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Can We Evaluate the Relation between Position of Humeral Head
and Tear Size, Degeneration in Rotator Cuff Tear on Magnetic

Resonance Imaging?
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It is easy to think that rotator cuff tears clearly change the
position of the center of rotation in the humeral head.” On the
other hand, it is unclear which factor is involved. Recently, Kim
and Seo “Relationship of posterior decentering of the humeral
head with tear size and fatty degeneration in rotator cuff tear”
(Clin Shoulder Elbow 2019;22(3):121-127) concluded that the
occurrence of decentering may be related to the rotator cuff tear
size, degree of subscapularis tendon tear, and fatty degeneration
of the rotator cuff tendons. The interesting point in this study was
that posterior decentering occurs, even at small to medium sized
cuff tears. The changes in humeral head position might cause a
change in the overall shoulder kinematics.” Even small tears may
be an indication of surgery to prevent scapular dyskinesis.

Another thing to note is the role of the subscapularis tendon.”
In general, the subscapularis muscle acts as an anterior restraint
in patients with shoulder instability. In this study, however, in pa-
tients with cuff tears, an increase in the degree of subscapularis
tendon tears was associated with posterior translation of the hu-
meral head. In other words, a subscapularis tendon tear appears
to be involved in posterior translation, but further research is
needed.

The degree of fatty degeneration has also been reported to
be a critical factor in posterior decentering. In addition, severe
fatty degeneration is usually associated with massive cuff tears
that involve two and more tendons. Therefore, posterior decen-
tering occurs easily in many cases of massive rotator cuff tear.”

Importantly, not all massive rotator cuff tears in patients in-
volve posterior translation of the humeral head. The humeral
head position is centered in patients with a well-maintained
force couple. Therefore, further studies for related factors will be
needed.
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In Yun et al.’s study,” the cuff off value of the humeral head
position was 2 mm. On the other hand, it is unclear if a differ-
ence of approximately 2 mm is clinically meaningful. More-
over, the exclusion criteria did not include a frozen shoulder. If
patients have a frozen shoulder, the magnetic resonance (MR)
contrast material may not spread evenly to the anterior and pos-
terior shoulder joint. Therefore, in Kim et al.’s study, who mea-
sured the humeral head position relative to the glenoid, patients
with a frozen shoulder should be excluded.

All scans were measured at the supine position, which could
be another limitation. The supine position limits the movement
of the scapular. Because of this, the humeral position might have
changed. In massive cuff tears, changes in the humeral head
position can occur in the superior to inferior direction as well as
in the anterior to posterior direction. Therefore, a research tool
that can observe both directions is essential. The representative
one is 2-dimensional-3-dimensional (2D-3D) shape matching
technique.”

Magnetic resonance imaging (MRI) for an evaluation of the
humeral position provides information on the soft tissue, but it is
also a static measurement tool that cannot provide the dynamic
status. Recently, open MRI has been in the spotlight, but this can
take images only at limited shoulder elevation angles. A 2D-3D
image registration technique would be better for measuring the
in vivo kinematic-values than MRI.
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