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The Study on the Effect of Lumbar Brace to lumbar muscles using the Superelastic

Characteristics of Shape Memory Alloy
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Masanori Kobayashi

Summary

Lumbar braces are often prescribed for acute and chronic low back pain patients, however, few patients use
the brace ordinarily for the restriction of the lumbar motion due to rigidity of lumbar brace. To overcome this
issue, we have developed the lumbar brace using Ti-Ni shape memory alloy (SMA). In present study, as a
preliminary study for the effect of the rigid fixation by lumbar brace, the electromyography (EMG)
measurement of lumbar muscles of volunteers using this the lumbar brace with SMA were performed and the
data were accessed.

As a result, the brace with SMA reduced the EMG activities of trunk muscle in lumbar motion, while, usual
lumbar brace made the increasing of EMG of lumbar region in flexion. Furthermore, the volunteer’s feeling of

pressure by brace also was improved significantly. Present result indicated the usual lumbar brace might have

the side effects to induce the atrophy of the spinal muscle and restriction of the lumbar motion.
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Fig. 1 The deformation of shape memory alloy wire and

load-displacement curve
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Fig.2 The lumbar brace using shape memory alloy
(SMA) for the experiment
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Fig. 3 The measurement parts of electromyogram
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Fig.4 The positon of subjects for the electromyogram

measurement
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Fig.5 The sample data of measured electromyogram of
subject-1
(a) without lumbar brace
(b) with usual lumbar brace
(c) with SMA lumbar brace
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