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Loculated pneumothorax with a deep sulcus sign
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As1 -year-old man with amyotrophic lateral sclero-
sis, s/p tracheostomy, and ventilator dependence was
admitted for evaluation of respiratory distress, fever,
and increased secretions. Broad spectrum antibiotics
were started due to bilateral infilirates on his admis-
sion chest x-ray. One day after admission the patient
developed severe left shoulder pain and tachycardia.
Chest x-ray showed a pneumothorax with a positive
deep sulcus sign in the left hemithorax (Figure 1). A 16
French surgical chest tube was placed with the com-
plication of a persistent air-leak (Figure 2). Eventually,
the pneumothorax recurred despite presence of the
surgical chest tube, and a second pigtail chest tube
was inserted by the Interventional Radiology service
(Figure 3).

DiscussioN

Loculated pneumothorax is defined as air trapped
inside an air pocket between the pleural layers.' This
air does not move and remains localized, unlike the
typical pneumothorax in which the air moves to the
anterosuperior region of the lung. Loculated pneu-
mothorax is associated with severe inflammatory
processes, including the acute respiratory distress
syndrome (ARDS). In ARDS the inflammation reac-
tion forms adhesions dividing the ple ural cavity in
multiple pockets into which air can leak from inflam-
mation mediated lung injury.?

Clinical presentation of loculated pneumotho-
rax can be vague and difficult to suspect, given that
patients are usually critically ill and the only posi-
tive clinical signs are hypoxemia and tachycardia.
Additionally, loculated pneumothoraces do not pres-
ent with the typical findings on chest x-rays with a well
demarcated visceral pleural edge with homogeneous
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Figure 1. AP chest x-ray showing left loculated
pneumothorax (*) with positive deep sulcus sign. Note
the concave left costophrenic angle.

distribution along the thoracic cavity depending on
the pneumothorax extent. Clinicians should look for
air in the pleural cavity which usually looks like an
abnormal lucency with enhancement of surrounding
organs.

As seen in our patient in Figure 1, a deep sulcus
sign is characterized by a lucency seen at the cost-
ophrenic border with deepening of the angle; this is
a common indirect finding on supine chest x-ray for
pneumothorax.® However, chest x-rays are unreliable
in detecting small air collections as they underesti-
mate the amount of air in the pleural cavity. If there is
any suspicion about the diagnosis, chest computed
tomography (CT) is the gold standard to identify
pneumothorax. Ultrasound has also shown high sen-
sitivity and specificity when compared to chest CT as
it can identify small collections of air and determine
their extension by tracking the sliding lung sign, which
is a visible sliding of the parietal pleura over the vis-
ceral pleura.*
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Pneumothorax management is usually with chest
tube placement ipsilateral to the location of the air.
However, a loculated pneumothorax requires direct
drainage using imaging guidance to locate the
pocket. Imaging techniques used to guide pneumo-
thorax drainage include fluoroscopy, chest CT, and
chest sonogram. Chest CT and ultrasonography
are preferred modalities as described previously.
Fluoroscopy was used in the past but has been dis-
continued due to the availability of newer and more
effective techniques.*
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Figure 2. AP chest x-ray showing interval resolution
of loculated pneumothorax after a 16 French
thoracostomy tube placement (arrow). Note the
convexity of left costophrenic angle.

Figure 3. Panel A shows an AP chest x-ray showing interval recurrence of left pneumothorax (*) despite 16 French
thoracostomy tube (red arrow). Panel B shows interval placement of 8 French pigtail thoracostomy tube (yellow
arrow).
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