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Pediatric Elbow Assessment:
An Urgent Care Approach

Urgent message: While pediatric elbow injuries can be a simple fix in an urgent care
setting, understanding mechanism of injury and recognizing cases where referral is warranted

help ensure positive outcomes.
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mately 12% of the 10 million annual visits to urgent

care centers and emergency departments in the United
States. History, physical exam, and proper imaging remain
the mainstay of diagnosis and treatment of many ortho-
pedic-related chief complaints. The purpose of this article
is to provide a simple and concise approach to evaluation
of common pediatric elbow pathology in the setting of
a recent elbow injury.

Pediatric musculoskeletal injuries comprise approxi-

Radial Head Subluxation
Case Presentation
An 18-month-old boy is brought in by his mother with
a chief complaint that he is moving his right arm less
than usual and holding the arm very still and close to
his body. This began after the patient was picked up by
his sister. The child has had increased fussiness with pas-
sive movement of his right arm for the past few hours.
Birth was full term with an uncomplicated pregnancy
and delivery. Mother denies any previous injury or sur-
gery to his right upper extremity. In the past, the
patient’s mother has seen the older sister pick the
patient up by the wrists while playing with him. Vital
signs include the following:

HR 100

RR 22

T 36.8°C

BP  90/70 mmHg

On physical exam, the child appears uncomfortable
and fussy. Heart, lung, and abdominal exam are unre-
markable. Radial pulse is strong with a capillary refill less
than 2 seconds. Skin is intact with no obvious deformity.
Musculoskeletal exam is positive for decreased move-
ment of the right upper extremity compared with the
left upper extremity. Right arm is kept flexed at the
elbow and held close to the body. Patient exhibits

increased crying with passive flexion and extension of

the right elbow joint.
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Figure 1. Normal lateral view elbow.

Hyperpronation

In this method, the examiner supports the child’s arm at the
elbow and places moderate pressure on the radial head with
one finger. The examiner grips the child’s distal forearm with
the other hand and hyperpronates the forearm. A click may
be felt by the finger over the radial head when the subluxation
is reduced.

Differential diagnosis includes radial head subluxa-
tion, forearm fracture, and supracondylar fracture. Man-
ual reduction for suspected radial head subluxation was
attempted with the hyperpronation method (Figure 2)
followed by the supination and flexion method (Figure
3). Within minutes following the intervention, the
patient was able to actively move the upper extremity.!

12 JUCM The Journal of Urgent Care Medicine | March 2017

Figure 3. Supination/flexion method.

Flexion

In the supination/flexion technique, the examiner supports
the child’s arm at the elbow and exerts moderate pressure on
the radial head with the thumb or one finger. With the other
hand, the examiner holds the child’s distal forearm, and then
pulls with gentle traction. While maintaining traction, the
examiner fully supinates the child’s forearm and then fully
flexes the elbow in one smooth motion. A click may be felt by
the finger over the radial head or a pop may be heard by the
examiner, when the subluxation is reduced.

Radial head subluxation is the most common cause
of arm disuse in children and is a unique elbow injury
in children <S5 years of age. With sudden traction on the
distal radius, a portion of the annular ligament slips over
the head of the radius and slides into the radio-humeral
joint where it becomes trapped.?

History

This often occurs as the caregiver grabs the arm to prevent
the child from falling or pulling away, or when a child is
swung by the forearms during play. Radial head sublux-
ations also occur during sleep if the forearm is rolled over.
The child will hold the arm close to the body with the
elbow either fully extended or flexed and pronated. There
is tenderness over the anterolateral aspect of the radial
head and pain with supination of the forearm.?

Making the Diagnosis

The diagnosis is made clinically with history and phys-
ical exam. Imaging should only be obtained to exclude
a fracture or dislocation when history indicates an injury
other than a minor pull or twist, or exam demonstrates
focal tenderness or edema. On plain films, the radial
head should point toward the capitellum in all views.!
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Figure 4. Lateral view of a nondisplaced type I supra-
condylar fracture.

A Monteggia fracture is a dislocated proximal radial-
ulnar joint associated with a forearm fracture.

