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Common Pediatric Upper 
Extremity Overuse Injuries 

Pediatric overuse injuries are becoming very common as the intensity of athletic com-
petition extends to our younger population. Acute care providers must include these inju-
ries in their differential as they listen to and examine young athletes. Identification and 
coordination of care with a sports medicine expert will optimize the long-term outcomes 
for these children.

— Ann M. Dietrich, MD, FAAP, FACEP, Editor

Musculoskeletal pain accounts for approximately 20% of the pediatric visits 
to emergency departments (EDs).1 Approximately half of these visits are related 
to overuse injuries from sports. 2 Although acute injuries are well-described in 
the emergency medicine literature, pediatric overuse injuries are less commonly 
addressed. This article reviews upper extremity overuse injuries, and will discuss 
diagnosis of overuse pediatric upper extremity injuries that present to the ED, 
appropriate ED management for these injuries, and appropriate follow-up and 
discharge instructions. 

Etiology
It is estimated that more than 60 million children are involved in organized 

sports yearly,3 with an increasing expectation of extremely competitive per-
formance. To keep up with these expectations, young athletes are undertaking 
intense training regimens with decreased rest periods between bouts of exercise or 
sport. In this setting, overuse injuries are increasing. It is believed that repetitive 
stress injuries account for approximately 2 million injuries annually.4,5 Since these 
numbers do not include those athletes who continue to play despite injury, this is 
most likely an underestimate.6 

Sports with an emphasis on use of the upper extremities, such as baseball, ten-
nis, swimming, and gymnastics, predispose youth athletes to upper extremity 
injuries. Historically, risk factors have been classified as “intrinsic” or “extrinsic.”7 
Intrinsic risk factors include anatomic and growth characteristics, level of condi-
tioning, and susceptibility of the growing cartilage to repetitive stress. In contrast, 
extrinsic factors include training, quantity/technique of an action, equipment, and 
environment. The most studied example of an extrinsic risk factor involves youth 
baseball pitchers and correlates the number of pitches being thrown to risk of 
injury.8 

It is important to have knowledge of the skeletal system of the immature ath-
lete to understand pediatric upper extremity pathophysiology. This skeletal imma-
turity makes young athletes susceptible to a unique set of overuse injuries not seen 
in the adult population. For example, overhand sports predispose the apophysis to 
repetitive microtrauma and can lead to an apophysitis, such as little league elbow. 
On the other hand, inflammation of tendons (or tendinitis) is less frequently 
encountered in the pediatric population. Both pathologies are managed similarly 
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EXECUTIVE SUMMARY
 z The physis contains germinal cells whose pro liferation leads 

to longitudinal growth. This area is particularly susceptible 
to injury during growth spurts, and acute injury may alter 
the growth of the bone. If subject to chronic loading with 
intense activity, the physis can develop chronic disruptions of 
bone proliferation and blood supply, which even may lead to 
avascular necrosis.

 z The apophysis is subject to repetitive tensile forces and is the 
most common location for overuse injury (apophysitis) and/or 
avulsion fractures. However, an injury to the apophyses does 
not disrupt skeletal growth (as opposed to physeal injuries), 
and has a favorable prognosis/recovery.

 z Little league shoulder is largely a clinical diagnosis used 
to describe an overuse injury of the proximal humerus in 
overhead athletes with skeletally immature bone caused by 
repetitive forces and microtrauma from the overhead motion.

 z Medial epicondylar apophysitis, or little league elbow, 
affects young throwing athletes and usually presents with 
progressive pain and focal tenderness over the medial 
epicondyle.

 z A patient with bilateral or unilateral vague wrist pain with 
tenderness over the radial joint in the correct historical 
context (adolescent gymnast) may have distal radial 
epiphysitis or “gymnast wrist.”

in the ED, with the exception that some 
cases of apophysitis may benefit from 
splinting. Also, sports medicine follow-
up is indicated for the pediatric popula-
tion to identify inciting causes and help 
prevent further morbidity. In contrast, 
tendinitis in adults initially can be man-
aged by primary care. 

