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Abstract

Since falling off a motorcycle 2 years earlier, an 8-year-
old, right-hand–dominant boy reported anterior shoulder 
pain and weakness. After being evaluated by his family 
physician and completing a course of physical therapy 
with no symptomatic improvement, he was seen at our 
institution.
 Physical examination was remarkable for diminished 
strength with internal rotation (4/5). In addition, belly-
press and lift-off tests were positive, suggesting a lesion 
of the subscapularis. Magnetic resonance imaging of the 
shoulder showed a full-thickness subscapularis tendon 
tear and a supraspinatus tendon signal that could have 
represented a partial-thickness tear vs supraspinatus 
tendinosis.
 The patient underwent right shoulder diagnostic 
arthroscopy with debridement of a partial-thickness 
articular-sided tear of the supraspinatus tendon followed 
by open repair of the subscapularis tendon rupture.
 This case illustrates a traumatic subscapularis tendon 
injury that is rare in this age group. A few other traumatic 
subscapularis injuries have been reported in children, 
but they all demonstrated bony avulsion of the lesser 
tuberosity.

Pathology of the subscapularis tendon is not 
commonly considered a major source of shoul-
der pain and dysfunction, particularly in young 
patients. Subscapularis tendon tears can be par-

tial or complete, and can occur in isolation or coupled with 
tears involving the supraspinatus tendon. Subscapularis 
tendon tears also may involve the rotator interval and 
the biceps pulley system. In these cases, instability of the 
long head of the biceps tendon may dominate the clinical 
presentation.1 Isolated subscapularis rupture is typically 
caused by trauma. A few authors have described isolated 
avulsion fractures of the subscapularis insertion into the 
lesser tuberosity in children.2,3 The parents of the patient 

we describe provided written informed consent for print 
and electronic publication of this case report.

Case RepoRt
An 8-year-old, right-hand–dominant boy with a 2-year 
history of right shoulder pain presented to our ortho-
pedic outpatient clinic. The patient’s shoulder problem 
began after he crashed on a motorcycle and fell on his 
outstretched upper extremity. Since the crash, there had 
been multiple episodes of the shoulder “giving out,” but 
no frank dislocation. He reported anterolateral shoulder 
pain and weakness with overhead activities and difficulty 
with motorcycle riding, basketball, and swimming.

On examination, there was some tenderness to pal-
pation at the lesser tuberosity. Both shoulders had 
full active range of motion (ROM). However, active 
external rotation at the side was 90° on the right and 
45° on the left. In addition, the right subscapularis was 
weaker than the left (belly-press and lift-off  tests were 
positive). Magnetic resonance imaging (MRI) showed 
a complete rupture of the subscapularis tendon (Figure 
1) and supraspinatus tendinosis vs a partial-thickness 
tear (Figure 2).

Diagnostic arthroscopy revealed an intact biceps 
tendon and an intact tendon anchor. The anterior, infe-
rior, and posterior aspects of the labrum were intact 
and appeared normal. There was a partial-thickness 
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Figure 1. T2-weighted axial magnetic resonance imaging shows 
complete subscapularis rupture.
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articular-sided tear of the supraspinatus tendon involv-
ing approximately 10% to 15% of the tendon thickness 
(Figure 3). Complete rupture of  the subscapularis 
tendon was also noted (Figure 4). The partial-thick-
ness supraspinatus tear was debrided with a handheld 
motorized shaver.

Next, an anterior approach was performed through a 
deltopectoral approach. The torn subscapularis tendon 
was readily identified, with minimal retraction. The 
tendon was carefully separated from an intact anterior 
capsule and was easily mobilized laterally. A remnant of 
tendon was found attached to the lesser tuberosity, and 
the torn tendon ends were repaired directly with inter-
rupted No. 2 Ethibond sutures. Gentle external rotation 
of the shoulder demonstrated integrity of the repair site. 
After surgery, the patient received a shoulder sling, and the 

shoulder was immobilized for 3 weeks, after which the 
sling could be removed intermittently for active ROM 
exercises consisting of external rotation with the elbow 
at the side to 30° and forward elevation to 90°. After 6 
weeks, the sling was discontinued and gentle rotator cuff  
strengthening exercises and unrestricted mobilization 
exercises were prescribed. Three months after surgery, 
ROM and strength were full and symmetrical, and the 
patient described resolution of preoperative symptoms. 
He was advised to refrain from contact sports and 
motorcycle riding for at least 2 more months.

