF COXOFEMORAL JOINT
LAXITY IN DOGS
PART II: COMPARISON OF STRESS- RADIOGRAPHIC

POSITIONING TECHNIQUESIN DOGSWITH HIPDYSPLASIA

Two stress-radiographic positioning techniquesfor evaluation of coxofemoral joint laxity in dogswith hip
dysplasia were compared with the standard technique. Forty, healthy, large breed dogs were divided into two
groups of 20 dogs. Group 1 had normal hips. Group 2 were dogs with mild to moder ate grade of hip dysplasia
according to the Orthopedic Foundation for Animals (OFA) standard. Dogs were anesthetized and placed in
dorsal recumbency before 3 radiogr aphic techniques, standar d hip-extended, 60° and 90° stresstechniques, were
taken. For the 60° stresstechnique, hind legs were extended in parallel to each other at 60° to thetabletop and
femoral headswere manually pushed craniodor sally during exposure. For the 90° stresstechnique, femurswere
positioned per pendicular tothetabletop; stifleswere 90° flexed and adducted and femor al headswere manually
pushed in a craniodorsal direction during exposure. Subluxation index (Sl) and dorsolateral subluxation score
(DL S score) of coxofemoral joints were assessed from radiographs. The Sl of normal dogs from standard, 60°,
and 90° stresstechniqueswere 0.15, 0.20, and 0.23, and of dysplastic dogswere 0.34, 0.40, and 0.41, respectively.
The degrees of subluxation assessed from the two stress technique radiographs were significantly greater
(p < 0.05) than those shown on the standar d techniqueradiographsin both groups of dogs. DL S scores of normal
dogs from standard, 60° and 90° stress techniques were 65.1%, 64.3%, and 61.0%, and of dysplastic dogs were
55.4%, 53.6%, and 47.6%, respectively. M ean of DL S scor es assessed from the 90° radiographswas significantly
lower (p < 0.05) than those assessed from radiographs of other two techniques in both groups of dogs. The
findings suggested that the 90° stress technique is more efficient than the standard and 60° stress techniques
for radiographic evaluation of coxofemoral joint laxity in dogswith mild hip dysplasiaand early detection of hip
dysplasiain dogsthat show no clinical signs.

Keywords: dog, hip aysplasia, radiographic technique, joint laxity

1 Department of Veterinary Surgery and Theriogynaecology, Faculty of Veterinary Medicine, Khon Kaen University, Maung
District, Khon Kaen 40002.

2Department of Veterinary Surgery, Faculty of Veterinary Science, Chulalongkorn University, Pathumwan, Bangkok 10330.

* Corresponding author

Lmndndagm AsiazIngIms UAHE awg Aaummen a3 anIngndavenuny o.1309 2. 01K 40002

zmndnidasm a3 aae “Mauwnem A3 gwiasnsaiuvInends UnuTu ngamna 10330

* J5UAAveUUNAN




62 Thai J. Vet. Med. Vol. 32 No. 3, 30 September 2002

UNAALD

audou unudang Iwia auasa® wsudns Aadlszing:
a Y U = U
M3sziivde ZTNHAINNMNGI U il
d' = a v v v v A ' L% d'd
AdUN 2! !ﬂ%ﬂﬂ!ﬂﬂ‘ﬂ!ﬂﬂuﬂﬂ1§‘ﬂﬂﬂ1ﬂ1ﬂﬂ1‘w5\1 Glumnﬂclu JHINU