Pediatric bone consists of the physis, or 
growth plate, which is situated between 
the metaphapysis and epiphysis. The 
physis contains germinal cells whose pro-
liferation leads to longitudinal growth. 
This area is particularly susceptible to 
injury during growth spurts, and acute 
injury may alter the growth of the bone. 
If subject to chronic loading with intense 
activity, the physis can develop chronic 
disruptions of bone proliferation and 
blood supply, which even may lead to 
avascular necrosis.9 The apophysis or the 
site at which muscle tendons insert into 
skeletally immature bone is subject to 
repetitive tensile forces and is the most 
common location for overuse injury 
(apophysitis) and/or avulsion fractures.10 
In general, an injury to the apophyses 
does not disrupt skeletal growth (as 
opposed to physeal injuries), and has a 
favorable prognosis and recovery. 

General Approach 
Patients with overuse injuries gener-

ally will come to the ED with a high 
degree of anxiety; for example, they may 
have pain that has been ongoing and has 
not improved or that has worsened just 
before an impending game or competi-
tion, or they may have an acute exacerba-
tion of a chronic smoldering pain. For 
the diagnosis of an overuse injury in the 
ED, as with any other diagnosis, per-
forming a thorough history and physical 

exam is crucial. Important historical fea-
tures to gather from the patient, family, 
and coaches involve quality, location, 
radiation, onset, timing, association with 
activity/sport, mitigating and exacerbat-
ing factors, as well as any associated 
symptoms that may lead the provider to 
consider a more concerning diagnosis 
other than overuse injury. For example, 
weight loss and night sweats may point 
toward a malignancy, whereas fevers may 
indicate a septic joint or systemic disease. 

The physical exam should focus on 
palpation, both active and passive range 
of motion, and/or lymph node exam of 
the affected area, as well as surround-
ing joints and structures. The area of 
pain and neighboring joints, muscles, 
and anatomic structures (such as the 
anatomic snuff box in wrist injuries) 
should be examined and evaluated for 
any pain, swelling, or change in range of 
motion. Specific exam maneuvers will 
be discussed with individual disease pro-
cesses below. Ancillary tests will change 
depending on presenting symptoms and 
physician differential, but in the ED tests 
most likely will include plain radiographs 
to assess for fracture.11 In most circum-
stances, if further imaging is required 
(e.g., magnetic resonance imaging 
[MRI]), it can be done as an outpatient. 
In general, the management of overuse 
injuries includes avoidance of the inciting 
activity as well as movements/exercises 
that exacerbate the pain, strategic icing, 
and anti-inflammatory medications 
such as nonsteroidal anti-inflammatory 
drugs (NSAIDs). Tylenol also may help 
in the acute immediate setting for pain. 
Splinting, even in the setting of no occult 
fracture detected on imaging, is benefi-
cial for pain control in a majority of the 

injuries discussed below. 
The use of intra-articular injections 

of steroids for pediatric upper extremity 
overuse injuries has not been well studied 
and should not be performed routinely 
in the ED. These patients will need a 
personalized plan for re-introduction to 
their respective sport, which preferably 
would be dictated by a sports medicine 
physician, athletic trainer, or physical 
therapist. Given the increasing youth 
participation in organized sports, there 
will be a sense of anxiety among the 
young athletes, parents, and coaches to 
return to sport. 

With all injuries discussed, it is neces-
sary to have a rest period of a minimum 
of 2-3 weeks to sometimes months 
(depending on the extent of injury), dur-
ing which the athlete does not participate 
in the inciting activity until assessed by a 
sports medicine specialist. It is important 
to stress that other physical activities that 
do not involve the upper extremities still 
may be done safely (i.e., lower extrem-
ity weight training and cardiovascular 
activities like jogging and biking) prior 
to seeing the sports medicine special-
ist or physical therapist. Although there 
are no definitive guidelines for return to 
sport for overuse injuries (as there are for 
concussions), the American Academy of 
Pediatrics strongly encourages preven-
tion techniques, such as having 1-2 days 
off per week and 2-3 months per year 
from any one sport, and minimizing 
sport specialization (i.e., participating 
in solely one sport the entire year) until 
adolescence (mid-teen years when most 
of epiphyseal growth has occurred).12 A 
failure to undergo adequate recovery and 
rest in any of the following pathologies 
may lead to chronic musculoskeletal pain, 
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decreased range of motion, and reduced 
functionality of the joint involved.3

