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Three-dimensional dynamics of the scapula during the late cocking and
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Three-dimensional dynamics of the scapula during the late cocking and
acceleration phase of the throwing motion
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(Abstract] The purpose of this study was to identify the three-dimensional (3D) angle of the scapula during
throwing. The subjects were 12 male college baseball pitchers. Throwing motion data were collected by four high-
speed cameras and 3D coordinates of the shoulder complex were established by the direct linear transformation
method for MER (maximum external rotation) calculation. Three-dimensional analysis was also performed to ob-
tain the posterior tilt angle, upper rotation angle, and external rotation angle (including adduction angle) of the
scapula. The posterior tilt angle increased from foot plant (FP) to maximum angle (42 £ 8°) at 61% of the overall
phase and decreased thereafter. The upper rotation angle increased from FP to the maximum angle (46 +11°) at
86% of the phase and decreased during the acceleration phase. The external rotation angle increased from FP to
the maximum angle (26 = 10°) at 15% of the phase and decreased during the late cocking phase. The scapula tilted
posterior after FP, and the scapula motion switched to upward rotation, while internal rotation (abduction) oc-
curred during the late cocking phase.
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