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Table 1 Comparison of general data in three groups (x+s)

Mo BB FIR/E R /kg FAKE/em
EWEEH 20 107+1.0 5414144 77.343.7
RELFH 20 10.9+3.3 37.4+11.57 71.0+8.5"
BRAAA 20 105424 36.3+9.6Y  70.9+10.27
E:5EREFLLE, 1) P<0.05.
Note: Compared with the normal developing group, 1) P<0.05.
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Figure 1 Illustration of the foot sole coordinate system
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Figure 3 External moment of the knee and ankle in the stance phase
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Table 2 Comparison of COP progression characteristics of foot sole in three groups (i+s)

41 5 B% COP-AIJC, JERTEERE /cm i A 5% N AU A RPN 75
EHERH 20 1.0740.09 13.67+0.84 1.1940.15 0.47+0.19 20.97+6.82
RIEATH 20 1.3540.17" 10.77+£1.13" 0.9940.50 0.404+0.10 26.87+14.55
PR A AR 20 1.5040.20"2 10.904-1.79" 1.260.24% 0.38+0.21 16.534-8.017

T HIEW R TR 1) P<0.05; 5RELEBHIE,2) P<0.05.
Note: Compared with the normal developing group, 1) P<0.05; compared with the equinus gait group, 2) P<0.05.

492



K BLAE JET R RBUR R A PR M RS L B D A A W T S R AR A

3.3 34U B VIFLFPRE RIS ) b 4%
HIE®H EF AWK, R EL BB D&

ZHBROCTT AP FT AR | AT AP AT AT X5 B & 57

K, EZRHAASEIT%E L (P<005), 5RELESE

IS, BEAR AL S A BROCTT AP FLAF R B

S HA S X (P<0.05) ., 34BECT /X
AP MLAM MR G E X (P>0.05) .
L7z 3,

R3 SARXTRBEXTA BN SFE LR (v25)

Table 3 Comparison of lever arm and external moments of ankle and knee joints in three groups (x=+s)

GRF FLAT

A%/ (N-m/Kg)

A P AP B ML

ESCTHT AP G ML

BRCTT AP BROCHT ML BT AP G ML

FRHEEH 20 0.83+£0.06  0.39+0.11 0.7340.32

YA 20 0.96+0.19Y

0.504+0.20
0.34+0.10 1.63£0.72" 0.544-0.24
BSIRADASZE 20 1.14-0.20Y% 0.3640.15 2.07+0.82" 0.64+0.36

1.20+£0.08 0.3340.10 0.87+0.27 0.48+0.19
1.10£0.20 0.314-0.13 0.73£0.29 0.4240.15
1.164+0.18 0.3240.21 1.00+£0.45 0.444-0.18

T HIERHEFARE, 1) P<0.05; SIRELTAILE,2) P<0.05.
Note: Compared with the normal developing group, 1) P<0.05; compared with the equinus gait group, 2) P<0.05.
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Biomechanical Gait Analysis in Children with Spastic Cerebral Palsy Using Foot Sole Model
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ABSTRACT Objective: To analyze the biomechanical characteristics of equinus and crouch gait in children with spastic cerebral
palsy (CP) using the foot sole model, and to compare the differences with the gait biomechanical characteristics of normal develop-
ing children. Methods: Gait data of 60 children with CP collected by the Biomechanics Laboratory of University of Auckland, New
Zealand were selected and divided into normal developing group, equinus gait group and crouch gait group, with 20 cases in each
group. A three-dimensional motion capture system was used to collect gait data. A static trial was first completed to calibrate the
computerized model to each of the physical markers. In each test, the participant walked 10 meters at a self-selected pace along a 10-
metre walkway. Three successful gait trials were obtained for each participant and the mean value was taken. The anteroposterior
(AP) displacement, medial-lateral (ML) displacement and displacement slope of the plantar center of pressure (COP) were calculated
and compared among the three groups. The distance between the center of pressure and the origin of foot sole coordinate system, and
the ankle and knee lever arms and external moments in AP and ML directions at maximal propulsion were also compared among
three groups. Results: (1) Characteristics of plantar center of pressure progression: compared with the normal developing group,
COP-AJC, significantly increased in the equinus gait group and the crouch gait group (P<0.05). Compared with the equinus gait
group, the crouch gait group had an increased COP-AJC,, a greater anterioposterior displacement, and a lower center of pressure dis-
placement slope (P<0.05). (2) The ankle and knee lever arms and external moments: compared with the normal developing group,
the crouch gait group and the equinus gait group had longer anteroposterior lever arms around the knee and ankle joints (P<0.05).
Compared with the equinus gait group, the crouch gait group showed longer anteroposterior lever arms of the ankle (P<0.05). There
were no significant differences in AP and ML external moments of ankle and knee joints in the three groups (P>0.05). Conclusion:
The analysis of plantar center of pressure progression and lever arm characteristics of lower extremity joints based on the foot sole
model can accurately and objectively reflect the biomechanical characteristics of gait in children with spastic cerebral palsy, which is
recommended for clinical application.
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