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Abstract

Purpose: The purpose of this study was to analyze the range of motion of thoracic spinal
segments and to investigate the coordination of scapular and thoracic spine motions
during bilateral upper limb movements in the sagittal plane.

Methods: Twenty-two healthy people (ten women, twelve men) performed bilateral arm
flexion movements in 5 positions, at 0°, 60°, 120°, 150°, and the maximum elevation. We
analyzed the range of motion of the thoracic zygapophysial joints (from ZThl to £
Th12) and scapular upward rotation, and investigated the relationship between thoracic
spine extension motion and scapular upward rotation, using magnetic resonance
imaging (MRI).

Results: ZTh4 extension showed during from 0° to 120°, £ Th11 extension during from
120° to the maximum elevation, £Th12 extension during from 150° to the maximum
elevation. Those were found to have negative correlation between scapular upward
rotation and Z Thll -+ Z Thl2 extension during from 120° to 150° and positive
correlation between scapular upward rotation and ZTh12 extension during from 150°
to the maximum elevation.

Conclusions: £ Th4 extension during from 0° to 120° and £Th11 + £ZTh12 extension
after 120° contribute to bilateral arm flexion movements. In addition, the results suggest

that scapular upward rotation and thoracic spine extension motion help each other.
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