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Three-dimensional analysis of the scapula adduction and abduction
motion during throwing motion
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(Abstract] The purpose of this study was to identify three-dimensional motion of adduction and abduction of the
scapula when pitching baseballs. The pitching motions of 21 college baseball pitchers were recorded and three-
dimensional motion analysis was performed. We normalized all the kinematic data from the point where the pitch-
ing hand reaches the lowest position to that of the maximum internal rotation of the shoulder into a 100% scale to
facilitate comparisons among the players. Then, using the distance between the C7 spinous process and the ac-
romion in the resting position as a reference, we calculated the distance of the adduction and abduction movement
of the scapula during the pitching motion. At the initial limb position, the abduction was 1.8 1.9 cm. Subsequently,
all motion involved adduction, and the adduction became 6.1 +2.4 cm at the time of foot contact (68%). The scapula
reached the maximum adduction of 6.6 +1.7 cm at 74%. The motion then changed to abduction, the adduction be-
came 4.6 = 1.3 cm at the time of maximum external rotation of the shoulder (87%) and decreased to 3.1 1.3 cm
during release of the ball (94%). At the time of maximum internal rotation of the shoulder, the adduction was 3.4 *
1.5 ¢cm. During pitching, the scapula was abducted at the initial limb position, but subsequently, it was always in
the adducted position until maximum internal rotation of the shoulder was reached. Even during the deceleration
phase after release, the scapula was not in an abducted position.
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