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Background: The aims of this study were (1) to examine the footprint of the subscapularis tendon using the traditional posterior portal 
and 30° arthroscope by simple internal rotation of the arm during surgery, and (2) to classify the pattern of a subscapularis partial-thick-
ness tear. 
Methods: This study analyzed a total of 231 patients with a partial-thickness subscapularis tear from 550 consecutive patients under-
going an arthroscopic operation who had a visualization of the subscapularis tendon footprint by internal rotation of the arm. First, the 
patients were classified into four categories according to the tear pattern: (1) stable lamination, (2) unstable lamination, (3) avulsion, and 
(4) laminated avulsion. Randomized arthroscopic videos were reviewed blindly by two independent orthopedic surgeons. The pattern of 
the tear of the subscapularis at the neutral position and after internal rotating the arm were assessed and compared with the treatment 
decision (level IV case series).
Results: Stable lamination, unstable lamination, avulsion, and laminated avulsion were observed in 9.1% (n=21), 20.8% (n=48), 41.1% 
(n=95), and 29.0% (n=67) of cases, respectively. In 145 out of 231 cases (62.8%), the decision was changed after inspecting the foot-
print after internal rotation of the arm, and the treatment method was changed in 116 (50.2%) cases.
Conclusions: In a subscapularis tendon partial-thickness tear, inspecting the footprint of the subscapularis tendon is essential to diagnos-
ing and deciding on the appropriate treatment. In addition, simply internal rotating the arm during surgery when using the traditional 
posterior portal and 30° arthroscope can be a valuable method.
(Clin Shoulder Elbow 2019;22(3):135-138)
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Introduction

Rotator cuff tears are one of the main causes of shoulder pain 
and dysfunction. The subscapularis tendon is the largest and 
strongest tendon among the rotator cuff. Tears that involve the 
subscapularis tendon are less common compared to supraspina-
tus or infraspinatus tears because of their unreliable predictability 
on preoperative magnetic resonance imaging (MRI) scans.1) On 
the other hand, the advance of arthroscopic shoulder surgery 
has led to an increasing incidence and diagnosis of subscapularis 
tears. The incidence of subscapularis tears was reported to be 

2.1% by Deutsch et al.,2) 10.5% by Flury et al.,3) 27.4% by Arai et 
al.,4) and 43% by Burkhart and Tehrany.5) Viewing the footprint 
of the subscapularis tendon using a 30° arthroscope through a 
standard posterior portal is difficult. A diagnosis of subscapularis 
tears on preoperative MRI scans has been reported.6,7) Overall, 
these reports can explain the wide variation of incidences re-
ported.8,9) 

The subscapularis tendon’s footprint has a trapezoid shape,10) 
but Arai et al.11) reported a relatively thin and long insertion. 
Most partial-thickness tears of the subscapularis occur at the 
cephalad portion of the tendon and the most superior insertion 
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point of the tendon function as a buttress to support the superior 
glenohumeral ligament to stabilize the long head of the biceps 
tendon. The diagnosis of a partial-thickness tear of the subscapu-
laris tendon is difficult in standard diagnostic shoulder arthrosco-
py because the mean height of the visible portion of the tendon 
is approximately 44% of the overall height and it is impossible to 
view the footprint on the lesser tuberosity of the humerus.12,13)

The current classifications of subscapularis tears are based on 
full thickness tears according to size and retraction introduced 
by Ide et al.,14) and partial-thickness tears by Arai et al.4) classified 
by the tear pattern, such as longitudinal, transverse, and longi-
tudinal plus transverse. On the other hand, there are no clinical 
reports or treatment guidelines using these classifications.

The difference in incidence reported on partial-thickness 
tears of the subscapularis tendon and the absence of established 
classification and treatment guidelines explains that with the 
standard arthroscope examination, diagnosis and treatment 
decision are difficult to make because of the limitation of the 
subscapularis tendon view, as mentioned above.