3Rnnf

Yo 21NN

msanyudSeufeumaianisaam ﬁmﬁadmmw%’a“% gInpszrnamaave 2w 2 M
mmmmimumaﬂiwmummawma anwam Tagdnuly dviuglva 40 @ minil 2 ngu nguay
20 @3 nguusndide IwnUnd nguil 2 e anmsmwﬂﬂneflmuﬂmuusauaﬂmsmmﬂmnmq
MUMSUUIDDHMTD INAVDI Orthopedic Foundation for Anlmals (OFA) il“IELmWN ) J‘Wﬂ
voa tvusiazflumueurngmerdansnen aufiag 8 i 1 aﬂummmﬁmma gInnwiden mn
2 nJumnﬂ 60° mﬂ'mzm‘umu1mmmmamnmammnﬂﬂwmnu‘lﬁmuu 60 FuiiuszIND iy
3" sumvnﬂéua Innl¥} femoral head 1na01 M craniodorsal 1 3 Thirhng 90° &9 femur
FamnFuituszinuiazitige 90° vuvnldnanundeunuaunade Innl# femoral head maolima
craniodorsal UM ﬁhﬂmw%’a“ Nam‘ﬁm‘ﬂ"ﬁm subluxation index (SI) #a¥ dorsolateral subluxation
score (DLS score) M1 nmnia” wua 1 ST anmwis ninasgiu na 60° uazming 90° ia
e 0.15, 0.20 uaz 0.23 lu uwma Innn@ uaz 0.84, 0.40 waz 0.41 lu Wuiidive ”I‘Wﬂmiﬁu
AnUn@ mauddy Tag SI anmnaa puNANIMIINASHIMEEaNE 1AgYMe B8R (p < 0.05) Tu mlm

23ngu M DLS score :MMIINATH 1nA 60° uazng 90° Tinundy 65.1%, 64.3% uaz 61.0% Iu
Huiidde Iwnnf uaz 55.4%, 53.6% waz 47.6% v _Hunide InnwigAalnd maddy lag DLS
score 9INMNA 90° WoaNNMMNNIFIU Hazna 60° veadiiie 1AM Ba (p<005) NamsaANEI A9
Téun matinmsdameemnss wwumna 90° fianwly sndmna 60°
g WumslFdsaiiuanzde sInnvalnlu uéumlsQ,mmamsuuswmimuammﬂunmmm‘lw

uammmsﬁm waziinnu

soalsn

MR v do gIwnre madamsoienmss” Yenadu

Y ¥ v
YN femur SANINAVNUIZUIY  HAINMNAIETI N B9

a 9 @ A
M3tsziude zInnvalvonainia” lu
~ 3| ) a 1A 9

aoun 1 Wumsun wematalvinimsldusnag
v 1Y A A 1 f,' o 9
do Innludnyazn@euuuumssuiminyesto
¢ InnUzdUNIUIY 2 Al Ao Mna 60° (60°

v Y

stress technique) ﬁmmé’qmﬁﬂﬂmuu 60° AUNY

FZU 1azng 90° (90° stress technique) NNTEGN

Wluvaziieanusinate ¢Innld femoral head
wAoulUN19d I craniodorsal 1nMsUsEIHUAIY
Yo IwnvadnuIaeA11Ia¥A subluxation index (SI)
11a% dorsolateral subluxation score (DLS score) W1l

1 mailaluilunmne 60° waz 90° Hanulluy

]
@ A

9 Ay
MINTINNMEYe ¢ lunvatulu JHUNUUD ¢Inn



T 17 Puwng U7 32 atiudi 3, 30 Auenuw 2545 63

9
@

UnAnnniimsldinunasgiu tezmaialving oq
#1 wsndfiialade lisuiudeldgnsaiiay
Tumsiam

°

A 9 I3 Y o
Wednazte ¢ lnnnadruiuilede gy
n afhdoniai Tdnhldinalsade zTunesy
Aallnalu qﬁlﬁu (Henricson et al., 1966; Keller, 1991;
Lust et al., 1993; Smith et al., 1993) msnulu
~ d"d I a a a a
aoun 2 Haudumstsuiulse “nEmmvoanaiia
Tvaulunina 60° waz 90° lumsianiizdo
glwnvaawly duniide ziwneSyAadnalu
srezisunsn  lasSeueunumananisoan
o