Overuse Injuries by 
Presenting Symptoms 

See Table 1 for a summary of charac-
teristic patient presentations, pediatric 

overuse injury, and treatment.
Shoulder 

Approximately 15% of all pediatric 
musculoskeletal complaints present-
ing to the ED involve upper extremity, 
and nearly half of these injuries (45%) 
involve the upper extremity. A major risk 

factor for subacute, or acute on chronic, 
shoulder issues presenting to the ED is 
participation in overhand sports.13 One 
study looking at 476 baseball pitchers 
aged 9-14 years found that more than 
one-third (35%) noted shoulder pain in 
a single season.14 Similarly, the shoulder 

Table 1. Common Associations Between Patient Characteristics  
and Pediatric Overuse Injuries

Patient Presentation Pediatric Overuse Injury Treatment Prognosis

Teenage male baseball player or 
swimmer with gradual onset of 
pain over the lateral aspect of the 
proximal humerus that occurs with 
throwing and overhead activities

Proximal humeral epiphysitis 
(little league shoulder)

Conservative, rest, ice, 
elevation to decrease 
discomfort

Good
(Return to full 
play in weeks to 
months)

Pre-teen male participating in 
overhead sports with poorly 
localized ache of the shoulder

Rotator cuff tendonitis or 
multidirectional instability (also 
with associated subjective feeling 
of shoulder subluxation)

Conservative Good

Teenage overhead athlete with 
insidious onset pain/ swelling of 
the medial elbow and/or decreased 
range of motion in extension

Medial epicondylar apophysitis 
(little league elbow), medial 
epicondylar avulsion, and/
or a sprain or tear of the ulnar 
collateral ligament

Conservative, 
immobilization, or operative 
(failed conservative or 
complete tears with 
functional loss)

Good

Pre-teen male with no history of 
sport participation with insidious 
onset lateral elbow pain

Panner's disease, osteochondrosis 
of the capitellum

Conservative, 
immobilization

Good

Teen overhead athlete with insidious 
onset lateral elbow pain

Osteochondritis dissecans Conservative, 
immobilization, operative 
if loose bodies/fragments 
present

Medium 
(many patients go 
on to have elbow 
pain indefinitely) 

Teen swimmer with sub-acute 
progressively worsening posterior 
elbow pain

Olecranon apophysitis or 
olecranon stress fracture

Conservative, 
immobilization

Good

Teen gymnast with bilateral or 
unilateral vague wrist pain with 
tenderness over the radial joint

Distal radial epiphysitis (gymnast 
wrist)

Conservative, 
immobilization

Medium 
(pain may return 
commonly) 

Teen rock climber who presents with 
pain and swelling to a particular 
digit

Salter-Harris type III fracture 
of base of the middle phalanx 
(climber’s finger)

Conservative, 
immobilization

Good

Teen with atraumatic medial thumb 
pain with no evidence of infection 
or rash

Flexor pollicis longus tendonitis 
(texter’s thumb)

Conservative, 
immobilization

Good

Teen skier with thumb pain Ulnar collateral ligament 
rupture of the thumb 
metacarpophalangeal joint 
(gamekeeper’s thumb)

Conservative, 
immobilization

Good

Source: Author created.
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is the third most common location of 
injury among pediatric tennis athletes 
and the most common site of injury in 
wrestlers.15,16 Obtaining the underlying 
diagnosis may be difficult in the ED. 
The emergency physician should be 
attuned to certain clues from the history 
and physical exam that may assist with 
making a correct diagnosis. For example, 
a patient presenting with a gradual 
onset of pain over the lateral aspect of 
the proximal humerus that occurs with 
throwing and overhead activities is a 
classic presentation for proximal humeral 
epiphysitis or “little league shoulder.”17 
Little league shoulder is largely a clini-
cal diagnosis used to describe an overuse 
injury of the proximal humerus in over-
head athletes with skeletally immature 
bone caused by repetitive forces and 
microtrauma from the overhead motion. 
It is seen most commonly in baseball 
players but can affect any athlete with 
increased overhead activity, including 
gymnasts, swimmers, and tennis play-
ers. It occurs predominately in males 
between ages 11-16 years, during the 
peak growth spurt of the proximal 

humeral physis.18 Extrinsic risk factors 
include improper biomechanics (throw-
ing, for example) and frequent bouts of 
overhead activity without adequate rest.19 
Physical examination may be normal 
(30%) or demonstrate tenderness over 
the proximal and lateral aspect of the 
humerus (70%).17 Radiographic find-
ings may include widening, sclerosis, 
and irregularity of the humeral physis.13 
(See Figure 1.) However, in many cases, 
radiographs may be normal and the 
diagnosis should be considered based on 
the classic history.20 Treatment of little 
league shoulder consists of avoiding the 
overhead motion until pain has resolved 
(approximately 2-3 months).21 A person-
alized strengthening and return to sport 
program is beneficial, as is adherence 
to sport specific guidelines, such as that 
of the USA Baseball Medical & Safety 
Advisory Committee and the American 
Academy of Pediatrics (AAP) to prevent 
recurrence.22 

