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Rotator cuff tears are an uncommon injury in the pediatric 
population, and isolated injury to the subscapularis 
tendon is even rarer. Trauma to the shoulder more 

commonly results in injuries to the weaker developing bone 
and physis than the stronger musculotendinous unit.16 
Subscapularis injuries, when seen in skeletally immature 
patients, are usually associated with a fragment of the lesser 
tuberosity of varying size because of failure at the developing 
bony interface.22 There have been several case reports to date 
of pediatric subscapularis tears, the majority of which are 
associated with some avulsion of the lesser 

tuberosity.1,5,12-15,17-19,21,23 Isolated subscapularis injuries have 
been reported in skeletally immature patients, however, and are 
thought to be due to chronic overuse.22

These injuries are difficult to diagnose on the acute examination 
and may demonstrate overlap with an instability injury, a physeal 
injury, or may even be misdiagnosed as a strain.21 As a result, 
diagnosis is often delayed until patients present with persistent 
pain and weakness. The mechanism of injury to the subscapularis 
is an extremity forced into external rotation and abduction. 
Injuries and dislocations occur from direct trauma, including 
football, wrestling, hockey, motor cycle accident, assault, and 
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Background: Pediatric subscapularis tears are known to be rare injuries. They are often associated with an avulsion 
fragment of the lesser tuberosity leading to dual description in the literature of either subscapularis tear or lesser tuberosity 
avulsion. Historically, they were managed nonoperatively; however, outcomes have improved with operative management. 
Nonoperative management often led to bony overgrowth at the lesser tuberosity that limited motion. The literature is limited 
to case reports and a few small case series, often not restricted to pediatric patients.

Study Design: Case series.

Level of Evidence: Level 5.

Methods: Radiographic and operative databases were retrospectively reviewed to identify pediatric patients with 
subscapularis tears or lesser tuberosity avulsions in the past 10 years.

Results: Five cases of pediatric subscapularis tears were identified that underwent operative management. Of the 5 cases, 4 
had delayed presentation. In 1 case, the lesser tuberosity fragment was initially missed on radiographic imaging. All patients 
underwent operative management.

Conclusion: These cases add to the body of knowledge of a rare pediatric injury that is commonly missed or diagnosis 
delayed. The importance of suspicion in the adolescent male patient without instability and unrelenting shoulder pain is 
stressed. Additionally, the importance of early magnetic resonance imaging with suspicion as well as an axillary view of 
the shoulder is demonstrated. As with all rare entities, it is important to disseminate information on natural history and 
interventions for this injury.
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volleyball, as well as repetitive noncontact activities, including fly 
fishing, falls while skateboarding, and baseball.14,23

While descriptive terms of these injuries vary between 
subscapularis tear and lesser tuberosity avulsion fracture, the 
majority of reports to date describe some bony component 
diagnosed by radiographs, magnetic resonance imaging (MRI), 
or at the time of surgery.2,3,9,11-15,17-19,21 Because the bony 
fragment may vary in size from a complete avulsion to a thin 
sleeve, they may not always be evident on plain radiographs. 
Complete avulsion of the subscapularis tendon off of the 
humerus with a thin bony fragment has been treated with direct 
repair.26 In some cases, imaging cannot identify the bony 
fragment, which is not appreciated until operative intervention 
and incorporated into the repair.15

This injury is best managed with surgical repair.18 When the 
lesser tuberosity fragment is large enough, fixation with screws 
has been described up to 1 year after injury.10,13,24 When 
residual tendon is attached to a footprint, direct repair is 
possible.1,22 In many reports, the subscapularis is repaired with 
sutures and anchors or drill holes through the lesser tuberosity 
footprint.6,7,12,14,15,19

Case series
Case 1

A 12-year-old male presented with 3 days of right shoulder pain 
after colliding forcefully with another player in a soccer game. 
On initial physical examination, the patient localized pain to the 
proximal humeral physis. While he had active motion, his motor 
examination was significantly limited. Radiographs were 
interpreted as a Salter Harris I fracture of the proximal humerus, 

and widening at the lateral aspect of the physis was noted. 
There was no displacement or epiphyseal fracture line, so the 
plan was to re-examine the patient in several weeks because of 
pain. Additional radiographic imaging was also planned to look 
for periosteal reaction.

Two weeks later, the patient denied pain but demonstrated a 
noticeable shrug on elevation and abduction of the shoulder. 
He guarded on all instability tests. Radiographs at that time 
were normal, and he was advanced to a stretching regimen with 
gradual return to noncontact activities.

The next follow-up was delayed by the patient to 2 months 
after injury when he complained of anterior shoulder pain with 
overhead throwing activities. MRI demonstrated a small bony 
avulsion of the lesser tuberosity, and a retrospective review of 
the axillary view on presentation revealed a thin bony fragment 
on radiographs (Figures 1 and 2). He underwent open 
subscapularis repair with Mitek suture anchors (DePuy Mitek, 
Warsaw, Indiana) and had an uneventful postoperative course.