The aims of this study were (1) to analyze the efficacy of in-
ternal rotation of the arm during surgery to evaluate the footprint 
of the subscapularis tendon using the traditional posterior portal 
and 30° arthroscope, (2) to classify the pattern of subscapularis 
partial-thickness tear, and (3) to determine if an examination of 
the footprint by internally rotating the arm affects the treatment 
decision.

Methods 

Inclusion 
Five-hundred fifty consecutive patients undergoing an ar-

throscopic operation, who had a visualization of the subscapu-
laris tendon footprint by internal rotation of the arm were first 
analyzed retrospectively using recorded operation videos. The 
inclusion criterion was a partial-thickness tear of the subscapu-
laris tendon. The exclusion criteria were a complete tear of the 
subscapularis tendon or normal. The operation was performed 
in the beach-chair position and the standard posterior portal was 
used with a 30° arthroscope. First, the subscapularis tendon was 

viewed with the arm in the neutral position and the footprint 
was then viewed after internal rotation of the arm. Two hundred 
and thirty one consecutive patients were confirmed to have a 
partial-thickness subscapularis tear and were analyzed.

The tear patterns were analyzed dynamically by internal 
rotation of the arm and classified into four types according to 
whether the sheath at the leading edge of the subscapularis ten-
don was torn and the footprint was exposed (Fig. 1).

First, when the tear was present at the tendon sheath, it was 
classified as lamination and then classified further as unstable 
lamination or stable lamination regarding whether buckling was 
present or not after internal rotation of the arm. A classification 
of avulsion was made when the tendon sheath was intact but a 
partial-thickness tear was found on the footprint after internally 
rotating the arm. When tear was found on both the tendon 
sheath and on the footprint, it was classified as laminated avul-
sion. When repairing the tendon, the author used a suture 
anchor when the footprint exposure was more than 50% in the 
avulsion type and a simple knot in the case of the unstable lami-
nated type. 

Efficacy of Internal Rotation of the Arm in Diagnosis and 
Decision 

Each arthroscopic video for all cases was randomized using a 
computer number generator and given to two independent or-
thopedic surgeons, who were blinded to the patient’s diagnosis, 
information, and surgical findings.

First, through the standard posterior portal and the arm in the 
neutral position, the tear pattern was analyzed using the clas-
sification mentioned above and they were asked to decide the 
treatment option. The treatment method was observation, de-
bridement, or repair. On the same patient, the tear pattern was 
assessed again after internally rotating the arm and the surgeon 
decided on the treatment option. 

Statistical Analysis
The concordance between the two surgeons in the neutral 

and internal rotation position was analyzed using a correlation 
test. By comparing the neutral position and internal rotated posi-
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Fig. 1. Arthroscopic images showing stable lamination (A), unstable lamination (B), avulsion (C), and laminated avulsion (D) (arrows are indicating the tears).
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tion, the frequency of changing the diagnosis or treatment op-
tion was analyzed. Statistical analysis was performed using SAS 
software ver. 9.3 (SAS Institute, Cary, NC, USA). 

The Institutional Review Board (IRB) approved the study pro-
tocol. The requirement for informed consent was waived due to 
the retrospective nature of the study. 

Results 

Tear Patterns
The incidence of stable lamination, unstable lamination, avul-

sion, and laminated avulsion was 9.1% (n=21), 20.8% (n=48), 
41.1% (n=95), and 29.0% (n=67), respectively. The avulsion 
type, which was torn only on the footprint, was most common. 
In addition, the stable lamination type, which was torn only on 
the tendon sheath, was the least common. 

Change of Diagnosis of the Tear patterns
The decision was changed after inspecting the footprint by 

internally rotating the arm in 145 of the 231 cases (62.8%). 

Change of Treatment Decision 
The author performed debridement on stable lamination, re-

pair using a simple knot on unstable lamination, and repair using 
a suture anchor if the tear was more than 50% of the insertion 
site. In 116 out of 231 cases (50.2%), the treatment method was 
changed from debridement to repair.