Management

Two techniques utilized for reduction include supina-
tion/flexion and hyperpronation methods. Following
successful reduction, there is immediate pain relief.
Reduction is confirmed when the child moves the
affected arm, which typically occurs within minutes.
After successful reduction, no additional treatment,
immobilization, or activity restriction is necessary.

Supracondylar Fractures

History

Supracondylar fractures account for 60% of pediatric
elbow fractures and are usually caused by a fall on an
outstretched hand. Careful examination is needed
because there is significant potential for neurovascular
compromise.! Elbow effusions, decreased motion, and
pain are common.

Making the Diagnosis

Examination should include evaluation for median,
radial, or ulnar nerve injury. The median nerve is the
most commonly injured nerve in supracondylar frac-
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Figure 5. Lateral view of a type Il supracondylar frac-
ture with minimal displacement.

tures. Median nerve injury will result in a weak “OK” sign
or lack of distal interphalangeal flexion when making an
“OK” sign.? Injury to the radial nerve results in weakness
of wrist extension, hand supination, and thumb exten-
sion (“thumbs up” sign). In addition, altered sensation
is found in the dorsal web space between the thumb and
index finger. Ulnar nerve injury causes weakness of wrist
flexion and adduction, finger spread, and flexion of the
distal phalanx of the fifth digit. This can be tested by ask-
ing the patient to firmly hold a piece of paper between
the third and fourth digits.?

An indirect indicator of hemorrhage or effusion is dis-
placement of the posterior fat pad, known as a “sail”
sign, and indicates an occult fracture.* On a normal
elbow x-ray, the anterior humeral line runs through the
anterior cortex of the humerus and intersects the capitel-
lum in its middle third. There are three types of supra-
condylar fractures:®

= Type I-Nondisplaced. Has an anterior humeral line

that intersects the capitellum, an intact olecranon
fossa, no medial or lateral displacement, no medial
column collapse, and a normal Baumann angle.

m Type II - Extends but does not completely transect

with some cortical contact. Anterior humeral line
does not intersect the capitellum.
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Figure 6. Lateral view of a type Ill supracondylar frac-
ture illustrating circumferential break in the cortex
with displacement of fracture fragments.

r 4 /'

u Type III - Has a circumferential break in the cortex
with displacement of fracture fragments.

Management

Disposition depends on whether the fracture is stable or
unstable. Stable closed fractures can be discharged home
in a posterior arm splint with orthopedic follow-up
within one week. Patients with open fractures need to
be transferred to a facility with pediatric orthopedics on
staff who can immediately reduce these fractures: a lack
of immediate intervention can lead to permanent nerve
damage and/or malunion.®

Salter-Harris Fractures
Salter-Harris fractures are physeal fractures that are clas-
sified as type [, 11, III, IV, or V. A common way to remem-
ber the fracture line and its relationship to the growth
plate is:

m S — Straight across (type I)
A - Above (type II)
L - beLow (type III)
T - Through (type IV)
ER - ERasure of growth plate (type V)

These fractures are best seen on AP and lateral views on
the bones. Type I fractures are difficult to see on a plain
x-ray, but bony tenderness on palpation aids in diagnosis.
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Figure 7. Lateral view of an olecranon fracture and
joint effusion.

L

Nondisplaced type I and II fractures of the elbow can be
immobilized with a short-arm splint and placed in a sling
for 3 weeks.! Volar splinting is preferred for type I, and
sugar tong splinting is generally used for type II fractures.
For displaced type I and II fractures, the extremity should
be splinted and placed in a sling with urgent orthopedic
consult for fracture reduction within the first 7 days. If
type III, IV, and V fractures are identified in the urgent
care setting, pediatric orthopedic evaluation is needed for
reduction and possible internal fixation.”

A buckle fracture occurs at the distal metaphysis,
where the bone is most porous, usually in younger chil-
dren. This injury is caused by buckling of the cortex due
to compression failure. Torus fractures are stable, and
treatment is aimed at pain relief, comfort, and protec-
tion of the bone from any further injury using a short-
arm cast or a splint.® Children with splints may remove
them at home after 3 weeks without orthopedic follow-
up, but the patient should follow up with the primary
care provider in 10-14 days. Orthopedic evaluation
should occur for children with torus fractures and bow-
ing of the arm, diminished range of motion, and con-
tinued pain. However, most children with buckle
fractures do not require orthopedic follow-up.”

