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[ Abstract] Objective To quantitatively evaluate motor function of lower extremities in children with
spastic cerebral palsy by using spatiotemporal and kinematic parameters of three-dimensional gait analysis, com-
pare the differences in spatiotemporal and kinematic parameters of gait analysis with different motor function
grades and provide quantitative method for severity assessment of spastic cerebral palsy. Methods According
to the gross motor function classification system (GMFCS) ,90 children aged 6 — 12 years with spastic cerebral
palsy of grades [ , Il and Il were selected and divided into 3 groups (n =30 each). And 30 normal children
were selected as controls. The spatiotemporal and kinematic parameters of children with cerebral palsy and nor-
mal children were collected by three-dimensional gait analysis system and the differences analyzed by ANOVA
and multiple comparisons between multi-sample means. Results After statistical analysis, step length/width

and stride speed/frequency/length in spatiotemporal parameters of gait analysis declined statistically significant-
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ly in children with cerebral palsy as compared with normal children (P <0.05). And the values further de-
creased with higher GMFCS grade. While gait cycle and double support time became prolonged in children with
cerebral palsy (P <0.05) and further elongated with higher GMFCS grade; Motion angle of hip,knee and an-
kle joints in kinematic parameters in children with cerebral palsy were statistically significantly lower than those
in normal children (P <0.05). Maximum flexion angle of hip, maximum/minimum flexion angles of knee and
maximum dorsiflexion angle of ankle dropped markedly while minimum flexion angle of hip became obviously el-
evated (P <0.05). With higher GMFCS grade ,motion angle of joint gradually declined while maximum flexion
angle of hip, maximum/minimum flexion angle of knee and maximum dorsiflexion angle of ankle gradually
dropped and minimum flexion angle of hip gradually spiked. No statistically significant difference existed in
maximum plantar flexion angle of ankle (P >0.05). Conclusion The spatiotemporal and kinematic parame-
ters in gait analysis can quantitatively evaluate the motor function of lower extremity in children with spastic cer-

ebral palsy. Correlated with a wider gap of gait parameters between spastic cerebral palsy and normal children,

higher GMFCS grade indicates worse motor function of lower extremities.
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Table 1  Comparison of clinical data in children of cerebral palsy with different motor function grades(x +s)
415 r FEACED B (em) T (k) ()
gy 5

GMFCS T 2 4H 30 15 15 134.4 £9.8 26.5+£3.2 9.2+1.0
GMFCS IT 240 30 17 13 135.6 £7.2 27.4 £3.7 9.2+1.2
GMFCSTI 2 4H 30 16 14 132.3 8.3 26.9+£2.9 9.3+1.0
F A i 3.44° 0.28 4.35 2.01
P1{H 0.64 0.54 0.23 0.76
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Table 2 Comparison of spatiotemporal parameters of gait between children of spastic cerebral palsy and normal children(x +s)

4131 % P e Pt iJﬁ K WA WU SZHER [H]
() (m) (em) (m/s) (2&/min) (m) (s) (s)

1E X 2 30 0.62+0.11 9.64 +1.11 1.13+0.30  110.2+9.93  0.80 +0.10 1.05+0.11  0.13 £0.04
GMFCS T #4130 0.57+0.09°  9.20+1.00°  1.01 £0.20* 101.5+10.30* 0.76+0.10*°  1.31+0.11* 0.15+0.02°
GMFCST #4430  0.50£0.12  8.82+0.90" 0.92+0.14" 93.5+8.90® 0.72+0.10" 1.39+0.14" 0.19 +0.04"
GMFCSIMZEZH 30  0.42£0.10°  7.72+1.29%  0.8120.11°  86.4 £8.31%  0.68 +0.12*  1.43 £0.19* 0.22 £0.08*
FAH 4.63 8.45 3.28 13.82 6.24 5.64 3.83
P1{H 0.001 0.003 0.023 0.004 0.010 0.006 0.021
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Table 3 Comparison of kinematic parameters between children of spastic cerebral palsy and normal children(x +s,°)
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P1{H 0.010 0. 005 0.003 0.010 0.006 0.010 0.001 0.022 0.44
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