Patients presenting with a dull, poorly 
localized ache in the proximity of the 
shoulder may have rotator cuff tendi-
nitis. Although rare in the pediatric 

population, it may occur in the setting 
of multidirectional instability. Rotator 
cuff tendinitis develops from overuse 
and inflammation in one or more of 
the rotator cuff muscles (supraspinatus, 
infraspinatus, teres minor, subscapularis), 
and predisposes pediatric patients to 
complete rotator cuff tears. Provocative 
exams, which illicit pain and/or weak-
ness include the empty can test and 
lift-off test. The empty can test, which 
tests the supraspinatus, is performed by 
having patients abduct the shoulders 
to 90 degrees in forward flexion with 
the thumbs pointing downward and 
having the patients attempt to elevate 
their arms against examiner resistance. 
Subscapularis function is assessed with 
the lift-off test, or having the patients 
place the dorsum of their hand on their 
lumbar back and having them attempt 
to move their hand off the back. Lastly, 
injury to the infraspinatus and/or teres 
minor, which contribute to the external 
rotation of the shoulder, is examined 
with patients flexing both elbows to 90 
degrees and having the examiner pro-
vide resistance against external rotation. 

Figure 1. Little League Shoulder Radiographs

AP and axillary radiographs demonstrate widening of right proximal humeral physis (arrows) in a 12-year-old athlete with 
right shoulder pain. Normal contralateral (left) shoulder presented for comparison.

Reprinted with permission: Paz DA, Chang GH, Yetto JM, Jr., et al. Upper extremity overuse injuries in pediatric athletes: Clinical presentation, imaging 
findings, and treatment. Clin Imaging 2015;39:954-964.
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Although rotator cuff tendinitis is a 
clinical diagnosis, plain radiography 
in the ED is indicated to detect avul-
sion fractures of the lesser tuberosity 
of the humerus (the insertion point of 
most rotator cuff tendons). Outpatient 
MRI may be indicated if a complete 
tear is suspected, and may guide surgical 
intervention. In general, the treatment 
of rotator cuff tendinitis involves rest, 
ice, NSAIDs, and sports medicine and 
physical therapy follow-up for proper 
evaluation of biomechanics. Surgery may 
be indicated in complete and sometimes 
partial tears of the rotator cuff, and 
treatment modality depends largely on 
patient/provider preference.23 Tendinitis 
and partial tears of the rotator cuff may 
lead to decreased stability of the shoulder 
joint and predispose the patient to com-
plete tears and shoulder dislocations if 
not properly rehabilitated with a strength 
and conditioning program. 

Similarly, those patients presenting 
with dull shoulder pain also may describe 
recurrent shoulder subluxations with 
sports and activities of daily living. This 
may suggest to the emergency physi-
cian a diagnosis of atraumatic instability 
of the glenohumeral joint, or multidi-
rectional instability. Multidirectional 
instability involves a laxity within the 
glenohumeral joint and leads to hyper-
mobility and decreased stability of the 
shoulder joint.24 When it becomes 
symptomatic, multidirectional instabil-
ity causes a generalized shoulder pain 
in pediatric patients who participate in 
overhead activities. Symptomatic multi-
directional instability can be evaluated by 
the apprehension test. If affected, while 
having their arm in the abducted and 
externally rotated position, passive stress-
ing of the shoulder into further external 
rotation will cause a subjective feeling of 
subluxation and create “apprehension” in 
the patient.25 Plain films usually are nor-
mal, and outpatient MRI is useful only 
to evaluate for rotator cuff or labral tears. 
Multidirectional instability can predis-
pose pediatric patients to rotator cuff 
tendinitis and tears. 

