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Study of shoulder external rotation in throwing motion

~motion analysis with isolated measurement of the glenohumeral external
rotation and scapular posterior tilt~
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[Purpose]

At Maximum shoulder External Rotation (MER) in throwing motion, throwing injuries
occur frequently. MER has been paid attention to mechanism analysis of throwing
injuries. Although shoulder external rotation in throwing motion is movement that
combines glenohumeral external rotation and scapular posterior tilt, there are few
studies that have measured individually glenohumeral external rotation and scapular
posterior tilt. Therefore, the differences among the timing of MER, glenohumeral




maximum external rotation and scapular maximum posterior tilt have not been revealed
in throwing motion. The purpose of this study was to clarify the features of shoulder
external rotation, glenohumeral external rotation and scapular posterior tilt in throwing
motion with the Scapular Cluster to measure scapular motion.

[Methods]

Fifteen subjects were healthy male college students who have belonged baseball club.
In this study, Shoulder external rotation angle, glenohumeral external rotation angle and
scapular posterior tilt angle in throwing motion were measured with 3D motion-capture
system VICON Nexus. Movement tracking of the scapula was performed using
Scapular Cluster that is validity in the following 120 degrees on the shoulder joint
elevation. We normalized the measured data from the foot contact to the ball release to
100% scale to facilitate comparisons among the players.

Comparisons among timings of MER, glenohumeral maximum external rotation and
scapular maximum posterior tilt were used one-way repeated-measures analysis of
variance. In addition, sidak post hoc test was used. Further, comparisons between the
MER angle and the maximum angle in glenohumeral external rotation and scapular
posterior tilt were used a paired t-test. Significance level was 0.05.

[Results]

In throwing motion that was normalized from the foot contact to the ball release to
100%, scapular maximum posterior tilt occurred at 61.4 + 8.0%, MER occurred at 80.2
+ 5.5% and glenohumeral maximum external rotation occurred at 84.9 + 4.7%.
Significant differences were observed among all timings.

Glenohumeral external rotation angle is 144.5 + 13.6 ° at MER and 147.2 +£ 12.6 ° at
the maximum, and a significant difference was observed between the angle. Scapular
posterior tilt angle is 14.2 + 8.4 ° at MER and 21.5 + 7.2 ° at the maximum, and a
significant difference was observed between the angle.

[Discussion & Conclusion)

In previous studies, shoulder external rotation in throwing motion is movement that
combines glenohumeral external rotation and scapular posterior tilt, it was thought that
glenohumeral external rotation angle and scapular posterior tilt angle are maximum at
MER in throwing motion. As the results of this study, it is showed that glenohumeral
external rotation angle and scapular posterior tilt angle are not the maximum at MER, It
is suggested that scapular maximum posterior tilt occurs before MER and glenohumeral
maximum external rotation occurs after MER. Also, it is suggested that the timing at
MER is influenced by change in the glenohumeral external rotation angle and scapular
posterior tilt angle. Therefore, shoulder external rotation, glenohumeral external rotation




and scapular posterior tilt in throwing motion is measured separately, study of timing at
glenohumeral maximum external rotation in throwing motion is considered necessary.

Key word : throwing, maximum shoulder external rotation, glenohumeral external
rotation, scapular posterior tilt
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Study of shoulder external rotation in throwing motion
~Motion analysis with isolated measurement of the glenohumeral external

rotation and scapular posterior tilt~
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