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Effects of kinematic chain between calcaneus and shank on knee osteoarthritis
and the lateral heel wedge effect
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In this study, we created a method for $uantitatively evaluating the
kinematic chain between calcaneus and shank that are important for improving pathological movements
of the lower limb joints. In addition, we observed large individual differences in the ratio of this
series of calcaneus and shank movements and demonstrated how these differences affect foot
alignment, i.e. arch structure, and ankle position. Our results also suggest that this kinematic
chain affects the lateral movements of the knee during gait and that orthotic insoles for knee
osteoarthritis may reduce mechanical stress on the knee.
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Fig. 1. Kinematic chain of calcaneus and shank
a: calcaneus supination and shank ext rot
b: calcaneus pronation and shank int rot
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Fig. 2. Indicators definition of behavior of kinematic
chain between rearfoot and shank (KCR)
(Representative example)
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HP Heel pad 4mm GW Gentle wedge 10mm
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Table 1
KCR Table 1. Influence factors on knee adduction angle
(B) (B () (%%C])
10%SP  (Constant) 1363 8.02,19.25
KCR -1348 059 000 -1946,-749
Int Rot angle of shank relative to foot 021 042 000 -033-008
Eversion angle of rearfoot relative to floor 075 037 001 022, 1.29
p<0.001 (ANOVA), R*=0.66, Adjusted R”=0.61, Durbin-Watson ratio=1.93
20%SP  (Constant) 1158 -16.74, 642
KCR 1177 050 000 -1759,-594
A Eversion angle of rearfoot relative to floor 105 064  0.00 058, 152
A Int Rot angle of knee 089 052 001 0.39, 140
p<0.001 (ANOVA), R%=0.72. Adjusted R*=0.68, Durbin-Watson ratio=2.23
30%SP  (Constant) 11.80 1648, 712
KCR -1362 059 000 -1867,-857
A Eversion angle of rearfoot relative to floor ~ 0.79 047  0.00 042, 116
Toe-out angle 031 046 000 046 015
Internal inversion moment of ankle 126 025 003 228 -0.11
p<0.001 (ANOVA), R*=0.77 Adjusted R*=0 73, Durbin-Watson ratio=2 27
(6) A10%SP n.s. (ANOVA)
OA A20%SP (Constant) 028 099, 154
Int Rot angle of knee 014 058 000 022050
OA KCR 1.4+ 05 Alnt Rot angle of knee 032 480 001 009 055
2) p<0.001 (ANOVA), R*=0 40, Adjusted R°=0 34, Durbin-Watson ratio=2 03
1.5+ 0.6 A30%SP (Constant) 2.08 0.01, 5.14
OA Int Rot angle of knee 015 059 000 -023-007
A Int Rot angle of knee 034 058 000 013, 055
A Eversion angle of rearfoot relative to shank 010 037 0.04 0.01, 020
p<0.001 (ANOVA), R"=0.50, Adjusted R"=0.43 Durbin-Watson ratio=1.64
-(4) SP; stance phase, Multiple regression analysis (stepwise method), p<0.05
(7)
BF HP GW SW
LT 18.0+ 3.7 195+ 4.8 19.1+ Table 2. Correlation coefficient between kinematic chain

4.4 17.2+ 2.4 m/sec2 LR

of calcaneus and shank and LT in lateral heel wedge efficacy
Amount of change during LR

2.8+ 1.7 22+ 22 28+ 20 KCR AShank A Caloaneus
4.5+ 1.9 deg LR Int Rot Eversion

1.8+ 3.3 4.0+ 29 47+ 21 1.3+ HP-BF 042 048 0.34
2.6 deg GW-BF  074*  -043 0.26
Amount of change SW-BF 0.08 0.04 -0.83
LT KCR in LT acceleration  GW-HP 0.55 -0.41 -0.12
LT LR SWHP 019 -086*  -0.56
Table SW-GW 042 -0.78* -0.88*

2 HP SW LT Pearson's correlation coefficient, p<0.05
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