Olecranon Fractures
Olecranon fractures may occur when the child falls
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directly onto a flexed or extended elbow, or with a fall
on outstretched hand with valgus stress on the forearm.
The child usually presents with pain, tenderness, and/or
edema to the olecranon region. Associated fractures are
commonly greenstick or metaphyseal stress fractures.
Challenges to identifying olecranon fractures include
the inability to visualize the fracture on an AP view, the
fact that the ossification center is an epiphysis and may
normally appear separated or irregular, and multiple
ossification centers on the lateral view may be misinter-
preted as fractures. Contralateral elbow plain films may
be obtained for comparison. Greenstick or stress frac-
tures with minimal to no displacement may be treated
with a cast, with about 20° of elbow flexion; this reduces
the distracting pull of the triceps muscle and allows
proper healing. Follow-up consists of weekly x-rays for
2-3 weeks. Fractures with a step off >2 mm, displace-
ment, or comminution with associated radial head or
neck fractures require surgical intervention.!

Coronoid Fractures

Coronoid fractures occur from a fall on an outstretched
hand or direct fall on the elbow. Symptoms consist of
pain, tenderness, and decreased range of motion. Type
I involves the tip of the coronoid process; type II
involves <50% of the coronoid; and type III involves
>50% of the coronoid.# A “B” subset of each type indi-
cates dislocation of the fragment. For nondisplaced frac-
tures, patients can be placed in a long-arm posterior
splint with the elbow in 90° of flexion and the forearm
in supination. Patient should have an orthopedic eval-
uation in 2 weeks. Displaced coronoid fractures should
be transferred for emergent orthopedic evaluation for
fragment fixation.

Septic Arthritis

History

Joint infection can be bacterial, fungal, or viral in etiology,
but bacterial infection is the most common. Bacterial
arthritis usually occurs in a single joint, most often of the
lower extremity. Infections of the knee, hip, and ankle
consistently account for at least 80% of cases, with the
hip and knee affected most commonly.® Bacterial arthritis
presents classically with acute onset of fever and joint
pain, swelling, limited range of motion, and possibly skin
lesions. The extremity is held in a position of comfort.

Making the Diagnosis

Important questions to ask the patient and parents con-
cern immunization status, recent penetrating joint

WWWw.jucm.com

PEDIATRIC ELBOW ASSESSMENT

trauma or injury, previous history of bacterial arthritis,
recent surgery, recent illness, and insect bites.'® Obtain-
ing a proper history will aid evaluation for traumatic
joint effusion, ligamentous injuries, juvenile idiopathic
arthritis, gout, Lyme disease, and avascular necrosis.

Management

When suspecting a septic joint, initial imaging consists
of x-rays to rule out osteomyelitis, fractures, or inflam-
matory arthritis. An ultrasound can be obtained to
examine for effusion. Important lab work to order
includes complete blood count, blood cultures, and syn-
ovial fluid analysis (ie, WBC count and differential, gram
stain, culture, susceptibility testing) if possible. The
patient should be started on broad-spectrum IV antibi-
otics.? The final disposition of the patient should be
transfer to the closest hospital with pediatric orthopedics
for further evaluation and treatment.

Summary

Obtaining an accurate history from a pediatric patient
can be difficult, possibly due to inability of the patient
to verbalize or properly convey their feelings. Thus, an
important aspect of an urgent care evaluation of a pedi-
atric patient following an injury is a thorough physical
exam and a low threshold for imaging. Commonly
encountered injuries include supracondylar fractures,
radial head subluxation, and Salter-Harris fractures, but
septic arthritis, coronoid fractures, and olecranon frac-
tures should also be considered. If the history or evalu-
ation is suspicious for a complicated elbow injury,
immediate referral or transfer from the urgent care cen-
ter should take place. B
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