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Radiographic Evaluation of Hip Conformation in the Dogs
with Medial Patella Luxation
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Abstract : This study was performed in 41 dogs with unilateral or bilateral medial patella luxation (MPL) and/or cranial
cruciate ligament rupture (CCLR). These dogs were classified into 4 groups according to MPL grading system.
Radiographic evaluation was performed for pelvis and stifle joint in the dogs. Norberg, inclination, quadriceps and
femoral varus angle were measured and analyzed with MPL grading and the existence of cranial cruciate ligament
rupture. The Norberg and inclination angle showed no differences between 4 grading groups and between CCLR and
no CCLR groups. However, quadriceps and femoral varus angle were statistically different between grade 1, 2 and
grade 3, 4 groups. They also have shown the statistical difference between CCLR and no CCLR group. Further studies
for how these parameters affect the prognosis and the results of surgical treatment of MPL should be needed.
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Fig 1. Extended ventro-dorsal views of a dog (7-year-old-intact
male-Mongrel) with grade 3 MPL are showing methods of

97 ol w1 olysle] AR The ARSI B} 279

WA S 4 X152 Norberg angle (NA), inclination
anlge (IA), quadriceps angle (QA)S Towel 5°] XIS
=z =43139.21(20), femoral varus angle (FAY= Dudley
o] A+ HHUIE 43 ThQR). WSS/ €77} grade 3
Q1 HellA ol g WAMASHE 24 W] Fig 1o veRt
UTHFig 1). Norberg angle> 4% HEZF2 T4S ole
A %—? UE AT 9F WA ole A o]F=

FAR=R= 3t Z1o]th(7) (Fig 1A). Inclination angled $-
EHEJ—E%U% ‘:HE]:'% ojEsh= Ag zE]aL, o] F Aol o
HEEo] 7P 2 TR0 olF= AxE Sk Aol

TH4) (Fig 1B). Quadriceps angleS THE2]22] 7]A15 o)A
e Ao FY7HA ole A3 A ZHOE o|ofR]
£ Ao] vhix olfE zZtwgA ZHHH3,6) (Fig 1C).
Femoral varus angleS ko] 3o H3ysk thEze] 2bA|
of efsl ARHTE WA 22 AdoMNH dfFow oF
1em 7HA9] T804 tiE=7ke] 34 He 2™ o ol&
olo] 9] EE A5S A%Tth #ZF 5 (transcondylar
axisy> BT ¥9] HEAH JA= HES 2ojA 2R
gt A9 dEF 452 IPIES oA §714F
o9 e W R = Ao SIith(Fig 1D).

BE ZHAES WELHE B7e) JEE Bet @ o

% A7} 53] wHEste] it HEA; O Wl =E
230 o]a]fs} =3xS thA] 3 H u}i—g—}og\q. z; |k
‘i,ﬂoﬂ EH??} B Z}== PACS (picture archiving & com-
munication system, WizPACS®, Korea) H-ojoll WA= Az}
Zte SAHET-E olgste] ALt

SNF G Az E 7k SHYAEY zel= SPSS
ZZ2 S o]835le] one way ANOVAE 53 SAAE st
Fom, AR AAOZ Tukey AAES ARESIATE AAAKS]
e offo] ol i F IF Atele] SBA|E o
3k A A2]E 98l independent t-testE AFESIN O =

o_J,
S
ol
<

angle determination of measurement taken. = BAIE fode p<0.05 FEoZ AAS T
Table 1. The summary of signalments of the dogs in this study
Breed Number Sex Age OrS) BW kg
Mean + SD (range) Mean + SD (range)
Maltese 12 F(4)MB)MC(5) 3.93 +3.53 (0.33~8) 2.91+0.14 (1.2~5.4)
Yorkshire terrier 8 FG)M(1)MC(4) 6.50 = 1.11 (2~13) 3.36 = 0.63 (2.3~5.0)
Poodle 7 F4)FS(1HM(1)MC(1) 3.25+0.17 (0.75~11) 3.88+1.27 (2.3~5.6)
Pekingnese 4 FQ)MC(2) 4.75+3.53 (3~8) 5.81+£0.53 (5.2~6.0)
Mixed 4 F4)FS(HM(1)MC(1) 9.50+0.79 (7~11) 6.20+3.21 (4.15~8.7)
Pomeranian 2 F(HMC(1) 4,00+ 1.14 (3~5) 7.10 £ 4.34 (4.1~10.2)
Chihuahua 1 F 5 1.1
Miniature pinscher 1 M 7 6.3
Shih-tzu 1 FS 14 4.6
Cocker spaniel 1 F 5 1.0
Total 41 531+3.47 4.05+1.90

F:intact female, FS:spayed female, M:intact male, MC:castrated male, SD:standard deviation
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Table 2. Statistical analysis of mean measurements for the Norberg angle (NA), inclination angle (IA), quadriceps angle (QA) and
femoral varus angle (FA) in dogs with medial patellar luxation (MPL) by MPL grade

Gl

G2 G3 G4
Groups n=11 n=24 n=32 n=3§ Normal
Variable Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Range P-value (a)
NA 113.80(4.68) 111.87(13.46) 111.29(10.64) 115.96(3.92) NA >105° 0.684
(Kealy JK et al., 2000)
1A 115.56(6.78) 116.88(8.97) 120.65(6.20) 118.24(7.94) 135°-145° 0.149
(Hauptman J et al., 1979)
QA 13.78(3.16) 15.02(4.09) 18.96(6.53) 18.36(4.72) 10.5°+£5.6° 0.009
(Kaiser S et al., 2001)
FA 9.87(7.62) 10.33(5.80) 16.27(6.38) 21.18(4.80) 9.4°+2.3° <0.001

(Jennifer K et al., 2008)

G1,2,3,4 = grade 1,2,3,4 SD = standard deviation a = 0.05
QA : G1 <G3 (p=0.031), G2<G3 (p=10.035)

FA : G1 <G3 (p=0.023), G <G4 (p=0.001), G2 < G3 (p = 0.004), G2 < G4 (p <0.001)
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Fig 2. Graph of the quadriceps angle (QA) according to grades.
Statistical differences were observed between G1 and G3 (a),
15 A

and between G2 and G3 (b).
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a : p=0.023, b : p=0.001, 1
c - p=0.004, d : p<0.001

Fig 3. Graph of the femoral varus angle (FA) according to
grades. Statistical differences were observed between G1 and
G3 (a), between G1 and G4 (b), between G2 and G3 (¢), and
between G2 and G4 (d).
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Table 3. Statistical analysis of mean measurements for the
Norberg angle (NA), inclination angle (IA), quadriceps angle
(QA) and femoral varus angle (FA) in dogs with and without
CCLR

CCLR No CCLR
n=9 n =66
Variable Mean(s.d) Mean(s.d) p-value(a)
NA 114.72(6.24)  112.02(10.96) 0.60
1A 121.31(4.84)  118.05(7.82) 0.17
QA 22.18(6.04) 16.15(5.15) 0.002
FA 19.03(4.94) 13.26(7.24) 0.024

(CCLR = cranial cruciate ligament rupture, SD = standard deviation,
a=0.05)

(n=4), Yorkshire terrier (n=38), Mongrel (n=4), Cocker
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