WATTIUMULNAUNUDY Orthopedic Foundation for
Animals (OFA) (Corley and Keller, 1989) °e
A = A Yo Aa o
wosnnmsaneluaoun 1 Idantdumslu iy

o @ = 34 Y a
‘W‘Ll‘q‘ﬂN%QinNTL!ﬂTiW‘UL‘]JuIiﬂ"UE] ZIWﬂLi]iﬂul

4 9 9
v W

a Ay Ao w =2 v AR A
Aalnadealang ﬂiuuiun1iﬁﬂﬂ1ﬂiﬁuﬁ]ﬂm@ﬂ

L

Useiulu dvituglugilsieaugianisel alu

a o E}

a a

midlulsade zInnwSauialnd (Priester and

]

Mulvihill, 1972; Lust et al., 1993; OFA, 2000)
MonUNANANITIAN “ad 1miuse anen
wiwe wwazuanyhlumsasinianigdenaiy

o Aay

W tuidde 2 Tun

' v
nIoAaBUeNN unalungy

a a a A Aa 9 <3
wigAalnAszezTunTnuazngunluu Tueziily

Q

Tsade =lnn

U Aax
?) G(!!!ﬁg]ﬁfnﬁ
1. v
o o o I 9 @
JMunaaeaniuiy 40 @1 e 16 @9
= Y I @ o &% ad @
metle 24 @1 uWufeesiy wwnia 9 a9
a A o @ d A A o
Traau 5139093 10 @2 a1wsaes snivnes 8
% < 4 Y 9 % I'4 I'd Y
1 Seadluaos 5 ¢ vauda 3 6 1 g 1 6
o @ @ 4 < 4 v
Tnevidseru 1 dwaziugn v Goadluaosnu
o ad o o '
wosHuawNsa) 3 @1 ynia 1@ wisaweims

aa g ' oA & o o
VIN‘?‘IﬂUﬂ!‘]Ju 2 nauy Tﬂﬂﬂquwwuqmmu 20 a1

I~ o & Ay
40 9o Inn) iy tfadfide ¢Iwnund liutioims
a a aa 1 a Y
Aatnanaatinuag lunuinisveslsade zTwn
nIgyAaUnannnms nanasgiuae lulimsalaeu
A o ' 9
wilasnganuvesvnatazsliensegnlude ¢lnn
itag femoral head gﬂﬂqnéfaﬂ acetabulum 14170801
oA J v A
50% (Burns et al., 1987) taznguil auilu iaf
A Y a a ao o Y
Nde TunsgAalnatiuiu 20 @1 (40 9o 1nn)
Taolio1MIneaain Ao @uUNzWAN Vo111 UIN
aulu waznuseslsnveslsate ¢Iwnnigdalng
s nnasgiuluseduguusadestiuau
4
25 Y0 uazguussthunan 15 9o aunuaives
OFA (Burns et al, 1987) Tagumauazjisi
] o 1A = o
n3zqnuete gz lundalulimsnlasumlasnmin
1ag femoral head gﬂﬂq&l@%ﬂ acetabulum 40-50%
uaz 25-40% MSuseslinszAujuusaiosaz
JUNs9 i muaidy

\J v A
2. MINYMNTI
Fmi1 au 1udae thiopental sodium 1Az
5YAUYDINS AUAWY thiopental sodium %30 halothane
udronenmsa"de zlwn udwou 3 v fAe M
S ] A I '
1 10 unnaIgIY (Henry, 1992) M1 2 1Wluninag
A T 4
60° uazvh 3 1Wuvina 90° eldlswaziden
as % 1 Y d'
voismsvan I3 lumeun 1

3. MIMMIUMNIIZVD  ZINIHAINDINMNTI™
o a ] ' Y A
AMNTI " Ueave Innuaazv1ane1sn
Y
@ " v o a o a

MIsam “adine 3 matagnihulsziiumaig
Y] o 9 Ay ¥ ° ' '
o ¢ Twnnaw wagihdoyan lammuiamen 2 m
ﬁ@ f"h SI 1teag DLS score

a ¢y
4. MIAAEHUVDYA
= = 1 Ao Y
wSewneua SI tag DLS score Vl’]ﬂhlﬂ%Tﬂ
@ A 9 :: T W 1 d' 2
NI NMNAUD ZI‘Wﬂ”VN ’t’NVI"Iﬂ‘]JﬂTVlvlﬂ"lﬂﬂfﬂi



