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Little league shoulder: case reports
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As an increasing number of young people participate in sports such as baseball, cases of little league shoulder (LLS) are
encountered more often. LLS is usually treated conservatively, and education and rehabilitation are important for helping young athletes prevent LLS. Metaphyseal sclerosis on imaging is useful for diagnosing patients’ condition. If metaphyseal sclerosis is present, LLS should be suspected; otherwise, a traumatic epiphyseal fracture should be considered.
Banning throwing activity is crucial. We report treatment of LLS with metaphyseal sclerosis including rest, which facilitated a gradual return to sports.
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INTRODUCTION
Dotter initially reported little league shoulder (LLS) as
osteochondrosis of the proximal humeral epiphysis. It
is caused by repetitive throwing activity that leads to
epiphyseal injury in skeletally immature baseball players
[1,2]. With an increase in the number of young athletes
competing at high levels, the incidence of LLS has also
increased. Its early detection and proper management
are needed [3].
Pathophysiologically, LLS is a stress fracture with epiphysiolysis and osteochondrosis of the proximal humeral
physis caused by frequent throwing activity. Contrarily,
adults may injure the shoulder joint itself including internal impingement, rotator cuff tears, and labral injuries
[4,5].
LLS is commonly diagnosed between 11 and 16 years
of age and presents as progressive shoulder pain on
overhand throwing with direct tenderness on the lateral
aspect of the proximal humerus. LLS can be diagnosed
based on proximal humeral physeal widening on conventional X-rays; magnetic resonance imaging (MRI) is
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sometimes useful [3].
Unlike adult injuries, LLS is usually treated conservatively by prohibiting throwing for 3 months, followed by
physical therapy and rehabilitation to improve throwing
mechanism and muscle strength [3,6-8].

CASE REPORTS
Case 1
A 14-year-old male baseball player who played shortstop
visited our clinic for right shoulder pain after baseball
training. He began to develop pain symptoms after
throwing and batting. Pain was prominent from the late
cocking to follow-through phases. Physical examination
showed tenderness on the greater tuberosity and full
shoulder range of motion. Plain X-rays showed lateral
proximal humeral physeal widening and metaphyseal
sclerotic changes (Fig. 1). MRI showed widened humeral
physis and metaphyseal signal change. We recommended
that the patient avoid throwing and batting for 3 months.
Two months later, the patient still had discomfort in the
right shoulder. Follow-up X-rays showed metaphyseal
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callus formation (Fig. 2A). We recommended no baseball
activity to avoid complications such as premature physeal closure.
One month later, the patient was pain free. Follow-up
X-rays showed remodeling of the metaphyseal callus (Fig.
2B). He was gradually allowed to return to baseball.

Case 2
A 14-year-old left-handed male pitcher presented with
left shoulder pain, initiated by repetitive overhead throwing from the late cocking to deceleration phases, accompanied by a clicking sound in the greater tuberosity
area. Physical examination showed focal tenderness in

the proximal humeral area. Plain X-rays showed physeal
widening of the proximal humerus medially and laterally
(Fig. 3). MRI showed humeral physeal widening and metaphyseal signal changes. We warned the patient that the
physeal injury might lead to growth arrest and prohibition from playing baseball.
After 6 weeks, metaphyseal sclerosis was seen, and the
physeal gap was smaller on follow-up X-rays (Fig. 4A).
Two months later, the patient felt no pain and reported
having thrown a baseball at full power for 2 weeks before
visiting our clinic. Plain X-rays showed physeal gap narrowing and progressive metaphyseal sclerosis (Fig. 4B).
He later returned to baseball successfully.
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Fig. 1. Plain X-ray shows lateral proximal humeral epiphyseal widening
(arrow).
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Fig. 3. Plain X-ray shows proximal humeral epiphyseal widening (arrow)
and metaphyseal sclerosis.
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Fig. 2. (A) Two-month follow-up X-ray
shows metaphyseal callus formation (arrow). (B) Three-month follow-up X-ray
shows metaphyseal remodeling (arrow).
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Fig. 4. Six-week follow-up X-ray (A) and
4-month follow-up X-ray (B) show metaphyseal sclerosis (arrows).
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Fig. 5. A 14-year-old male baseball player
who had an epiphyseal fracture; metaphyseal sclerosis is not found (arrows).

DISCUSSION
The prevalence of LLS is increasing with an increasing
number of young athletes engaged in throwing activity.
Its main symptoms are progressive shoulder pain during
throwing and tenderness at the proximal humerus [3].
Radiological evaluation is important diagnostically.
Bilateral X-rays or MRI is helpful if the diagnosis is uncertain [9]. Metaphyseal sclerosis is a relatively common
finding because LLS is a cumulative, progressive overuse
disease [9].
Although LLS develops gradually, physeal fractures can
result from high-energy trauma such as direct contact
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and outstretched injury [10]. LLS may look like a physeal
fracture on plain X-rays [10]. If a patient has a physeal
fracture of the proximal humerus and no metaphyseal
changes such as sclerosis, the fracture may have resulted
from high-energy trauma rather than LLS [9]. For example, a 14-year-old baseball player who fell when catching
a ground ball visited our clinic. Plain X-rays and computed tomography showed lateral physis widening with
no metaphyseal sclerosis and a complete fracture of the
medial physis (Fig. 5). Diagnosis was clearly an epiphyseal fracture rather than LLS.
Based on our cases and the literature, patients with LLS
achieve excellent results with simple rest [3,8]. Prevention
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from throwing activity is critical for physeal healing, and
a 3-month rest period is recommended [3]. Patients with
good shoulder flexibility and no pain after 2 months of
rest can likely return to play as scheduled [11].
In addition to proper treatment, prevention is important [3], particularly through education. Approximately
one-third of athletes with LLS have glenohumeral internal rotation deficit, and its prevalence ratio is 3.6 times
higher than normal [8]. Therefore, overhead throwers
should continuously engage in rehabilitation to restore
the internal rotation-related range of motion [12-14].
The chief treatment for LLS is prohibiting throwing im-

mediately after its initial diagnosis. Early pain subsidence
is a good prognostic factor [11].
In conclusion, LLS is relatively common among athletes
who engage in throwing activity, and we should attend to
symptoms, patient’s history, and patient’s physical and
radiological findings because this injury can have important subsequent effects.
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