Initially, therapy for multidirectional 
instability is conservative with NSAIDs, 
rest, and ice. If strengthening-based 
physical therapy programs fail, surgi-
cal correction of the instability may be 
pursued.26 

Shoulder pain is prevalent among 
pediatric swimmers (25%) and is 

commonly referred to as “swimmer’s 
shoulder.” Swimmer’s shoulder has 
significant overlap with little league 
shoulder, multidirectional instability, 
and rotator cuff tendinitis, and is diag-
nosed and treated as discussed for these 
conditions.27 

With an acute presentation for any of 
these shoulder injuries described, inter-
mittent icing (10 minutes on/10 minutes 
off strategy to help prevent ice burns and 
skin irritation) is recommended for the 
first 24-48 hours, after which heat may 
be applied to increase blood flow to the 
area of injury. A sling may be provided 
for initial comfort; however, early mobil-
ity with simple range-of-motion exer-
cises is key to prevent functional range 
of motion loss within the limitations of 
the patient's pain. Prognosis is favorable 
in each of these shoulder pathologies if 
patients get adequate rest and follow a 
proper rehabilitation program.18

Elbow
Children presenting with elbow pain 

comprise roughly 10% of all ED visits for 
pediatric musculoskeletal complaints.1 
Similar to shoulder complaints, throw-
ing sports are associated with the highest 
incidence of elbow pain.28 Approximately 
70% of Little League and adolescent 
baseball players (ages 7-19 years) report 
elbow pain at some point in their life-
time.29 A similar percentage is seen in 
tennis players (50%).16 Anatomic stability 
of the elbow is provided by flexor/prona-
tor muscles and in a large part by the 
ulnar collateral ligament (UCL), all of 
which insert on the medial epicondyle.30 
Repetitive valgus stress on the immature 
elbow predisposes the pediatric popula-
tion to injuries of/near these structures.31 
Patients who present to the ED with 
pain and swelling of the medial elbow 
and/or decreased range of motion in 
extension may have medial epicondylar 
apophysitis (little league elbow), medial 
epicondylar avulsion, and/or a sprain or 
tear of the ulnar collateral ligament.

Medial epicondylar apophysitis, or 
little league elbow, affects young throw-
ing athletes and usually presents with 
progressive pain and focal tenderness 
over the medial epicondyle. Little league 
elbow is a clinical diagnosis with char-
acteristic exam and historical features, 
as radiographs are normal more than 
90% of the time.32 Plain radiographs are 
useful for detecting avulsion fractures of 

the medial epicondyle. In the absence of 
a fracture, little league elbow is treated 
with immobilization with an elbow 
brace or long arm splint (see Figure 
2), and NSAIDs. Orthopedic/sports 
medicine follow-up and activity ces-
sation are important considerations, as 
well as a guided return to sport program 
(approximately 4-12 weeks). Epicondylar 
avulsion fractures with 5-15 mm of 
displacement are treated nonoperatively, 
with a long arm splint for immobiliza-
tion in the acute setting and orthopedic 
follow-up.33 In the evaluation of a sus-
pected avulsion fracture, the ED physi-
cian must examine the ulnar nerve for 
signs and symptoms of entrapment, as 
fractures affecting the nerve usually are 
treated surgically.34 

Tears of the ulnar collateral ligament 
present similarly with pain over the 
medial elbow, but also may have associ-
ated valgus instability in flexion and 
extension compared to the contralateral 
side. Plain films of the elbow usually are 
normal. Although there is no indication 
for emergent MRI in the ED, dynamic 
bedside ultrasound may be used as an 
adjunct to detect a complete ulnar col-
lateral ligament tear.35 In patients with 
a suspected tear, splinting in a long arm 
splint and orthopedic follow up is neces-
sary. Ultimately, nonoperative vs. opera-
tive treatment for complete and partial 
tears depends on the patient, surgeon, 
and level of competition. 36 Tommy 
John surgery, or ulnar collateral ligament 
reconstruction, remains a highly contro-
versial topic in the baseball world as it is 
highly sought out. Outcomes of surgery 
are variable, with most patients recover-
ing completely and returning to pre-
injury strength. Recovery time for ulnar 
collateral ligament injuries is roughly 3-4 
months. 

