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Emergency Department’s

Case of the Month

Questions and Answers

1.What is the most likely 
diagnosis?
Every assessment of an injured forearm
should follow a systematic assessment of
bony, vascular, tendinous, and nervous
structures of the entire limb (Table 1), even
when the diagnosis seems obvious. In this
case, the injury appears to be in the region of
the radial head or neck. 

2.Does he need an x-ray? 
Patients with injured elbows, but who are
able to extend the elbow fully (as compared
with the other side), can generally be man-
aged without an x-ray, as fractures are
exceedingly uncommon in this group (sensi-
tivity 96.8%).1 In Ben’s case, inability to
extend fully did indicate the need for x-rays.
These x-rays do not show any obvious frac-
ture, but the lateral view shows evidence of
both anterior and posterior “fat pads,” or
“sail” signs (Figure 1). 

3.What is a “fat pad” sign?

The “fat pad” sign, or “sail sign,”2 is evi-
dence of an effusion in the elbow joint and
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Ben’s Case
Ben, a 21-year-old male presents to the ED with
acute left forearm pain. He states that he was doing
sprints at the gym, and, while “back-peddling,” he
tripped and fell onto an outstretched arm. He is
guarding and supporting his left forearm.

He has normal sensation to distributions of the 
radial, ulnar, and median nerves.

Capillary refill at the left fingertips is appropriate and
identical to the unaffected arm. Passive wrist 
movements in all planes are within normal limits
and do not cause pain. Examination of the
scaphoid is normal.

Range of motion is decreased in elbow flexion and
extension, as well as in supination and pronation.
He is tender over the lateral side of his elbow, just
distal to the lateral epicondyle.

Read on for more on Ben.

Figure 1: Lateral elbow x-ray showing anterior and posterior sail signs
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can be very useful when looking for subtle
evidence of elbow fracture. 

The distal humerus has both a posterior
and an anterior fat pad (the latter is formed
by a summation of the radial and coronoid
fat pads). The posterior one, which lies in the
olecranon fossa, is not normally visible on
x-ray of the elbow flexed to 90°. The anteri-
or fat pad forms a faint line of increased
lucency anterior to the distal humerus in the
normal film. In circumstances that lead to
distention of the joint capsule (like bleeding
into the joint from an acute fracture), the fat
pads are pushed away from, and superior to,

the bone, which makes them visible radio-
logically (in the case of the posterior pad)
and elevated in the shape of a sail (in the
case of the anterior pad). In adults, fat pad
signs in the setting of trauma are most com-
monly due to radial head or neck fractures. 

In Children, supracondylar fractures are
the most common occult fractures to cause
positive fat pad signs; in these cases, 

Case of the Month

Table 1

Assessment of Forearm Injuries

Inspection
Prior to palpating or requesting movement, be
sure to fully inspect the limb for signs of 
displacement, dislocation, or swelling. It can
be very easy to focus on the area of pain and
miss other potential injuries.

Palpation
Palpate all aspects of joints above and below
the affected area. In the case of forearm pain,
this includes the epicondyles, capitellum, 
olecranon, the full length of the radius 
(including the radial head) and ulna, and all
carpal bones. Remember to pay special 
attention to examining the scaphoid (palpating
the “anatomical snuffbox” and scaphoid
tubercle) and assessing for pain on axial 
loading of the thumb. 

Assessment of Sensation
Check for full sensation (including two point 
discrimination) along areas of radial, ulnar, and
median innervation.

Assessment of Circulation
Check pulses and capillary refill as compared
with the unaffected arm.

Assessment of Range of Motion
• Elbow flexion, extension, pronation, and 

supination 
• Wrist flexion and extension and ulnar and 

radial deviation
• Flexion extension of all fingers and the thumb

Figure 2: Humeral lateral view showing both anterior and 
radiocapitelllar lines

Figure 3: AP showing normal radiocapitellar lines
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assessment of the anterior humeral and
radiocapitellar lines may be of assistance
(these are normal in Figures 2 and 3).3

It is important to remember that not all
joint effusions are traumatic, so it is impor-
tant to be aware of the clinical picture that
led to the visit and x-ray before making a
diagnosis of occult fracture. A septic elbow
joint is an acute emergency, and it is a diag-
nosis that should not be missed!

4.How should we treat this?

Orthopaedic referral is indicated for radial
head fractures with displacement of over 
3 mm or fractures with greater than 30%
radial head involvement.

Undisplaced fractures should be treated
with analgesics and a sling, as needed, for a
few days followed by early mobilization.
Early follow-up (within a week) will ensure

that the patient is avoiding prolonged immo-
bilization. Bone healing should occur in six
to eight weeks. A systematic review of
mobilization vs. immobilization found that
early mobilization was associated with earli-
er return to work, decreased pain, decreased
stiffness, and maintained range of motion.4
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Back to Ben
The x-ray findings in the setting of trauma and pain
over the radial head led to a diagnosis of occult
radial head fracture. Ben was given a sling for 
comfort, prescribed ibuprofen for pain 
management, and advised to mobilize as soon as
tolerated. At his six-week checkup by his family
doctor, he is pain-free and back to normal function,
although it takes several months for the extension of
the affected elbow to approach the range of the
other one.

Publication Mail Agreement No.: 40063348
Return undeliverable Canadian addresses to:
STA Communications Inc.
6500 Trans-Canada Highway, Suite 310
Pointe-Claire, QC, H9R 0A5

Dx

Mr. Michael Steeves is a Med II Student at Dalhousie
University in Halifax, Nova Scotia. 

Dr. Sam G. Campbell is a Professor of Emergency Medicine
at Dalhousie University in Halifax, Nova Scotia.

Table 2

Lines that Can Be Used to Detect
Supracondylar Fracture or Proximal
Radial Displacement

Anterior Humeral Line
The anterior humeral line, drawn along the
anterior aspect of the humeral shaft, passes
through the middle one-third of the capitellum
in a normal lateral elbow x-ray with the elbow
flexed to 90 degrees (Figure 2). In a 
supracondylar fracture the anterior humeral
line passes anterior to the middle third of the
capitellum (or even entirely anterior).

Radiocapitellar Line
The radiocapitellar line, drawn along the 
centre of the proximal radial shaft toward the
elbow joint, passes through the capitellum in
normal AP and lateral x-rays (Figures 2 and 3).
If it does not, dislocation of the radial head 
or displacement of the capitellum should be
suspected.