64

TANINIATTIUAIAT paired t-test UATHI W
@ @ 4 1 A,
UANUTIZTHNIN SI uag DLS score #1875 Pearson

correlation

wa
m subluxation index (SI)

Tungu tfvdnd ST mnamse™itlden
MIIAMVIATFIU MNa 60° uaz 90° UANWUAN
ANRINLUY MAYN DA (p < 0.05) ey SI i
mualdnnming 90° lif1_3 A (0.23£0.018)
A1 SI 9109INa 60° LAZMVIATFIUTAUNIAL
0.20+0.016 i@z 0.15+0.011 eNA1AL (A5
i1

ulungu Wade zTwnwsgiand m S
fisuna1dansiing 90° (0.41+0.021) Hazying
60° (0.40%0.028) NuanANAUME 8@ (p > 0.05)

Thai J. Vet. Med. Vol. 32 No. 3, 30 September 2002

HANINAIAT ST INMINIATFIU (0.34+0.019)
9819%1is 1AYNIN DA (p < 0.05) (gﬂﬁ 1: M5190
1) uamﬁauﬂﬂmmzﬁummqmmﬂmﬂﬁﬂ WuN
ndu taiide ¢Innesydadndluseduainy
sunssveslsaes a1 SI 91nnIna 90°
(0.40%0.027) 1INATNINNINIATIIY (0.3020.024)
ag19l1ly YN 8@ (p < 0.05) tg ST MNNINA
60° (0.33+0.030) liuana1an1a d@ (p > 0.05)
mﬂﬁzwhmmgm!,mzvhﬂﬂ 90° (3ud 2) T
mmzﬁmju qﬁ’mﬁﬁﬁzﬁummquuswaﬂﬁﬂﬂmﬂan
1M1 SI 91nNInA 60° (0.50+0.044) ¥INNIINM
WIATFIU (0.4020.027) ENUUY AN DA
(p < 0.05) a1 SI 1NNINA 90° (0.44+0.033)
lyiuanaams 8@ (p > 0.05) Mnmiiaaasldnn
MINATIIN tazning 60°

ﬂ"liN‘ﬁ 1 ﬂmﬂ?ﬂmﬁﬂuﬁwmﬁa subluxation index (SI) ita¥ dorsolateral subluxation score (DLS score)
(+- SE) nanmis mmasguazinade ¢Inn 2 v lunquiiide zTwndnduazngu
fiide sTnnwSaAnUnd Tav3s paired rtest
ntju NuIute Subluxation Index Dorsolateral Subluxation Score (%)

N) m mna mna m mna mna

A 60° 90° A 60° 90°

1. 1o zIwn 40 0.15" 0.20" 0.23" 65.1" 64.3" 61.0"

n@ (0.011)  (0.016)  (0.018) (0.67) (0.82) (1.13)

2. 90 ¢Inn 40 0.34" 0.40" 0.41" 55.4" 53.6" 47.6"

RELIILNE (0.019)  (0.028)  (0.021) (1.69) (2.38) (1.58)

v o w

W Wiy (0 ¥ ) Auananulunuueun anNuLeNAed NIt 1Ay 0a

(p < 0.05)



T 17 Puwng U7 32 atiudi 3, 30 Auenuw 2545 65

mzmﬁ 2 nmﬂ’%’ﬂmﬁaummﬁ'ﬂ subluxation index (SI) Lta% dorsolateral subluxation (DLS) score (+/-
S.E) mnamss ranasguuazinade ¢Tnn 2 9 lunguiiide s TnnwSayRaUndfiuen
MNITAVANUTUUIITABTT paired t-test
52U NuIute Subluxation Index Dorsolateral Subluxation Score (%)
ANNFUNSI (N) m mna mna m mna mna
NAIFIY 60° 90° MNAIFIY 60° 90°
FRIERNEY 25 0.30" 0.33™ 0.40" 61.6" 61.0" 51.1"
(mild) (0.024) (0.030) (0.027) (1.54) (2.05) (1.91)
juusahunan 15 0.40" 0.50" 0.44" 45.1" 41.3" 41.8"
(moderate) (0.027) (0.044) (0.033) (1.47) (3.58) (2.09)
3 40 0.34" 0.40" 0.41" 55.4" 53.6" 47.6"
(0.019) (0.028) (0.021) (1.69) (2.38) (1.58)