Patients presenting to the ED with 
subacute progressively worsening poste-
rior elbow pain in the setting of repeti-
tive elbow extension (as in swimming/
throwing) may have olecranon apophysi-
tis or stress fracture. Physical exam usu-
ally reveals local tenderness and swelling 
over the olecranon. A thorough physical 
exam of the elbow always should include 
palpation of the olecranon. Provocative 
physical exam maneuvers include the 
snapping extension test. After ruling 
out an occult fracture with plain radio-
graphs, the snap extension test involves 
a forceful extension of a flexed forearm. 
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Reproduction of pain in the posterior 
elbow is a positive finding.37 Plain radi-
ography may reveal widening of the 
physis compared with the contralateral 
elbow and/or bony fragments/sclerosis 
of the olecranon.38 (See Figure 3.) Initial 
treatment in the ED involves long arm 
splinting (see Figure 2) to decrease tensile 
extension forces on the olecranon, rest, 
ice, NSAIDs, and orthopedic follow-up. 
Some patients with olecranon stress frac-
tures refractory to conservative treatment 
eventually may undergo operative repair. 
Although some orthopedic specialists 
recommend vitamin D to patients with 
stress fractures secondary to the associa-
tion of low serum vitamin D levels with 
stress fractures, there is no evidence 
of causation, and prophylactic supra-
therapeutic vitamin D supplementation 
should be avoided.39 

Insidious onset of lateral elbow pain 
presenting in the dominant arm of 
children/adolescents may represent 
osteochondrosis of the humeral capitel-
lum (Panner’s disease) or osteochondritis 
dissecans of the capitellum. Panner’s 
disease (osteochondrosis) describes an 
abnormal ossification and necrosis of the 
capitellum, a condition only found in the 
pediatric population.40 Panner’s disease is 
a self-limiting disease with resolution of 
symptoms in most patients. Patients with 
Panner’s disease are usually boys younger 
than 10 years of age who have had sev-
eral weeks of pain and stiffness in the 
lateral elbow, without a history of trauma 
or overuse.41 Although some argue that 
Panner’s disease and osteochondritis are 
on the same continuum, there is no evi-
dence that having one condition is a pre-
disposition to the other.42 Radiographs 
of patients with Panner’s disease typi-
cally demonstrate fissuring and/or frag-
mentation of the entire capitellum.43 (See 
Figure 4.) Initial management is conser-
vative, with many studies citing benefit 
in temporary immobilization with a long 
arm splint for pain control.41

On the other hand, osteochondritis 
dissecans is an inflammation of the 
osteochondral articular surface and 
usually affects the dominant arm in 
adolescent athletes. In osteochondri-
tis dissecans, patients also complain 
of lateral elbow pain but, in addition, 
may report a sensation of locking and 
catching. In both conditions, physical 
examination usually reveals tenderness 
to the lateral elbow over the capitellum 

Figure 3. Olecranon Apophysitis

AP radiographs with the elbow in 45° of flexion demonstrating fragments (A) 
and sclerosis of the olecranon (B) (arrows)

Reprinted with permission: Matsuura T, Kashiwaguchi S, Iwase T, et al. The value of using 
radiographic criteria for the treatment of persistent symptomatic olecranon physis in adolescent 
throwing athletes. Am J Sports Med 2010;38:141-145.

Figure 2. Long Arm Splint

Reprinted with permission: N. Ewen Wang, MD.
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and loss of extension. Plain radiographs 
of the affected elbow as well as of the 
contralateral elbow for comparison 
should be obtained if one is concerned 
for Panner’s disease or osteochondritis 
dissecans. In osteochondritis dissecans, 
radiographs can demonstrate rarefaction 
(or radiolucency) of the lateral capitel-
lum, with loose bodies being seen in 
advanced stages.44 (See Figure 5.) Initial 
treatment of osteochondritis dissecans 
involves immobilization in a long arm 
splint or elbow brace, rest, NSAIDs, and 
orthopedic referral.45 Operative and non-
surgical management largely depends on 
the stability of the fragmented lesion as 
well as the presence of loose bodies.46,47 
Prognosis and functional outcomes for 
patients with osteochondritis dissecans 
are largely dependent on the severity of 
the lesion, but many patients will go on 
to have lateral elbow pain indefinitely. 45

