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Abstract This study examined the effects of the location and direction of the scolioti curve on postural balance in
patients with idiopathic scoliosis. Fifteen subjects were divided into three groups: right thoracic curve group, left
lumbar curve group, and double curve group. The dynamic trunk motion (angle variation in the lumbar,
thoracolumbar, lower thoracic and upper thoracic region) and plantar pressure distribution (maximum force and peak
pressure) were assessed using an ultrasound-based motion analysis system and Emed-at platform system. From the
results, it was confirmed that patients with idiopathic scoliosis showed postural imbalance with an increased angle
and pressure asymmetry according to the location and direction of the scoliotic curve for dynamic trunk motion and
plantar pressure distribution. In addition, there were differences in the postural balance pattern between the single
curve and double curve groups. Further studies for developing a rehabilitation training device will be conducted to
improve the postural control ability and trunk balance as well as treat scoliosis based on the results of this study.

Keywords : Dynamic trunk motion, Idiopathic scoliosis, Plantar pressure distribution, Postural balance, Types of scoliosis
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Fig. 1. Scoliosis group
(a) Right thoracic curve group (b) Left lumbar
curve group
(c) Double curve group
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Fig. 2. Ultrasound based motion analysis system
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Fig. 5. Differences in angles between left and right lateral bending of scoliosis groups
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Table 2. Results of plantar pressure distribution (M£SD)

RTCG LLCG DCG
Maximum  Left 609.3£142.2 602.8+£165.7 561.4£113.6
force
(N) Right  615.5+147.0 582.3+£156.4 562.9+121.8
Peak Left 433.3£175.5 560.3£200.2 418.0+126.7
pressure
(kPa) Right  514.7+179.2 477.7£98.3 437.0+81.9

@

(b)

Fig. 6. Differences in 2D plantar pressure distribution between scoliosis groups
(a) Right thoracic curve group (b) Left lumbar curve group (c) Double curve group
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