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Proximal humerus fracture account for 5%-6% of all fractures,
and represent one of most common fractures in elderly patients
[1,2]. Fortunately, in many cases, they are non-displaced or mini-
mally displaced, and exhibit good outcomes overall with conser-
vative treatment [2,3]. Nonetheless, many of the tendons and
muscles around the proximal humerus, including rotator cuff,
can work as deforming forces on the proximal humerus, which
consists of the articular surface of humeral head, greater tuberos-
ity, lesser tuberosity, and shaft. Thus, fracture patterns can be
predicted based on the muscle or tendon insertion, such as su-
praspinatus, infraspinatus, subscapularis, and pectoralis major.
Therefore, management to reduce or minimize these deforming
forces is necessary during conservative treatment or during the
postoperative period.

A study by Chalmers et al. [4] discussed these deforming forc-
es in proximal humerus fracture depending on arm position, us-
ing fresh-frozen cadaveric shoulder specimens. They hypothe-
sized that glenohumeral abduction would mitigate varus defor-
mity driven by the supraspinatus, and internal rotation would
mitigate varus deformity by the subscapularis, respectively. Me-
dial wedge osteotomy was performed to simulate a surgical neck
fracture. Specimens were mounted on a custom shoulder test

system for testing. As varus deformity or progress is not uncom-

mon during conservative treatment or after surgical fixation, the
authors focused on varus deformity. At 0° and 20° glenohumeral
abduction and internal rotation, changes in varus were measured
following physiologic muscle loading. The authors concluded
that shoulder abduction and internal rotation can reduce var-
us-driven force in surgical neck fracture by decreasing tension
from the supraspinatus and subscapularis tendon and muscle.
Thus, they recommended use of a sling placing the shoulder in
this position.

To mitigate varus deforming force in a sling, abduction and in-
ternal rotation seem to be reasonable [4]. However, in terms of
tension around proximal humerus fractures, we also feel the ten-
sion caused by pectoralis major abduction is a concern, especially
in skinny and small persons. In addition, if proximal humerus
fracture involves the greater tuberosity, internal rotation can in-
crease the tension of external rotators such as the infraspinatus,
leading to displacement.

Thus, in proximal humerus fracture, it is necessary to consider
all components, including muscle and tendon insertion. Arm po-
sition in any brace or sling during initial conservative treatment
or after surgery should seek to decrease the tension on each frac-

ture component and the inserting muscle or tendon.
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