DisCussion
The subscapularis has 4 to 6 tendon slips arising from 
deep within the muscle belly. These slips converge superi-
orly and laterally to form a main tendon that lies within 
the upper third of the muscle and inserts along the supe-
rior aspect of the lesser tuberosity. These bands provide 
additional surface area for muscle fiber attachment and 
concentrate the vector of the muscle pull. Some fibers of 
the subscapularis tendon interdigitate with the anterior 
fibers of the supraspinatus tendon to contribute to the 
structure of the rotator cuff interval. The subscapu-
laris participates in glenohumeral stability both directly, 
through concavity compression into the glenoid, and indi-
rectly, through muscle contraction that causes tightening 
of the tendon and the anterior capsular structures.1

In the general population, tears of the subscapularis 
tendon are predominantly the result of a degenerative 
process and often occur in conjunction with supraspi-
natus tears.4 In the older athletic population, chronic 
degenerative tearing of the tendon may precede sports-
related rupture, particularly after a shoulder disloca-
tion.5 Less commonly, as in our patient’s case, traumatic 
injury can cause acute, isolated subscapularis tears; this 
injury tends to occur in a relatively younger age group. 
The most common mechanisms of injury are forced 
hyperextension and external rotation of the shoulder.6,7

Gerber and Krushell7 reported on 16 patients who 

Figure 2. T2-weighted coronal magnetic resonance imaging 
shows partial supraspinatus tear.

Figure 3. Intra-articular arthroscopic image of partial tear of 
supraspinatus tendon.

Figure 4. Intra-articular arthroscopic image of complete sub-
scapularis rupture.
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sustained isolated complete subscapularis tears caused 
by forced external rotation with the arm at the side (7 
patients), forced hyperextension (6), motor vehicle acci-
dent (2), or traumatic anterior dislocation (1). Three 
of the patients (between the ages of 25-32 years) previ-
ously underwent anterior shoulder surgery with division 
and repair of the subscapularis and sustained early 
postoperative trauma resulting in rupture of the repair; 
the other 13 patients (mean age, 51 years; range, 35-64 
years) had no history of shoulder surgery. All patients 
presented with pain and weakness without instability. 
All the tendons avulsed from the lesser tuberosity with-
out fracture. In the majority of cases, a thin layer of 
scar remained on the lesser tuberosity and could have 
been mistaken for a remnant of tendon, but was easily 
elevated and found to be contiguous with the ruptured 
end. Of the 16 patients, 11 had biceps pathology: 9 
dislocations and 2 ruptures in the bicipital groove. All 
the subscapularis tendons were repaired through bone 
tunnels in the lesser tuberosity.

In a retrospective analysis of 350 rotator cuff surgeries 
performed at the Hospital for Special Surgery between 
1991 and 1993, Deutsch and colleagues6 found that 14 
shoulders in 13 patients had isolated tears of the subscap-
ularis tendon. Seven of the 13 patients also had a patho-
logic condition of the biceps tendon, such as subluxation, 
dislocation, or rupture. Mean age was 39 years (range, 
18-64 years). The predominant mechanism of injury 
(10/13 patients) was traumatic hyperextension or external 
rotation of the abducted arm. Seven of the 14 injuries 
occurred during sporting events. All patients reported 
pain and weakness; only 1 patient, who had a history 
of prior anterior dislocation, reported instability. In the 
majority of cases, the subscapularis tendon avulsed from 
the lesser tuberosity without fracture and was repaired 
with suture anchors. In only 2 cases, the tendon ruptured 
in the midsubstance or at the musculotendinous junction, 
and was repaired to the existing stump of tendon, which 
remained attached to the lesser tuberosity.

