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Alignment of the scapula accompanying anterior inclination
of the upper trunk on absolute coordinates

—Downward rotation of the scapula on the scapula plane—
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Abstract

Codman’s “scapulo-humeral rhythm” is well known amongst the various reports on scapular
movement accompanying arm elevation. At the same time, alignment of the scapula on absolute
coordinates is effected by trunk posture, as the scapula is located on the thoracic surface. The trunk
often assumes a flexed position in a comfortable seated posture, at which time the scapula abducts along
the posterior surface of the thorax and takes a position of upward rotation on the thorax. However,
because the thorax is in a position of forward inclination in a seated position where the trunk is flexed,
the scapula takes a position of downward rotation on the absolute coordinates. Downward rotation of the
scapula where the upper limbs are hanging down is the same as in the glenohumeral joint abduction of
the laterally elevated upper arm and it is also possible to decrease the support of the joint with the
coracohumeral ligament and glenohumeral ligament. Despite this kind of scapula alignment often being
observed, no reports can be found that clarify the relationship between trunk posture and scapula
alignment.

The purpose of this study is to clarify the effect that the anterior inclination of the upper trunk in a
comfortable seated position has on the alignment of the scapula on absolute coordinates.

When reproducing these limb positions, the upper limbs of the subjects made to take a prone position
on a tilt table were hung down over the edge of the table and the upper trunk was given inclination by
varying the angle of the table. Alignment of the scapula on absolute coordinates in the reproduced limb
positions was measured using ToMoCo-VM 3D video motion analysis equipment (manufactured by
Tousou Systems Co., Ltd).

The degree of downward scapula rotation on the scapular plane in the subjects was compared to their
vertical trunk position and was 0.69+4.98° at a trunk anterior inclination of 10°, 5.44+5.16° at a trunk

anterior inclination of 20°, 11.74+5.42° at a trunk anterior inclination of 30°, 16.70+5.31° at a trunk
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anterior inclination of 40° and 22.03+5.19° at a trunk anterior inclination of 50°. These results suggest
that the scapular alignment on absolute coordinates changed in the direction of downward rotation
along with an increase in the angle of upper trunk anterior inclination. Furthermore, it is thought that
downward rotation of the scapula brought about by trunk flexion in a comfortable seated position can
possibly decrease support of the glenohumeral joint in the lateral joint capsule and coracohumeral

ligament.
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