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DIAGNOSTIC CHALLENGE

Answer

Jacquelyn Dirks, MD;* Anthony Herd, MD*†

The correct answer is “b” (a chest x-ray).

An anterior–posterior chest x-ray revealed a 4-cm round
opacity in the right upper lobe, along with lower lobe at-
electasis and a pleural effusion (Fig. 1). The patient’s white
blood count was slightly elevated at 13.5 × 109/L, but the
rest of the complete blood count (CBC), electrolytes and
renal function indices were normal. An erythrocyte sedi-
mentation rate (ESR) was not ordered.

A CT-scan of the chest was subsequently performed
(Fig. 2) and revealed features consistent with an abscess in
the right upper lobe, which extended from the pleural cav-
ity into the chest wall, and the presence of a collection of
pleural fluid.

An ultrasound-guided aspiration of the lesion yielded
pus, which grew Staphylococcus aureus that was sensitive
to methicillin. Sputum staining for acid fast bacilli and
serum HIV antibody tests were negative.

Antibiotic therapy with intravenous cloxacillin was com-

menced and the patient underwent an open thoracotomy
for drainage of the abscess and lung debridement. He was
discharged from hospital 8 days later and made a full re-
covery.

Discussion

This patient presented with pain and reduced mobility in his
right shoulder, associated with chills and sweats. The initial
diagnosis was shoulder strain because of the temporal rela-
tion to his lifting heavy boxes. However, when his symp-
toms did not resolve, further investigation was undertaken.

A CBC might be considered as part of the work-up for
an infectious etiology because of the history of chills and
sweats, but this would not help to localize the focus. While
the patient’s ESR might be elevated, like a CBC, it is non-
specific. The patient had pectoral swelling, but no ery-
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Fig. 1. Anterior–posterior (left) and lateral chest x-ray (right)
demonstrating a round opacification in the right upper lobe.

Fig. 2. CT-scan of the chest demonstrating a radiopaque 
lesion in the right upper lobe.



thema or induration of the skin and there were abnormal
findings on auscultation of the chest. Under these circum-
stances, a chest x-ray is indicated. If the shoulder is not ad-
equately included on the anterior–posterior view, specific
shoulder x-rays may also be indicated. A CT-scan was nec-
essary to clarify the abnormalities on the plain films. It is
highly unlikely that magnetic resonance imaging of the
shoulder would be deemed appropriate prior to preliminary
diagnostic imaging.

Symptoms and signs of empyema vary depending on the
severity of the infection, the amount of fluid that accumu-
lates within the pleural space and the infectious agent.1 The
typical presentation is that of fever, chills, productive cough,
dyspnea and chest pain. Physical findings can include fever,
dullness to percussion of the chest, crackles on auscultation
from an associated pneumonia and, rarely, a pleural friction
rub. Usually, thoracic empyema develops as complication of
pneumonia with a parapneumonic effusion.2

Abscess formation occurs when the condition is chronic.
Occasionally, the abscess can erode through the chest wall
and present as a spontaneously draining abscess. This con-
dition is referred to as empyema necessitatis and it would
have developed in our patient if the diagnosis and treat-
ment had been further delayed.

Our patient had no respiratory symptoms on history, but
did have respiratory findings on physical examination. Pre-
sumably, his shoulder pain and ulnar parasthesias were the
result of irritation of the medial cord of the brachial plexus,
which is in close proximity to the clavicle and first rib.

The radiologic findings in this case are typical of a thoracic
empyema with pleural effusion and consolidation or both),
and spherical opacification when an abscess is present.3

A presumptive diagnosis of a thoracic empyema is con-
firmed by aspiration of frank pus during thoracentesis. 

Ultrasonography can provide guidance for thoracentesis,
pleural catheter placement or aspiration of associated pul-
monary abscesses.

In addition to parenteral antibiotics, treatment options
for a thoracic empyema include percutaneous pleural
drainage, tube thoracostomy drainage, intrapleural fibrinol-
ysis and surgical drainage, either with video assisted thora-
costomy or open thoracotomy.1

The clues to a non-musculoskeletal etiology of shoulder
pain in this case were the history of chills and sweats, the
chest wall swelling and the crackles on auscultation. These
findings could have easily been missed if the emergency
physician restricted the exam to the shoulder. This case
serves as a reminder not to be anchored to the diagnosis of
soft tissue injury when evaluating patients with extremity
and joint symptoms, unless there is clear history or obvi-
ous signs of trauma.

For the Challenge, see page 296.
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