Wt Weyruzmny (0 ¥ a) Auanadulusuaueun awnuLenaNed 1Nt Ay a4

(p < 0.05)

A1 dorsolateral subluxation (DLS) score
Tungu 1vnd A1 DLS score 91nMNSa~
#1&mnmssaning 90° (61.0£1.13%) Tiioo
ANINMINIATTIU (65.120.67%) tazming 60°
(64.320.82%) 081Ny MYNN DA (p < 0.05)
ie DLS score 31AM1na 60° luTanuuanaiama
24 (p > 0.05) NNMIIATTIU @390 1)
Tungu e <TnnnSaydaUndlina
luanyuzidedny ivilnd nafe A1 DLS score
NS i 1d1nmsTarng 90° (47.6+1.58%)
fiafeenNanmunTsIU (55.4+1.69%) agmng
60°(53.622.38%) 981911y 1Ay DA (p < 0.05)
ie DLS score 31nMna 60° luTanuuanaiama
2@ (p > 0.05) NANWATFIY @319 1) tag
Wensnawszduanuguusveslsa wuhlungu
Afviide zTwnwsyiaUndluszduanuguuse
¥0415a1700 FAUNES DLS score 1INMITATINA 90°
(51.1%1.91%) WoonNMMATIIU (61.6+1.54%)

Hazng 60° (61.0+2.05%) 019Nty 1AYNN A

(p < 0.05) 1@ DLS score 91n11na 60° laidinau
HANANNIN DA (p > 0.05) NNMIWIATIIU (AT
i 2) "wlunguitiseduanuguusaveslsathn
AA19ANEY DLS score 91NN159ANINA 90°
(41.8+2.09%) WoonNMINIATIIN (45.1+1.47%)
9819118 1AYNIN DA (p < 0.05) UA DLS score
1NNNINA 60° (41.3+3.58%) A luuana1anunia
DANNMINIATFIULAZNINA 90° (p > 0.05)

7213 “NIWUE521319A1 subluxation index U@z
dorsolateral subluxaton score
I WlJﬁ‘Llf Pearson correlation 5¥H7314
ST 11ag DLS score %Wﬂ%’agaﬁawuﬂ (n = 80) WUN
SI wag DLS score N ¥ “wWusiuluszavuiu
naN (p < 0.01) TuMsTaMawAINgs~ MuATgIu
Wna 60° uazvhna 90° Teeilm “wilsy “niveq
M “UWUTUVY Pearson (1) 1MA1 -0.60, -0.78 1AL
-0.70 MUAAY



66

v Ay o Aoy
Muse g lwnves uiilide zInn

wigAalnaly (n) MAIIY (V) Nna
o ! [e) Y3 K
60°1az (A) Mna 90°1 asldwivnams

A ' 9 Ao
A UDDNUIN IUUDIVUD $I“Wﬂ1/l§°'n\3ﬂu

Thai J. Vet. Med. Vol. 32 No. 3, 30 September 2002

a d
1T
mswamaiamsmen s ve ¢Innlu
fagiuiifagisy sdiedsziiuninzdendou
v iy sdvegdies  wsuldinelem ms
a Y a a a d‘ v A dgl
nalsate ¢InnniyHalnawe ivlioguiniu
iieisz Temiedsoalums FnunaymsdlSuilyaiug
Tagmsdamargnnsa " ludnvazaieg wiouny
A A9 A Y a A
mvnsanalUide zTunieldinamsndounia
'JUYP4 femoral head ©OAIIN acetabulum (i1
v
mstdeununssuinwiinlumdulndves v
(Smith et al.,, 1990; Keller, 1991; Farese et al.,
1998; Fluckiger et al., 1999) talimsvsziiv
9 Yy o 3 A =~ A
9o zTunramlndifestuanuilussanni aieq
910 femoral head 9ZIAADUOONIIN acetabulum
Y = A o ' I a
1dund el Waeglumausuinminaining
(Heyman et al., 1993)
o4 4o : o o
Aundy SI AMuIUNIING 60° 1Az 90
lu dunquidide zIwnniydnauazidadnaly
9 4