Discussion 

The subscapularis tendon was first viewed using the standard 
posterior portal and a reevaluation of the partial-thickness tear 
pattern and treatment decision was made after viewing the 
footprint of the subscapularis tendon by internal rotating the 
arm. Compared to the neutral position, the diagnosis of the tear 
pattern was changed in 62.8% and the treatment decision was 
changed in 50%. 

Lamination and avulsion were classified because through the 
standard posterior portal view, a misdiagnosis can occur when 
the tendon sheath of the subscapularis tendon is normal and 
the footprint of the tendon is torn. Indeed, there were 95 cases 
(41.1%) of the avulsion type, in which the tendon sheath is intact 
and the footprint is torn, which was the most common. Lami-
nation, in which only the tendon sheath is torn, and laminated 
avulsion, in which both the tendon sheath and the footprint are 
torn, are classified in terms of clinical significance because the 
treatment changes from repair with a simple knot to repair using 
a suture anchor.15,16) In this study, there were 67 cases (29.0%) 
of laminated avulsion, which was the second most common. A 
tear of the subscapularis tendon on the footprint was observed 
in 162 cases (70.1%) after internally rotating the arm. Hence, it 

is important to examine the footprint of the subscapularis ten-
don in the internal rotation position to make a correct decision. 
In addition, the lamination type was classified as stable lamina-
tion and unstable lamination because the treatment is debride-
ment for the former and repair with a simple knot for the latter. 
Therefore, the classification introduced in this study is helpful for 
deciding the appropriate surgical treatment.

The currently introduced classification of a subscapularis tear 
includes classification by Pfirrmann et al.17) using the MRI find-
ings; Nérot et al.18) and Walch et al.19) proposed classifications for 
lesions that extend to the rotator interval in open findings, and 
Ide et al.14) classified the full thickness tear of subscapularis ten-
don by open findings in a cadaveric study according to the size 
and the degree of retraction. Using the arthroscope, Bennett20) 
classified a subscapularis tendon tear according to the thickness, 
length, retraction, and involvement of the near ligaments, and 
Arai et al.4) classified a partial-thickness tear of the subscapularis 
tendon by pattern viewing from the standard posterior portal. 
On the other hand, these classifications have limitations because 
they do not include the view of the footprint. Throughout the 
results of this study, the classification introduced by the author 
has clinical significance because viewing the footprint of the sub-
scapularis tendon plays a major role in diagnosing and making a 
treatment decision. 

The footprint of the subscapularis tendon can be observed 
using a 70° arthroscope.21) On the other hand, the use of an 
additional arthroscope can increase the cost and changing the 
arthroscopes during surgery may be troublesome and take more 
time. 

This study had several limitations. The most obvious weak-
ness was the retrospective collection of data. In addition, this 
study did not analyze the clinical results after deciding the treat-
ment. Therefore, it is impossible to know whether the treatment 
decided by the classification introduced was appropriate. Be-
cause the patients included in this study did not have an isolated 
partial-thickness subscapularis tear and some were treated for 
other concomitant shoulder lesions, these factors may affect the 
clinical results. Therefore, the limitations are unavoidable when 
analyzing clinical results.

Despite these limitations, the strengths of this study are the 
large number of data included and the first classification in-
troduced for partial-thickness subscapularis tendon tears that 
include the footprint. In addition, the footprint of the subscapu-
laris tendon was viewed by a 30° arthroscope by simple internal 
rotation of the arm during surgery, thereby avoiding the trouble 
of changing to a 70° arthroscope. 

Conclusion 

In subscapularis tendon partial-thickness tears, it is clinically 
important to evaluate the footprint of the subscapularis tendon 
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when using a traditional posterior portal. In 145 out of 231 cases 
(62.8%), the decision was changed after inspecting the footprint 
after internal rotation of the arm. In 116 cases (50.2%), the treat-
ment method was changed from debridement to repair. Overall, 
simple internal rotation of the arm during surgery when using 
the traditional posterior portal and 30° arthroscope can be a 
valuable method. 
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