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Afunctional study of the erector spinae during trunk
forward bending using surface electromyography
-A possible mechanism of low back injuries-

Takayoshi Yamakawa, M.D.', Soichiro Hirata, M.D., Ph, D.?
Kosaku Mizuno, M.D., Ph. D.?, Yoshihiro Tanase, M.D.?

1. Department of Orthopaedic Surgery, Konan Hospital
2. Department of Orthopaedic Surgery, Kobe University School of Medicine
3. Department of Orthopaedic Surgery, Saiseikai Hyogo Prefecture Hospital

Abstract

Forward bending of the trunk often triggers low back pain. Regardless of previous studies,
much has been left unknown with respect to this underlying mechanism. We studied this
motion with an electromagnetic tracking device and surface electromyography (EMG) in 15
healthy young adults. In flexion (from standing to full flexion), the lumbar spine and pelvis
moved almost simultaneously in a relatively parallel fashion. On the other hand, in extension
(from full flexion to standing), the pelvis moved first and then the lumbar spine followed.
Mean of maximum EMG in extension phase was significantly higher by 70% as compared to
flexion phase. An analysis of the peak EMG revealed that, in extension, EMG reached to the
peak at a deep flexion position with a minimum change of the lumbar angle from full flexion.
With the high EMG activity and flexion moment acting on the spine, we conclude that the
returning position soon after full flexion is at a risk of low back injury such as intervertebral
disc herniation.
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