Wrist 
Although acute wrist injuries com-

monly are encountered in the ED, 
chronic/subacute wrist pain visits are 
rising. Up to 80% of youth athletes par-
ticipating in sports will have wrist pain.50 
Gymnasts, in particular, who undergo 
chronic repetitive extension and axial 
compression of the wrist, are prone to 

wrist pain and injury.31 Differential diag-
nosis of wrist pain in children should 
always include acute/subacute fractures 
(i.e., of the scaphoid, hook of hamate), 
stress fractures, and septic arthritis in 
the correct clinical context.51 However, 
a patient with bilateral or unilateral 
vague wrist pain with tenderness over 
the radial joint in the correct histori-
cal context (adolescent gymnast) may 
have distal radial epiphysitis or “gymnast 
wrist.” Typically, the patient with distal 
radial epiphysitis endorses dorsal wrist 
pain with extension and axial loading (as 
on the balance beams).52 Physical exam 
demonstrates tenderness over the dorsal 
radius to palpation and pain reproduced 
by wrist extension and axial loading 
(table push-off).53 Radiographs demon-
strate widening of the distal radius physis 
(compared to unaffected wrist) in 75% of 
patients with distal radial epiphysitis.54,55 
(See Figure 6.) Treatment is supportive, 
with rest, ice, NSAIDs, and cessation 
of activity until symptoms are resolved. 
Immbolization with a volar splint helps 
to prevent excessive extension of the 
wrist, which improves pain.51,56

Fingers
Injuries to the phalanges are common 

in the ED. Although most visits involve 

acute fractures/lacerations of the pha-
langes, there is an increasing prevalence 
of stress fractures and tendinitis. A rock 
climber who presents with pain and 
swelling to a particular digit may have 
“climber’s finger.”57 The repetitive pha-
langeal flexion and extension in climbing 
can lead to climber’s finger or subacute 
Salter-Harris type III stress fractures at 
the base of the middle phalanx.58,59 (See 
Figure 7.) Radiographs are used to con-
firm the diagnosis, and initial treatment 
is with splinting with either a radial or 
ulnar gutter splint, depending on which 
digit is affected (gutter splints provide 
more stability than aluminum finger 
splints), and urgent (within 5-7 days) 
orthopedic follow-up.60 

Atraumatic thumb pain in a healthy, 
well-appearing adolescent may be sug-
gestive of flexor pollicis longus tendinitis 
or “texter’s thumb.” Physical exam will 
reveal tenderness along the medial aspect 
at the base of the first phalanx, long 
extensor, and abductor pollicis tendons. 
Treatment is supportive, and patients 
may benefit from a thumb spica splint 
for comfort and to prevent them from 
further irritating the tendon. 

Avid pediatric skiers presenting with 
thumb pain after chronic or acute valgus 
directed force to the thumb (holding 

Figure 4. Radiographic Findings in Panner’s Disease

Translucency in humeral capitellum (A), nondisplaced fragments (B), loose bodies and sclerotic change (C).

Reprinted with permission: Matsuura T, Kashiwaguchi S, Iwase T, et al. Conservative treatment for osteochondrosis of the humeral capitellum. Am J Sports 
Med 2008;36:868-872.
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skiing poles while skiing) may have 
ulnar collateral ligament of the thumb 
metacarpophalangeal (MCP) joint 
partial or complete rupture, or “game-
keeper’s thumb.” Physical exam may 
demonstrate valgus laxity of the thumb 
MCP joint as compared to the unaf-
fected hand. Plain imaging is useful 
for detecting avulsions at the base of 
the thumb MCP joint.61 Emergency 
management with or without fracture 
is the same and includes conservative 
treatment with NSAIDs, icing, splinting 
in a thumb spica splint for MCP immo-
bilization, and orthopedic follow-up. 
Surgery may be indicated for severe lax-
ity. Prognosis is favorable for both surgi-
cal and conservative management.61