msAnmnsiieglun “eh eandesiunisAny,
Y09 Fluckiger et al. (1999) 31811 a1 SI
9 1 A Y 1 v a9 a
dosnmienniy 0.3 11 A Walide zIwnmlnd
wionalnaluszauguusales A SI ogsznang
1 v A Y 3 1 a =2 a

0.3-0.5 1t a3 Halde lwndwalnAsudia
UnAszauguusann wagde SI AN 0.5 1L A
7 dwilulsade ¢Innnigdand  umsn
Y94 Lust et al. (1993) MHIANN “WIWUTIZH I
M DI iuaudertudual s fumsinaliade

a a a v o J J 4
gInnnsyranaly dviugaiusiaes snsnnes
WU DI 1A 0.7 1 a9 adiTem 1ia
Tsa 3 uata DI esnin 0.4 mueldn il

Yy Ay a a A 4? [l
wnTduide =TunnsglndAiooguniu odels
A $19v09M DI M asdannede ¢InnnTay
Aaundlu vudagiugervuanarain i
:: ' ' { o

(Smith et al., 1995) Judun a1 DI Aalalu



T 17 Puwng U7 32 atiudi 3, 30 Auenuw 2545 67

v o o ad P q' i

JSJuiufeesiu wwisa wisylen Nezilu
' ' o I3 A

Tsalduiveuninlusiugsenluaeiniiar DI

MU (Popovitch et al., 1995) M3sAA1 SI 91NN

9 b4
=1

wasglumsanuasedilisimnin 0.3 1o
dsgiiulu slvnguindide zlwnwSgralnalu
sgauguusaios  e1amendesiumaiinnisiam
] g o q ¥Ya a
masuFIMsiseade ¢lunmliinamsiaves
uRuToABAY femoral head Ivnduidnliloglu
Ed
acetabulum 1AV (Smith et al., 1990)
A o a Jd A ~ @ 1
Wemmaaasiznilieuieudum SI 910
MINATIIU WuNAURde ST 11nMInA 60° Hazm
na 90° _anNmNasgIued il 1dgna aa
:;j 1 a ' d'qa} a
(p < 0.05) M lunquilndAuaznquinide ¢ Tnnwiey
Aalnd tazAuR@dy SI 9I0MINA 90° _INTNINA
60° lunguilnd luvazh lunuanuuandieiuma
2@ (p > 0.05) Tunqude zIwnwigAalnauiaz
a @ < ' 1
HENHATANMNIZTAVANNTUUTINY 11 AI71 WInA
oA aa o Y
90° finnw hlumsaseitanenzde & Innnaw
Tu vndalisioimsnadainlddndiming  60°
' VY A a A 9
wlunqude zInnesgralng wsaleviing
9 '
do ¢Innldna e laeliwamsdszduin liuan
anmudemmsisziiudlea SI
9

1M5UMssziudlen DLS score U

'
=

wuhildumaoiy 60% lu tviiide zTwnlnd
wagoond 60% lu vaiiide Innnsayiming
nAmIsarTe 3 1 @M3NH 1) ¥1 eAndeIRy
5799UUD9 Farese et al. (1998) Ana1Ih qﬂ’mﬁ'ﬁ
DLS score 31031 60% 1inag linugiamsaives
Tsade zlwn ed1elsfiaw ieusnysziiulungu
fiflanuguusevessmive nudm DLS score 910
e 90° whitufildeeing 60% (51.1£1.91%)
Fanna19910 DLS score 9101110a 60° 1AZ910
NINAIgINeeINtiY AN 8a (p < 0.05; MW
it 2) u avhwna 90° Tanuhlumiasinlin

