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Comparison in gait biomechanics of naturally walking patients with different knee osteoarthritis
using footscan® SCSI high frequency plate system

Zhang Hao-hua'?, Yan Song-hua?, Liu Zhi-cheng?*

Abstract

BACKGROUND: Knee osteoarthritis (KOA) is closely correlated with biomechanics. Modern gait analysis for sole pressure

distribution of KOA patients is little.

OBJECTIVE: To analyze the gait characters of patients with different KOA during walking with normal speed and to investigate

the cause for walking instability.

METHODS: To test the gait parameters of 22 patients in KOA when walking using the footscan® SCSI high frequency plate

system.

RESULTS AND CONCLUSION: Differences were found in the parameters of the patients in left knee pain, right knee and double
knees pain including the gait phase, the contacting time between every plantar area and ground and foot balance. The gait
parameters of the KOA patients reflect the unstable factors in walking.
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Table 1 Basic characteristic of subjects

No. Sex Age (yr) Position of pain Degree
1 M 60 Left knee 3
2 M 58 Left knee 3
3 M 70 Left knee 2
4 M 60 Left knee 3
5 F 58 Left knee 2
6 F 72 Left knee 2
7 F 58 Left knee 3
8 [F 65 Right knee 3
9 M 72 Right knee 3
10 F 71 Right knee 3
11 F 72 Right knee 3
12 M 57 Right knee 2
13 M 58 Right knee 3
14 F 62 Right knee 3
15 F 61 Right knee 3
16 [F 68 Both 2
17 M 69 Both 2
18 [F 66 Both 3
19 F 67 Both 2
20 F 72 Both 3
21 F 69 Both 2
22 F 60 Both 3

Severity: 0—normal; 1—mild; 2—moderate; 3—severe
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Table 2 Comparison of foot-ground contact timing on patients

with left knee pain (XS, n=5)
Phase Heel strike Premidstance Midstance Toe-off
(%) (%) (%) (%)
Left foot  10.96+0.132 37.44+0.32 3.41+£0.272 48.19+0.24
Right foot 6.41+0.072 27.10+0.21 15.73+0.262 50.77+0.35

ap < 0.05, left vs. right
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Table 3 Comparison of foot-ground contact timing on patients

with right knee pain (x£s, n=4)
Phase Heel strike Premidstance Midstance Toe-off
(%) (%) (%) (%)
Left foot 13.45+0.12 32.31+0.25 3.86+0.252 50.44+0.192
Right foot 16.15+0.06 31.19+0.08 10.60+£0.162 42.06+0.22

ap < 0.05, left vs. right
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Table 4 Comparison of foot-ground contact timing on Patients
with two Knees Pain (xxs, n=13)

Heel strike Premidstance Midstance Toe-off

Phase (%) %) (%) %)

Left foot 18.42+0.05 47.74+0.15 2.39+0.07*  36.24+0.03
Right foot  18.08+0.09 44.44+0.08 6.32+0.06*  43.80+0.04

*#indicates phase prior to heel strike
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Table 5 Force-endured time of every plantar region on patients
with left keen pain (XS, N=5, %)
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Figure 1 Schematic diagram of foot anatomic structure
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Region Left foot Right foot
M1 72.40+19.49 63.80+10.80
M2 89.80+6.57 73.00+£11.98
M3 92.40+4.162 72.20+13.162
M4 87.20+7.662 56.40+£32.552
M5 83.40+7.232 62.80+29.302
HM 55.00+8.60 53.40+18.77
HL 55.40+9.07 52.80+8.14

aP < 0.05, left vs. right
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Table 6 Force-endured time of every plantar region on patients
with right keen pain

(xs, n=4, %)

Region Left foot Right foot
M1 68.25+13.48 70.00+£10.81
M2 75.25%6.40 71.75+8.22
M3 70.75+£19.10 73.25+8.50
M4 70.00+24.37 63.75+24.14
M5 70.50+15.29 72.00+9.42
HM 65.00+£26.342 55.50+4.042
HL 64.75+25.852 53.75+5.562

ap < 0.05, left vs. right
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Table 7 Force-endured time of every plantar region on patients

with two keens pain

(X+s, n=13, %)

Region Left foot Right foot
M1 63.46+2.307 71.38+1.502
M2 70.85+2.50 69.85+3.40
M3 71.77+2.60 70.85+3.50
M4 68.62+2.70 69.46+3.60
M5 70.00+1.207 72.77+2.207
HM 65.54+2.50 64.54+3.40
HL 64.92+0.502 61.08+1.402

apP < 0.05, left vs. right
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Table 11 Situation of Most serious phase and foot
pronation/supination on patients with right knee pain

Degree Most serious phase Supiantion/pronation
3 Midstance Pronation
3 Midstance Pronation
3 Toe-off Supiantion
2 Midstance Pronation
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Table 8 Foot balance on patients with left knee pain

(XS, n=5)
Phase Extremity Left foot Right foot
Heel strike Maximum 39.00+35.802 79.00+105.002
minimum 5.00+£36.80% 12.60+62.002
Midstance Maximum 34.40+64.502 100.00+124.00?
minimum -66.20+60.00 -57.40+71.30
Toe-off Maximum 4.40+8.30 64.40+88.902
minimum -77.20+54.80 -75.00+78.20

ap <0.05, left vs. right
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Table 12 Foot balance on patients with two knees pain
(x£s, n=13)
Phase Extremity Left foot Right foot
Heel strike Maximum 19.82+34.30 18.68+37.30
Minimum -9.32+34.30 -10.45+37.30
Midstance Maximum 24.91+32.30 28.95+£35.30
Minimum -55.41+32.80 -52.14+35.80
Toe-off Maximum 8.45+34.10 25.32+37.10
Minimum -50.86+22.20 -54.14+25.20
P=0.172 869

RO BERRNR B B EIN W5 A AN DL
Table 9 Situation of Most serious phase and foot
pronation/supination on patients with left knee pain

Degree Most serious phase Supiantion/pronation
3 Midstance Supiantion
3 Toe-off Supiantion
2 Midstance/Toe-off Supiantion, pronation/Supiantion
3 Midstance Supiantion
2 Toe-off Supiantion
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Table 13 Situation of Most serious phase and foot
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Degree Most serious phase Supiantion/pronation

2 Left: strike; Right:midstance Left: Supiantion;
right: pronation

3 Left: strike; Right:midstance Supiantion

3 Left: midstance; ight:toe-off Supiantion

3 Left: strike;Right:midstance Supiantion

3 Midstance Supiantion

3 Left: midstance; Right: toe-off Left: pronation;
Right: supiantion

2 Toe-off Supiantion

3 Midstance Supiantion

2 Toe-off Supiantion

2 Left: midstance; Right: toe-off Supiantion

3 Left: midstance; toe-off; Supiantion

Right: midstance; toe-off
3 Midstance Supiantion
2 Midstance Pronation

*10 ABRTAORER LS

Table 10 Foot balance on patients with right knee pain

(xxs, n=4)
Phase Extremity Left foot Right foot
Heel stike Maximum 11.50£17.30 10.75£9.40
Minimum -7.75+11.802 -19.75+21.702
Midstance Maximum 32.00+62.002 13.00+21.502
Minimum -31.75+45.602 -47.75+40.202
Toe-off Maximum 29.50+54.402 14.25+23.202
Minimum -36.50+41.50 -41.50+40.70

apP < 0.05, left vs. right
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