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Correlation analysis between imaging classification of varus knee osteoarthritis and axis angle of tibiofemoral and
patellofemoral joints

YU Xiao ,MA Yong,GUO Yang ,WANG Ling, GONG Zhen ,HUANG Li-jia(Department of Traumatology & Orthopedics ,Affili-

ated Hospital of Nanjing University of Chinese Medicine ,Nanjing 210000, Jiangsu , China)

ABSTRACT Objective To explore correlation between imaging classification of knee osteoarthritis (KOA) and axis angle of
tibiofemoral and patellofemoral joints. Methods A retrospective analysis of 739 middle-aged and elderly patients with KOA (1
026 knee joints) who underwent vertical X-ray examination of both lower limbs and lateral knee joints from September 2018 to
December 2020. Among them, 63 patients with K-L 0 grade (95 knee joints), 100 patients with K-L 1 grade (130 knee
joints) , 161 patients with K-L 2 grade (226 knee joints) , 187 patients with K-L 3 grade (256 knee joints ) ,and 228 patients of
K-L 4 grade (319 knee joints). According to relative position of knee joint center and line between hip joint center and ankle
joint center, the affected knee was divided into varus group (844 knees joints) and valgus group (182 knees joints). According
to Install-Salvati method , the affected knee was divided into three groups,such as high patella (patella height>1.2 mm,347

knees joints) ,median patella (patella height ranged from 0.8 to 1.2 mm,561 knees joints) ,and low patella (patella height<
0.8 mm, 118 knees joints). Lower femur angle ,upper tibia angle,femoral neck shaft angle ,femoral tibial angle,joint gap an-

gle, hip-knee-ankle angle , patella-femoral angle and patella height among different groups were observed and compared. Re-
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sults (1) In varus KOA group, there were statistical differnces in hip-knee-ankle angle , tibiofemoral angle , lower femoral an-
gle ,upper tibial angle,joint space angle,and femoral neck shaft angle of patients with different K-L grades (P<0.05). Hip-
knee-ankle angle , tibiofemoral angle , lower femoral angle ,upper tibial angle , joint space angle and K-L grade were significant-
ly positively correlated at 0.01 (P<0.05) ;femoral neck shaft angle and K-L grade showed negative correlation at 0.01 (P<0.05).
(2) In valgus KOA group, hip-knee-ankle angle , there were statistical differences in tibiofemoral angle ,inferior femoral angle,
superior tibial angle, joint space angle ,and femoral neck shaft angle of patients with different K-L grades (P<0.05). Hip-knee-
ankle angle , tibiofemoral angle ,lower femoral angle ,upper tibial angle ,and femoral neck shaft angle showed negative correla-
tion with K-L grades at level of 0.01 (P<0.05) ;joint gap angle and K-L grades showed significantly positive correlation at lev-
el of 0.01(P<0.05). (3) In high patella group,there were statistically differences in patellar height and patellar femoral angle
of different K-L grades (P<0.05) ;there were no statistical difference in patella height and patellar femoral angle of different K-
L grades in median patella group. There was no significant difference in patella heightin low patella group with different K-L
grades(P>0.05) ,and there was statistical difference in patellofemoral angle (P<0.05). Patellar height and patella-femoral angle
(P<0.05) ;patella height and

patella-femoral angle were not correlated with K-L grades in median patella group (P>0.05). There was no correlation between

of high patella group were significantly positively correlated with K-L grades at the level of 0.01

height of patella and K-L grade in low patella group (P>0.05). There was significant negative correlation between patella-
femoral angle and K-L grade at level of 0.05 (P<0.05). Conclusion Inferior femoral angle , tibiofemoral angle, joint gap angle,
hip-knee-ankle angle , femoral neck shaft angle and high patella are related to K-L classification of varus KOA , which could be
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used for early diagnosis and provide objective data for efficacy analysis of conservative treatment.
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Fig.1 Measurement of knee joint axis angle 1a. Full-limb X-ray of both
lower extremities on standing position. H,hip center;Hn,long axis of
femoral neck ; Ff,femur mechanical axis;kA ,tibial axis;c,tangent of two
1b. Lateral X-ray

of knee joint. D, patellar center; C, midpoint of cancellous bone area above

femoral condyles;p,tangent of tibial articular surface

intercondylar fossa of femur; S, the intersection of tibia and fibula;BC,CS

vertical ;m, long axis of patella;l,the distance from the tibial tuberosity to

the lower edge of the patella
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Tab.1 Comparison of general data of patients with knee osteoarthritis among each groups

A 91/ KOA 471/l N

415 B M AR (s )/ % \ —

7 41 B Py 543z i w5 f
K-L0 %% 63 95 25 38 51.41+8.41 30 65 9 55 31
K-L1 %% 100 130 39 61 56.41+10.04 33 97 21 63 46
K-L2 % 161 226 47 114 60.94+9.63 54 172 30 119 77
K-L3 % 187 256 43 144 62.99+8.94 40 216 33 133 90
K-L 4 %% 228 319 53 175 67.39+6.82 25 294 25 191 103
X 1H 119.207 162.780 45.719 287.023
P{a 0.000 0.000 0.000 0.000
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Tab.2 Comparison of axis angle of tibiofemoral joint in KOA patients in varus group (x+s)