There are only a few published cases of isolated sub-
scapularis injuries in children. White and Riley2 were 
the first to report on this unusual injury in a child. The 
12-year-old in the case sustained an external rotation-
abduction injury without dislocation and presented with 
anterior shoulder pain and diminished active internal 
rotation. Radiographs showed an avulsion fracture of 
the lesser tuberosity, and primary surgical reattachment 
was performed. The patient recovered full and painless 
ROM and returned to full athletic activity. Sikka and 
colleagues3 described an avulsion of the subscapularis 
in a 14-year-old boy who sustained an external rotation-
abduction injury without dislocation while wrestling. The 
patient was initially misdiagnosed with shoulder strain 
and underwent 3 months of physical therapy with no 
subjective improvement while continually reporting activ-
ity-related pain, weakness, and instability. At 9 months, 
MRI showed an avulsion fracture of the lesser tuberosity 

with the subscapularis attached. Open repair with tran-
sosseous sutures was successful, and at 1 year, the patient 
returned to wrestling without clinical symptomatology.

In the skeletally immature patient, the bony or phy-
seal interface is often weaker than the tendon or liga-
ment itself. Our case report is unique in that it describes 
an isolated subscapularis tendon rupture in a child and 
without bony avulsion of the lesser tuberosity. We suc-
cessfully repaired the torn tendon primarily, without 
need for suture anchors or transosseous tunnels.

Regardless of age and absent anterior dislocation, the 
most common mechanism for an isolated subscapularis 
tear appears to be violent and forced external rotation or 
hyperextension of the shoulder.2,3,6-8 Eccentric contrac-
tion of the subscapularis muscle can then lead to injury. 
Although our patient described episodes of instability, 
the classic presentation of subscapularis tendon tears 
is mainly that of pain and weakness.1 The 14-year-old 
boy described by Sikka and colleagues3 also presented 
with instability, which may be attributed to a lateral 
capsular avulsion and a subsequent humeral avulsion 
of glenohumeral ligament lesion discovered at surgery. 
Instability associated with isolated subscapularis tendon 
tears, however, is unusual and seems to occur mainly 
after traumatic anterior dislocation.6,9

Isolated subscapularis tendon tears are uncommon 
even in the older patient. Delays in diagnosis are there-
fore a recurrent theme in the literature.3,6-8 In the review 
by Gerber and Krushell,7 correct diagnosis was made 
acutely in only 2 of 13 patients, and treatment was 
delayed a mean of 18 months in the other 11 patients. 
Similarly, in the review by Deutsch and colleagues of 14 
isolated subscapularis tendon ruptures in 13 patients, 
including one patient with bilateral injury,6 the correct 
diagnosis was made acutely in only 2 of the 14 injuries, 
with treatment delayed a mean of 9 months for the 
others. Isolated subscapularis tears are rare in children, 
with the present case being one of only a few described 
in the literature. Our patient initially presented to his 
family physician, and correct diagnosis was delayed 
approximately 2 years. Gerber and colleagues10 found 
that clinical results for patients who underwent subscap-
ularis repair more than 36 months after injury were sig-
nificantly inferior to those for patients who underwent 
repair less than 20 months after injury. This suggests 
that more timely diagnosis leading to earlier operative 
repair can lead to more successful results.

In conclusion, high clinical suspicion should be 
maintained for a subscapularis tear in any patient who 
presents with acute anterior shoulder pain and weak-
ness after forced external rotation or hyperextension, 
regardless of age. On physical examination, the patient 
typically has weakness in internal rotation and may have 
increased passive external rotation at the side. Positive 
belly-press and lift-off  tests also can be useful in diag-
nosing isolated subscapularis tendon tears. MRI is usu-
ally diagnostic of this problem. A thorough history and 
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a focused physical examination, coupled with appropri-
ate imaging, often lead to correct diagnosis and expedi-
tious, appropriate treatment. Earlier operative repair has 
been associated with more successful results.3,10
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