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CASE REPORT
A 72-year-old man with a right middle lobe lung
adenocarcinoma underwent lobectomy with
removal of tube thoracostomy 3 days after the thor-
acic surgery. He presented approximately 3 weeks
after surgery with increasing dyspnoea. A chest
X-ray (CXR) revealed a moderately large, loculated
basilar pneumothorax (figure 1A). A small bore
tube thoracostomy was placed with reduction of
the pneumothorax. However, a moderate-sized
pneumothorax with a persistent air leak persisted
for approximately 2 weeks after chest tube placement

requiring ongoing hospitalisation (figure 1B). Pleural
manometry was performed sequentially, first with the
chest tube open to water seal and then with chest
tube clamped demonstrating that the air leak was
pressure-dependent. Based on the manometric find-
ings (figure 2), the chest tube was clamped and the
pneumothorax remained radiographically stable. The
tube thoracostomy was removed and the patient was
discharged home. At 1-year follow-up, his CXR
showed stable pneumothorax (figure 3).

DISCUSSION
Pneumothorax and air leak are common after
partial lung resection.1 Prolonged air leak is asso-
ciated with increased morbidity, hospital stay and
increased health costs.2–4 Pleural manometry
allowed us to remove the chest tube early when an
intermittent air leak was present. While the chest
tube was patent, pleural manometry (figure 2)
showed that the mean pleural pressure decreased
after a cough due to discharge of air out of the
pleural space. Subsequently, the pleural pressure
rose and returned to baseline from air within the
lung. This is a common and often an

Figure 1 Chest X-ray. (A) Right basilar loculated
pneumothorax 2 weeks after the right middle lobe
resection. The patient developed a prolonged air leak. (B)
Persistent loculated pneumothorax after chest tube
placement with suction. The patient developed a
prolonged small degree of air leak.

Figure 2 Pleural manometry tracing in a patient after
post partial lung resection with prolonged air leak (PAL).
A baseline is obtained during quiet breathing with a
chest tube open to water seal. The consecutive three
spikes in pressure tracing represent a rise in pleural
pressure due to cough. After cough, the pleural pressure
immediately afterwards (A) is lower than baseline due to
discharge of air through the open chest tube.
Subsequently, the pleural pressure rises to baseline (B)
until the pressure gradient is ablated. However, if the
chest tube is closed (marked by downward arrow) or in
the absence of a chest tube, the air is not be able to be
drained from the pleural space and, therefore, the
pressure spike during cough is relatively higher and the
pleural pressure post cough remains at baseline and
stable; (C) this is because there is no pressure gradient.
This manometry tracing proved that the air leak is
pressure-dependent and that the chest tube could be
safely removed.
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underappreciated phenomenon. We suspect that the air origi-
nates in alveoli adjacent to the resected lung that are transiently
over-distended by a reduction in pleural pressure. As this air
enters the pleural space, the pressure gradient driving the air
leak lessens and resolves, resulting in transient pressure-
dependent air leak (air leak resolves once the pressure gradient
has abated). This phenomenon has been described in the patho-
physiology of pneumothorax ex vacuo after thoracentesis in
unexpandable lung.5 When the chest tube is clamped, the air
cannot be drained from the pleural space and, other than a tran-
sient pressure spike during the cough, the pleural pressure
remains unchanged and stable. Because the pleural pressure is

unchanged, there is no decrease in pleural pressure to over-
distended lung units to promote further air leak from the lung.
These findings support a pressure-dependent pneumothorax,
which does not result in progressively enlarging pneumothorax
or tension pneumothorax and, therefore, does not need contin-
ued pleural drainage. In contrast, a pressure-independent air
leak results in an enlarging pneumothorax with a continuous
need for pleural drainage. We believe that this case illustrates a
potential and novel use for pleural manometry to differentiate a
pressure-dependent air leak from pressure-independent air leak,
which is essential in determining if a chest tube can be safely
removed. However, future prospective studies are required to
establish the role of pleural manometry in the management of
pneumothorax and air leak after partial lung resection. This
manometric-based approach may allow a confident early
removal of the chest tube and reduce hospital length of stay
after surgery.
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Figure 3 Follow-up chest X-ray (CXR). At approximately 1-year
follow-up repeat CXR showed stable right basilar loculated
pneumothorax.
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