LA
Eibl 314 HKA ff FT ff F T ARB| FNS ffi
K-L0 %41 65 181.62+1.31 175.11+1.97 81.00+1.68 92.58+1.82 0.80+0.27 129.08+4.77
K-L1 %4 97 182.32+1.41 176.07+1.68 80.26+2.31 93.32+2.18 1.46+0.51 128.56+4.43
K-L2 9441 172 183.92+1.79 175.84+1.99 81.03+2.38 93.01+2.44 2.25+0.64 126.73+4.94
K-L3 44 216 186.38+2.91 178.19+2.52 83.41+2.48 94.10+2.27 3.87+1.26 126.62+4.93
K-14 %41 294 191.40+4.97 182.89+4.53 85.07«1.97 96.12+2.41 7.52+2.74 124.80+5.03
Pkl 498.489 430.831 316.548 232.782 651.207 81.336
P{a 0.000 0.000 0.000 0.000 0.000 0.000

T HKA S - BE-BR A0 FT S BB S s F Al OB B A0 T A B8 B 0S i SR I A s ENS o BER 8T . T I

R3 NBEAKOA BEERXTHERS K-L S RMEXMESH

Tab.3 Correlation analysis between axis angle of tibiofemoral joint and K-L grade in KOA patients in varus group

i 56 (. HKA ff FT 4 F T ff IS FNS ff
r 0.769 0.701 0.595 0.504 0.878 -0.281
P 0.000** 0.000** 0.000** 0.000** 0.000** 0.000**

T FRAE 0.05 B VU ) MM B3 . R AE 0.01 ] (BUR) AR 3 . T [H
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Tab.4 Comparison of axis angle of tibiofemoral joint in KOA patients in valgus group (x+s)

A0
215 1314 HKA i FT i F £ T fi ISfa FNS i
K-L O 2241 30 179.18+0.58 173.39+1.46 80.39+2.54 93.47+2.37 0.82+0.24 129.49+4.57
K-L 124 33 178.48+0.80 172.32+1.79 79.38+2.25 93.37+£2.40 1.35+0.53 127.42+4.86
K-L2 g4 54 177.28+1.56 171.04+2.10 79.50+2.11 91.92+3.02 1.83+0.60 127.29+3.88
K-L3 Z¢44 40 176.23+2.05 168.17+£3.44 78.23+£2.26 92.64+2.91 2.78+0.71 125.32+6.10
K-L 4 g4 25 173.37+4.82 164.16+5.85 78.20+2.32 89.76+2.16 3.65+1.58 124.98+4.79
X1 73.935 81.164 19.183 32.667 113.593 16.331
Py 0.000 0.000 0.001 0.000 0.000 0.003
x5 SMBIEHKOA BERERXTHEAS K-L 5 REXEDH
Tab.5 Correlation analysis between axis angle of tibiofemoral joint and K-L grade in KOA patients in valgus group
K 55 L HKA ff FT ff Ffi T 4 JS f4 FNS ff
r i -0.669 -0.304 -0.333 -0.787 0.626 -0.289
P{H 0.000** 0.000** 0.000** 0.000** 0.000** 0.000**
x6 TEBEEEEAPERXTHEAILE (1)
Tab.6 Comparison of patellofemoral joint axis angles in different patella height groups(x+s) o
S AVAH
w3 [ERVA =g i Pz 2 SRS S
MR R B BE A (-3 QY A BE A B HEE R H BE A
K-LO 24 31 1.33+0.10 22.36+4.93 55 1.04+0.10 16.01+£6.43 9 0.71+0.08 15.52+5.80
K-L 1 2241 46 1.32+0.11 21.59+6.00 63 1.06+0.10 17.83+5.29 21 0.74+0.04 9.79+2.48
K-L2 Z¢4 77 1.35+0.13 22.94+5.50 119 1.05+0.10 16.78+5.59 30 0.75+0.04 10.60+2.62
K-L3 g¢41 90 1.35+0.13 22.38+5.36 133 1.04+0.10 16.41+5.37 33 0.75+0.03 9.55+3.38
K-L4 24y 103 1.39+0.16 24.81+6.85 191 1.04+0.10 18.03+4.74 25 0.74+0.04 9.80+3.06
paki:t 9.759 10.367 3.472 9.284 3911 10.879
Py 0.045 0.035 0.482 0.054 0.418 0.028
RT TREESEAPERITHERE K-L 2 RWEXESH

Tab.7 Correlation analysis of patellofemoral joint axis angle and K-L grade in different patella height groups

Koo i g IR A
e oL % 2 LIRS g R AL B A 4L [ERDA: =i UAEVA: S g AR A % B 2L

r{d 0.158 -0.048 -0.052 0.128 0.077 -0.212
Py 0.003** 0.256 0.579 0.017* 0.070 0.021*
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