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Purpose: Arthroscopic repair of the subscapularis tendon has become more prevalent in recent years.
Tears of the subscapularis insertion can be measured arthroscopically when the size of the average
subscapularis tendon insertion is known. This anatomic study was performed to measure the
dimensions and describe the anatomy of the subscapularis footprint. Methods: A total of 6 male and
6 female shoulders were dissected down to the insertion of the subscapularis tendon. The insertion
was demarcated, the tendon was detached, and the dimensions of the insertion site were measured.
Results: The footprint is the insertion of the subscapularis tendon onto the lesser tubercle. The shape
of the footprint was characterized as resembling a human ear. The insertion is broad proximally and
tapered distally and has a straight medial border that is almost parallel to the longitudinal axis of the
humerus. The total average cephalocaudal height of the footprint was 25.8 mm (3.2 mm). The total
average width was 18.1 mm (*1.6 mm). Average male cephalocaudal height was 26.7 mm (range,
22 to 32 mm), and width was 18.3 mm (range, 16 to 21 mm). Average female cephalocaudal height
was 24.8 mm (range, 22 to 29 mm), and width was 17.8 mm (range, 15 to 19 mm). Although the male
footprint was slightly larger than the female footprint, differences were not statistically significant
(P = .18 and .31 for height and width, respectively). Conclusions: An anatomic study was performed
to determine the size of the footprint of the subscapularis tendon. We found that the average
cephalocaudal height of the footprint was 25.8 mm, and the average width was 18.1 mm. Clinical
Relevance: Subscapularis tears are now more frequently addressed arthroscopically. This anatomic
study was performed to characterize the anatomy of the subscapularis footprint so that the surgeon
can achieve a more anatomic repair. Key Words: Subscapularis insertion—Subscapularis foot-
print—Arthroscopy—Rotator cuff.

Tears of the subscapularis tendon are becoming
increasingly recognized as surgeons gain profi-
ciency in arthroscopic shoulder surgery. Subscapularis
tears have been repaired with the use of open tech-
niques,’-¢ and recently, much interest has been ex-
pressed in arthroscopic visualization techniques and
repair.>7-13
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Subscapularis tears have been classified as partial-
thickness/partial-length, full-thickness/partial-length,
full-thickness/complete-length with no retraction, and
full-thickness/complete-length with retraction.®!! The
optimal critical tear size for surgical repair has yet to
be determined.'> Comparative studies of tears of var-
ious sizes are lacking.® Full-thickness and partial-
thickness tears of isolated and combined subscapularis
tears have been reported.!-6-8:10-12,15 The size of the
tear, as a percentage of the overall cephalocaudal
height of the insertion of the subscapularis tendon, has
not been well described. Some reports of open repairs
have quantified the size of the tear in thirds3->-%; how-
ever, arthroscopic measurements of the size of the tear
are lacking.

The size of the subscapularis tear can be calcu-
lated during arthroscopy according to a mathematical
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model,®-13 which is based on the known size of the
footprint. A limited description of the average size of the
footprint is provided in the literature. Tierney et al.'®
(abstract publication) measured the average height of the
subscapularis insertion as 40.35 mm. Burkhart and
Tehrany® (unpublished data) reported an average size of
2.5 cm. Pearsall et al.!” found the overall height of the
tendinous insertion to be 31.3 mm.

We performed this anatomic study to better describe
the detailed anatomy of the subscapularis footprint. It
is hoped that this investigation will aid surgeons in
calculating during arthroscopy the percentage of the
subscapularis that is torn. The goal of this study is to
characterize the anatomy of the tendon insertion, in-
cluding its dimensions and shape, so that the surgeon
can achieve a more anatomic repair.

METHODS

We examined the subscapularis footprint in 14 em-
balmed cadaveric shoulders. Two were discarded be-
cause a subscapularis tear was noted. Of the remaining
12, 6 were male and 6 were female shoulders. Average
age of male shoulders was 76 years (range, 63 to 83
years) and of female shoulders, 84 years (range, 74 to
92 years). All female shoulders were left-sided. Male
shoulders were left-sided (3) and right-sided (3). Shoul-
ders were dissected grossly down to the conjoint ten-
don, with the elbow flexor musculature and anterior
deltoid excised. The conjoint tendon was detached
from the coracoid, and the subscapularis muscle was
identified. The biceps tendon lying in the bicipital
groove was identified as a guide to the lateral border
of the lesser tubercle (Fig 1). The perimeter of the
tendinous insertion of the subscapularis tendon was
determined on the lesser tubercle and demarcated. The
subscapularis tendon was then detached sharply from the
lesser tubercle, so that the footprint could be measured.
Measurements consisted of the cephalocaudal distance
(height) of the tendinous portion of the insertion and the
maximum mediolateral distance (width) of the footprint.
Maximum width corresponded to an area in the proximal
two thirds of the footprint.