4o zInnwiyAalnd snvunasgivuaziing
60° ifleviim3dseiiuan DLS score Tasmmizlu
Anguiifinnuguusaveslsneglussaue
Tumssaiia 3 M wnsadsziivldim
na 90° Hanwhlumsianizde ¢ Innvainlu
ARaR _audheunde SI uaz DLS score 7114
nnnna 90° oz liuanased it e oA
nnna 60° lunquitide ¢Twnwsaydalndly

@

< oszl d’l A @
sgauguuInunanfany Matleradiesnnlu iy
A o a ]
nuaNugunswedlsaluszduihunanvzinngde
Y v ) v
L INNMAINAATUDENTARY AT ULDINNLTINA
Ay ' v A Y ' =
adldnde Innluvazorgninse dren1nada
MIMAAN151AA0UVDY femoral head 09NN
o A 54 v
acetabulum 0E1UANNTUI BIWT A1 ST waz DLS
Ay Y Y v H 1 AA
score N 18910M159ANIAATD £ IWANT BININT
FLYLNIANITIAADUUDY femoral head DONIIN
[ 3 A ¥ = (= 1 @
acetabulum 881 UANNUEIT 1UTANVUANAIIAY
N4 A
4 a @ @ 4 1
WANIIAUINNY “UWUFIEHINT ST 1ag DLS
o a v o &
score WU 11’1]55 N5 Y UNUSUVUDU Pearson
32419149 SI 1ag DLS score 11919 60° Lagning
90° ogluszauAeudg 3 (r = -0.78 1Az -0.70
o o 4 ' o &
AUAIAY) 1919391AM1AANT BuUAIT0BALTINA
Gl"rai} femoral head mﬁauaanmﬂ acetabulum Vlﬂ‘VIN
Y Y Y Y F) 9 v o 1
MUNYT AUDY UAZAIUTI  9AARBINUMITIAA
2 3 o A
SI #uilumsiansiAaeuueq femoral head 11JN14
AMUL9U09 acetabulum HAEMIIAAT DLS score
= T D] ¥y 3 = A
Fautlumn enouliAuDIMIINa0UYD femoral head
I[lﬂ‘VIN dorsolateral U9 acetabulum

A o 1 o adq Y v
FHNITIANMDIYNININ Vli“]flli\'lﬂﬂ*l]’t’) $I’Wﬂ
F

nawuing 60° waz 90° vzl lsluns

aa @ Y a a a Y o

Jsnelsnde zinnsgialnduazlemuie
a e o oy 1a

Tom vesmstnalsadily fundalifieinisnia

Aaln Tagmwizedoelunsgivesmsaadon 1w



68 Thai J. Vet. Med. Vol. 32 No. 3, 30 September 2002

4 o Y [ [ 4 ] § o 4
o I ldidunomiwugua Waiezii ldnie
Y T < a
1% o819l5Aay ArsimsAnvazfamunaly
sEezeUNonIIn ou MIdszude ¢ Inanadu
E Y
namsianinate ¢Inane eaniiilu Wuelg
ou Tanuududunmisslumsinnemanalsa
F) a a a 9 4'1 g'{
Yo zIwnigyHalnanazanzde 2 Inn ouiile
o A £ = ' Yy A A
Aalonguiniy  wazfinyIMITINegtiesin ah
) o ] o -
wrsaleaistaninatde zinnna sunataly
a Y SE | o
M3slsziude Inanaruanmnseiamuie
a Y} a a a A o
Tom msnalsade zInnasgralnaiie 1iv
a 1
Nogunau

a A

fnanssnszma

ya o o

AMzRITvovRUAUTMNAINGIdY
4 a o A o a aw
PNaINIBiNINIde N1Mms Wu yuisunuide
o o 1

Yoo URMAUINN 1Y AT Aenesdiang N3
v 7 3 ] @ @

M3 “Inmsun oune1hnyes Janiauases”in

P o g 9 = Y g A

gazives i lylumseny veveunm Mg

< J @ J t4

Woudnwisd ame “Aumnem a3 WaInsel

' E Y
YNNI NOI1UIIANY AN IUNITIVBATIT

19N 1591404

Burns, J., Fox, S.M. and Burt, J. 1987. Diagnostic
radiography: the only definitive determination
of CHD. Vet. Med. 82(7): 694-700.

