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Comparison of Postural Control Mechanisms during Quiet Standing between Healthy Children and

Children with Spastic Diplegic Cerebral Palsy

Dong Wook Rha, M.D., Chang-il Park, M.D., Ho |k Chung, M.D., Min June Kim, M.D., Hyoung Bin Kim, M.D. and Eun Sook

Park, M.D.

Department and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To identify the difference of postural control
mechanisms between healthy children and children with
spastic diplegic cerebral palsy (CP)

Method: Nineteen children with spastic diplegic CP and 22
healthy children were enrolled. Pressure data were recorded
while subjects stood on the dual force platform and net
body coordinates of center-of-pressure (COP) were calcu-
lated. Outcome measurements included net body COP cal-
culations for path length, medio-lateral and antero-posterior
displacements, and correlation coefficients between parame-
ters representing ankle, hip and transverse body rotation
mechanisms.

Results: Children with CP showed more medio-lateral and
antero-posterior displacements compared to healthy children.

The coordinate of net body COP showed more correlation
with transverse body rotation parameters for both medio-
lateral and antero-posterior rections, and less correlation with
ankle mechanism parameters for medio-lateral direction in
children with CP. The visual information did not show a sig-
nificant influence on keeping balance during quiet standing
in children with CP.

Conclusion: This study revealed that the ankle control
mechanism for medio-lateral balance control during quiet
standing was less used in children with CP. The transverse
body rotation mechanisms contributed more significantly to
postural control during quiet standing in children with CP.
(J Korean Acad Rehab Med 2006; 30: 468-474)
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Fig. 1. Trajectory and calculated parameters of net body center-
of-pressure for standing balance evaluation: Path length was
expressed as a measure of velocity which was average distance
traveled per second during one sample period.
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Table 1. Comparison of Net Body Center-of-pressure Parameters between Healthy Children and Children with Spastic Diplegic Cerebral

Cerebral palsy Healthy children Cerebral palsy

Palsy
Eye-opened
Healthy children
(n=22)
MLY displacement (mm) 18.7£7.1
AP? displacement (mm) 25.0+7.8
Trajectory (mm/s) 61.7+10.5

Values are meantstandard deviation.
1. ML: Medio-lateral, 2. AP: Antero-posterior

*p<0.01 paired t-test between eye-opened status and eye-closed status, ! p<0.01

cerebral palsy group

independent t-test between healthy children group and
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Table 2. Comparison of Correlation Coefficients of Center-of-pressure Parameters between Healthy Children and Children with Spastic

Diplegic Cerebral Palsy

Eye-opened

Eye-closed

Healthy children

Cerebral palsy

Healthy children Cerebral palsy

(n=22) (n=19) (n=22) (n=19)

ML" displacement

(Xnet, Xwt) 0.91+0.04 0.93+0.04 0.91£0.04 0.93+0.04

(Xnety Xrot) 0.13£0.07 0.26+0.16* 0.16+0.09 0.29+0.16*

(Xnets Xank) 0.48+0.14 0.05+0.52* 0.50+0.15 0.03£0.54*
AP? displacement

(Ynet», Ywo) 0.04£0.22 0.01£0.27 0.01£0.20 0.04+0.25

(Ynets Yrot) 0.50+0.18 0.69+0.23* 0.48+0.20 0.61+0.27

(Ynets Yank) 1.00£0.00 0.99+0.01 1.00+0.00 0.99+0.02

Values are meantstandard deviation.
1. ML: Medio-lateral, 2. AP: Antero-posterior

(Xnet, Ynet): coordinates of the net body center of pressure, (Xwi, yw): coordinates representing hip protraction/retraction, (Xrot, Yrot): coordinates

representing body transverse rotation control, (Xak, Yank): coordinates representing ankle control
*p<0.01 independent t-test between healthy children group and cerebral palsy group
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Fig. 2. Examples of trajectories in patients from control and experimental groups: A healthy child showed packed movement within narrow
range (A). A child with cerebral palsy showed movement within wider range (B).
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