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The factors affecting the gleno-humeral horizontal extension angle of
maximum external rotation of the shoulder during the throwing motion

Koyama, T.*"* Miyashita, K.*%, Matsushita, Y.*!

*! Matsushita Orthopedics
*2 Chubu University Graduate School of Life and Health Sciences

Key words: throwing shoulder, three-dimensional motion analysis, gleno-humeral horizontal extension angle

(Abstract] Maximum external rotation (MER) of the shoulder during the throwing motion is a position that is
likely to cause shoulder pain. In particular, an increased gleno-humeral horizontal extension angle before and after
MER is called “hyperangulation,” and is known to cause throwing injuries. However, it is not revealed how “hyper-
angulation” occurs during the throwing motion. The purpose of this study is to analyze factors affecting gleno-
humeral horizontal extension angle based on the relationship of the gleno-humeral horizontal extension angle and
each joint angle of the shoulder joint complex at MER during the throwing motion.

The subjects were 12 male collegiate baseball players. Each subject attempted a throwing task with maximum
effort. High-speed video cameras (200 frames per second) were placed around the subject for the data collection.
Three-dimensional analysis was performed to calculate shoulder external rotation angle, and assumed maximum
MER. Then gleno-humeral horizontal extension, gleno-humeral external rotation, scapular posterior tilt, scapular
extension and shoulder abduction angle were computed at MER. Multiple linear regression analysis was used to
relate the MER angle to the kinematic parameters in throwing mechanics.

Significant correlations were observed between the gleno-humeral horizontal extension angle and the scapular
posterior tilt, scapular extension, and shoulder abduction angle.

Based on the results of this study, a negative correlation was observed between gleno-humeral horizontal exten-
sion angle and scapular extension and posterior tilt angle. During the throwing motion, poor scapular function
leads to poor performance and exacerbation of injuries. Based on the above findings, the decreased scapular ex-
tension and posterior tile angle indicates “hyperangulation,” during the throwing motion, and increases the risk of

throwing injuries.
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