Conclusion
Emergency physicians frequently are 

challenged to determine the etiology of 
a variety of musculoskeletal processes 
in children, including overuse injuries.  
The intensity of sports competitions and 
the need to return the child to play as 
quickly as possible both contribute to 
the need for acute care providers to be 
proficient in the recognition and man-
agement of children with overuse inju-
ries. The emergency physician frequently 
encounters less emergent and chronic 
health issues. In this same light, appro-
priate follow-up with a sports specialist 
or physical therapist may be delayed, 
and it is crucial to be a patient advocate 
and help coordinate a feasible follow-up 
plan. Although the differential diagnosis 
for emergent pediatric musculoskeletal 
complaints is broad, red flags must be 

identified and overuse injuries must be 
considered. The emergency physician 
should focus on important historical 
and clinical clues to help prevent further 
morbidity and long-lasting musculo-
skeletal issues in this young vulnerable 
population. Challenges to proper diag-
nosis include a lack of insight into the 
activities that led to injury, difficulty in 

obtaining a “textbook” history in chil-
dren/their families, lack of familiarity 
with specific examination techniques, 
and difficulty in interpreting sometimes-
subtle radiological findings.63 Most 
overuse injuries will require conservative 
treatment and generally will improve 
with cessation of the inciting activ-
ity. However, without recognition and 

Figure 5. Osteochondritis Dissecans

AP radiographs obtained with the elbow in 45° of flexion demonstrating localized subchondral bone flattening without 
fragments (arrows) (A) and nondisplaced bone fragments (arrowheads) (B). C, AP radiograph demonstrating a displaced 
fragment (arrow). D, AP radiograph demonstrating a loose fragment (arrowheads) and a bone defect (arrow).

Reprinted, with permission, from Radiology 2000;216:207-212. © RSNA.

Figure 6. Gymnast Wrist

Frontal radiograph demonstrates mild physeal widening (arrow) of the distal 
radius with metaphyseal irregularity in a 12-year-old female gymnast

Reprinted, with permission, from RadioGraphics 2016;36:1672-1687. © RSNA.
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identification of the stressor, continued 
use can lead to further injury and even 
growth disruptions.64 The article pre-
sented describes common upper extrem-
ity overuse injuries in the pediatric 
population. 
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CME/CE Questions

1. Musculoskeletal pain accounts for 
what percentage of pediatric emer-
gency department visits?
a. 10%
b. 20%
c. 30%
d. 40%
e. 50%

2. Which of the following is considered 
an extrinsic risk factor for the devel-
opment of overuse injuries? 
a. Level of conditioning
b. Adolescent growth spurt 
c. Cartilage susceptibility to repeti-

tive stress
d. Training regimen
e. Anatomic characteristics 

3. Which is the most common site of 
overuse injury on a pediatric bone? 
a. Epiphysis 
b. Metaphysis 
c. Apophysis
d. Physis 
e. Joint 

4. Findings suggestive of little league 
shoulder on X-ray imaging can 
include which of the following?
a. Bone fragments
b. Avulsion of the humeral physis 
c. Fracture of the humerus 
d. Widening of the humeral physis
e. Anteriorly displaced humeral head

5. A positive “apprehension test” is sug-
gestive of what disorder? 
a. Little league shoulder
b. Multidirectional instability
c. Little league elbow 
d. Rotator cuff tendinitis 
e. Swimmer’s shoulder 

6. Which of the following exam maneu-
vers can determine injury or irritation 
to the subscapularis? 
a. Empty can test
b. Resistance against external  

rotation
c. Lift-off test 
d. Apprehension test 
e. Snapping extension test 

7. Which disease process might be 
suspected in an adolescent baseball 
pitcher who presents with pain over 
the medial epicondyle?
a. Panner’s disease 
b. Little league elbow
c. Osteochondritis dissecans 
d. Olecranon apohysitis 
e. Multidirectional instability 

8. Which of the following best describes 
a patient with Panner’s disease? 
a. Pre-teen male baseball player with 

medial elbow pain and poor prog-
nosis for continued elbow pain 

b. Teen sedentary female with lateral 
elbow pain and good prognosis 

c. Pre-teen male with no history of 
sport participation with lateral 
elbow pain and a good prognosis

d. Teen female overhead athlete with 
medial elbow pain and good prog-
nosis for recovery 

9. A teenage patient presenting with 
sub-acute bilateral or unilateral vague 
wrist pain with tenderness over the 
distal dorsal radius may have which of 
the following?
a. Little league wrist
b. Gymnast wrist 
c. Climber’s wrist
d. Tenosynovitis 
e. Panner’s disease 

10. Most pediatric patients with upper 
extremity overuse injuries: 
a. are treated conservatively with 

immobilization, rest, ice, NSAIDs, 
and gradual return to activity.

b. must return to sport soon to pre-
vent contractures.

c. are treated surgically. 
d. have poor functional outcomes. 
e. have significant growth  

derangements.
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