Corley, E.A. and Kéller, G.G. 1989. Hip Dysplasia:
A Guidefor Dog Breeders and Owners. 2™ ed.
Columbia: Orthopedic Foundation for
Animals, Inc. 8-9.

Farese, J.P, Todhunter, R.J., Lust, J., Williams, A.J.
and Dykes,N.L. 1998. Dorsolateral subluxation
of hip joints in dogs measured in a weight-
bearing position with radiography and
computed tomography. Vet. Surg. 27:393-405.

Fluckiger, M.A., Friedrich, G.A. and Binder, H.
1999. A radiographic stress technique for
evaluation of coxofemoral joint laxity in dogs.
Vet. Surg. 28:1-9.

Henricson, B., Norberg, I. and Olsson, S.E. 1966.
On the etiology and pathogenesis of hip
dysplasia: a comparative review. J. Small
Anim. Pract. 7:673-687.

Henry, G.A. 1992. Radiographic development
of canine hip dysplasia. Vet. Clin. North Am.
Small Pract. 22:559-577.

Heyman, S.J., Smith, G.K. and Cofone, M.A. 1993.
Biomechanical study of the effect of
coxofemoral positioning on passive hip joint
laxity indogs. Am. J. Vet. Res. 54(2):210-215.

Keller, G.G. 1991. Stress radiography : an aids
for early detection of canine hip dysplasia.
Canine Pract. 16(2):5-9.

Lust, G., Williams, A.J., Burton-Wurster, N.,
Pijanowski, G.J.,, Beck, K.A., Rubin, G. and
Smith, G.K. 1993. Joint laxity and its
association with hip dysplasia in Labrador
Retrievers. Am. J. Vet. Res. 54(12): 1990-1999.

Popovitch, C.A., Smith, G.K., Gregor, T.P. and
Shofer, £S. 1995. Comparison of suscep-
tibility for hip dysplasia between Rottweilers
and German Shepherd Dogs. J. Am. Vet. Med.
Assoc. 206(5): 648-650.

Priester, W.A. and Mulvihill, J.J. 1972. Caninehip
dysplasia: relative risk by sex, size, and
breed, and comparative aspects. J. Am. Vet.
Med. Assoc. 160(5):735-739.

Smith, G.K., Biery, D.N. and Gregor, T.P. 1990.
New concepts of coxofemoral joint stability



11T 17 @wAng UN 32 aUuf 3, 30 NuLNYw 2545

and the development of a clinical stress-
radiographic method for quantitating hip
joint laxity inthe dog. J. Am. Vet. Med. Assoc.
196(1):59-70.

Smith, G.K., Gregor, T.P,, Rhods, W.H. and Biery,

D.N. 1993. Coxofemoral joint laxity from
distraction radiography and its contem-
poraneous and prospective correlation with
laxity, subjective score , and evidence of
degenerative joint disease from conventional
hip-extension radiography in dogs. Am. J. Vet.
Res. 54(7):1021-1042.

69

Smith, G.K., Popovitch, C.A., Gregor, T.P. and

Shofer, F.S. 1995. Evaluation of risk factors
for degenerative joint disease associated with
hip dysplasiain dogs. J. Am. Vet. Med. Assoc.
206 (5):642-647.

The Orthopedic Foundation for Animals. 2000.

"How prevalent is hip dysplasia? : Breeds risk
for hip dysplasia by rank breeds with over 100
evaluation January 1974-December 1999."
[online]. Available: http:/www.offa.org/
hdstats.html