Case 2

A right hand–dominant 18-year-old male presented 5 weeks 
after a football injury to his right shoulder complaining of pain 
and paresthesia localized to his triceps region and generalized 
weakness of the shoulder. Physical examination revealed no 
atrophy of the shoulder girdle. He had difficulty lifting the right 
arm, and the lift-off test4 was positive with a positive O’Brien 
sign.20 Eccentric loading of the rotator cuff demonstrated 
weakness.

Shoulder radiographs revealed an avulsion fracture of the 
lesser tuberosity (Figure 3). A shoulder MRI performed on the 
same day demonstrated the avulsion fracture with retraction of 

Figure 1. (a,b) External/internal and (c) axillary views of case 1 on presentation. The periosteal sleeve avulsion is visible on the 
axial view.
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the subscapularis and a small area of degeneration in the 
superior labrum (Figure 4).

Arthroscopic repair was performed. Although the fragment 
was clearly visible on MRI, it had retracted and was only 
visualized arthroscopically after intracapsular dissection. A direct 
repair using 2 sutures through the retracted tendon was 
performed. Postoperatively, the patient had an uneventful 
course and was cleared for return to play at 4 months 
postoperative.

Case 3

A 12-year-old male presented 6 days after a wrestling injury to 
the shoulder that occurred while the arm was in an abduction 
external rotation. Physical examination demonstrated weakness 
with belly press and limited external rotation, abduction, and 
forward flexion. MRI showed complete avulsion of the 
subscapularis with a periosteal sleeve of the lesser tuberosity.

The patient underwent an open repair (Figure 5). At 3-month 
follow-up, the patient had full strength and range of motion.

Case 4

A 12-year-old male was injured while playing lacrosse as his 
shoulder was abducted and externally rotated when several 
players fell on top of him. He was initially managed by an 
emergency department, placed in a sling, and referred to 
physical therapy. Persistent pain and weakness complaints in 
the shoulder led him to seek further care after 1 month. His MRI 
revealed an avulsed subscapularis tendon with medial and 
inferior displacement of the associated lesser tuberosity 
fragment.

The patient had an arthroscopic repair. The postoperative 
course was uneventful, and he returned to sports at 5 months.

Case 5

A 13-year-old male injured in hockey presented for persistent 
pain after conservative measures failed at 3 months. An MRI 
demonstrated a subscapularis tear with an avulsed lesser 
tuberosity. He had a markedly positive lift-off test and pain in 
the abducted and externally rotated position.

After arthroscopic repair with fiber wire and 2 suture anchors, 
he returned to sport and at 6-month follow-up, had made the 
US National Hockey team.

Figure 2. Magnetic resonance image (MRI) of case 1 subscapularis tear. MRI was performed 9 weeks after injury. (a) The coronal 
image demonstrates edema. (b) The axial image demonstrates subscapularis tendon retraction.

Figure 3. Axillary view of case 2 demonstrating avulsion 
fracture of the lesser tuberosity.
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DisCussion

Injuries to the subscapularis tendon in the skeletally immature 
population are associated with an avulsion fracture of the lesser 
tuberosity of varying size.14,25,26 These injuries should be 
managed operatively, as a missed diagnosis can lead to 
persistent pain and weakness.8,9,11 In our series, time to 
diagnosis from injury ranged from 6 days to 3 months, 
emphasizing the difficulty in recognizing these injuries.

Suspicion should be raised in the adolescent patient with 
forced external rotation with an abducted shoulder or forced 
forward flexion of the arm.18 These injuries have occurred in 
patients as young as 8 years old, but tend to cluster in 12- to 
14-year-olds.1,12-15,17 Isolated deficits in the subscapularis may 
not be appreciated because of global weakness and pain.

Early imaging is critical: The smaller fragments seen in 
children are often missed on anteroposterior, internal, and 
external rotation views of the humerus. An axillary view is often 
necessary to visualize the fragment, and even so, may be missed 
initially.17

Patients with nonoperatively managed subscapularis avulsion 
fractures can go on to develop chronic shoulder pain.5 These 
patients developed exostoses at the site of the avulsed 
tuberosity as well as degeneration within the subscapularis 
muscle. These can become large enough to inhibit internal 
rotation. Patients with surgical intervention delayed up to 20 
weeks can still do well after repair.24 The results for 
nonoperative management have not been as successful  
and would recommend surgical intervention for these rare 
injuries.17

Figure 4. Case 2. Axial magnetic resonance images demonstrate avulsion fracture with retraction of the subscapularis.

Figure 5. Case 3. Open view of subscapularis tear after repair with repair sutures in place.
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