RESULTS

Total average height of the footprint was 25.8 mm.
Total average width was 18.1 mm. Average male
height was 26.7 mm (range, 22 to 32 mm), and width
was 18.3 mm (range, 16 to 21 mm). Average female
height was 24.8 mm (range, 22 to 29 mm), and width
was 17.8 mm (range, 15 to 19 mm). Although the

Ficure 1. The lesser tubercle of the proximal humerus is the site
of insertion of the subscapularis tendon. The footprint was defined
as the grossly tendinous insertion of the subscapularis tendon (red
line). The arrow denotes the bicipital groove, which abuts the
lateral border of the lesser tubercle. The insertion was broad
proximally and tapered distally. The shape resembles that of a
human ear. Measurements were taken of this tendinous portion of
the insertion, which averaged 25.8 mm in height and 18.1 mm at
maximum width. AS, articular surface of the humeral head; LT,
lesser tubercle; HS, humeral shaft.

male footprint was slightly larger than the female
footprint, differences were not statistically significant
(P = .18 and .31 for height and width, respectively).
The shape of the footprint was inspected as well
(Fig 1). The medial border was found to be a straight
edge that was aligned almost parallel to the longitu-
dinal axis of the humeral shaft. Overall shape resem-
bled that of a human ear. The footprint was broad
proximally and tapered distally.

DISCUSSION

The subscapularis tendon inserts into the lesser tu-
bercle. The subscapularis footprint is the description
of the tendon insertion into the lesser tubercle.
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The subscapularis can be injured during falls on
an outstretched arm, with forceful hyperextension or
external rotation with the arm adducted, during ante-
rior dislocation of the shoulder, and as the result of
coracoid impingement.!-18-20 Repairs have been per-
formed with the use of open!-® and arthroscopic tech-
niques.32-12.15 Isolated, complete tears of the subscap-
ularis insertion have been studied.!-3 Partial-thickness,
incomplete tears are increasingly recognized arthro-
scopically because partial tears are articularly sided
and may not be visualized with traditional open tech-
niques.®!> The prevalence of partial-thickness tears
has been found to be between 13% and 19%.8-12

The literature provides little information on partial
tears. Several reports describe the length of the tear by
separating the height of the tendon into thirds, but
these have used mainly open techniques.3->-¢ Deutsch
et al.3 arthroscopically debrided one patient with a
partial-thickness tear; Kim et al.!> arthroscopically
repaired isolated, articularly sided partial-thickness
tears of the subscapularis that were at least 5 mm in
width, and they debrided smaller lesions. It is unclear
what percentage of the height of the tendon insertion
these tears represented. Other arthroscopic studies
classified tears as partial-thickness, full-thickness, or
complete,>-8:10-12 without reporting the size of the tear.
The description of an incomplete tear is meaningful
when one knows how much of the overall height of
the tendon insertion the tear represents. An optimal
critical tear size for surgery may exist,!> but this has
not been determined because studies on tears of var-
ious sizes are lacking.®

A mathematical model can be used to calculate the
size of the tear during arthroscopy. The bare area of
the footprint, as would be seen in full-thickness tears,
is measured and divided by the known average height
of the footprint.®-!3 Quantification of the percentage of
the subscapularis tear can be achieved only with in-
formation on the overall height dimension of the foot-
print. Our goal was to measure the total height of the
subscapularis footprint (insertion of the tendinous por-
tion of the subscapularis) to aid the surgeon in calcu-
lating the size of the tear during arthroscopy. The
average height of the tendinous insertion of the sub-
scapularis in this study was 25.8 mm. Thus, 13 mm of
exposed footprint roughly correlates with a 50% tear
of the subscapularis tendon.

Studies describing the height of the subscapularis
footprint are lacking. Tierney et al.'¢ (abstract publi-
cation) measured 20 fresh-frozen cadaver shoulders
and found the average height of the footprint to be
40.35 mm (range, 35 to 55 mm) and the width to be

19.58 mm (range, 15 to 25 mm). The authors do not
report whether these measurements are of the entire
insertion, including the muscular portion, or only of
the tendinous portion. Comparison is difficult because
this report lacks detail. Burkhart and Tehrany® briefly
reported unpublished data on the height of the foot-
print. Nineteen cadaver shoulders were used. The
superior-to-inferior height of the subscapularis footprint
was found to be 2.5 cm (range, 1.5 to 3 cm). The authors
did not give a description of what was measured, so
again, comparison is difficult. Pearsall et al.!” measured
10 cadaver shoulders and found the total cephalad—
caudad height of the tendinous insertion to average 31.3
mm (+9.6 mm). Assessing the causes of differences in
average values is difficult because Pearsall’s study fo-
cused on the dimensions of the intra-articular subscapu-
laris tendon. It is unclear why this study shows about a
5-mm difference in average height from our results.

Our study had several limitations. First, our cadaver
population was older than the average patient with rota-
tor cuff injuries. We do not believe this affected our
results because all study shoulders had no subscapularis
tears, and their respective footprints were intact. Sec-
ondly, our sample size was small but was within the
range of specimens used in other studies.”!6-17

Future research should be aimed at expanding the
number of specimens measured while a biomechanical
analysis of subscapularis tears of various sizes is per-
formed to determine whether a critical size of tear is
necessary for repair. Physical examination, magnetic
resonance imaging, and arthroscopic findings should
be correlated with patient outcomes upon repair of
tears of various sizes.

CONCLUSIONS

We performed an anatomic study to determine the
dimensions of the footprint of the subscapularis ten-
don. We found the average height of the footprint to
be 25.8 mm and average width to be 18.1 mm. The
shape of the footprint was characterized as resembling
a human ear. The medial border of the tendinous
insertion is almost parallel to the longitudinal axis of
the humerus. This insertion is broad proximally and
tapered distally.
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