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Pulmonary interstitial emphysema in an adult with
metastatic choriocarcinoma

Garrett Colby, MD, and Christian Cox, MD

Although typically seen in neonates, barotrauma is a well-established complication of mechanical venti-
lation in other populations as well, particularly associated with the use of high peak pressures and con-
tinuous positive airway pressure. Complications range from subpleural bleb development to life-
threatening pneumothorax. We report a case of barotrauma in an adult that initially presented as pul-
monary interstitial emphysema; it was seen surrounding choriocarcinoma metastases during computed
tomography evaluation for worsening respiratory distress.

Introduction

Pulmonary interstitial emphysema (PIE) is a rare presen-
tation of barotrauma in adults. As with all barotrauma,
mechanical ventilation leads to hyperinflation of the lungs,
resulting in alveolar rupture. Most commonly, the air dis-
sects centrally into the mediastinum and subsequently the
subcutaneous tissue, where it can often be diagnosed by
conventional radiography. In addition, pneumomediasti-
num can extend into the pleural space or retroperitoneum,
leading to pneumothorax or pneumoretroperitoneum, re-
spectively. PIE can also occur if air collects along the peri-
vascular spaces. Most commonly seen in neonates who de-
velop respiratory distress syndrome (RDS), PIE is seen in-
frequently in adult patients. We report a case of PIE diag-
nosed in an adult patient who was undergoing computed
tomography (CT) evaluation for worsening respiratory dis-
tress. The findings of PIE were made obvious only by the
presence of numerous pulmonary metastases from the pa-
tient’s underlying testicular choriocarcinoma.
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Case report

A 38-year-old male with metastatic choriocarcinoma was
referred to our department from the intensive care unit for
evaluation of worsening respiratory distress with noncon-
trast computed tomography (C'T) of the chest. The patient
was mechanically ventilated for worsening acute respiratory
distress syndrome (ARDS), and a chest tube had recently
been placed for pleural effusion. Self-removal of the chest
tube had resulted in a small pneumothorax and subcutane-
ous emphysema, which had been discovered the day before
the CT examination. However, the precise etiology of the
ARDS was unknown. Possibilities included increasing pul-
monary metastatic disease, pulmonary embolism, bleomy-
cin toxicity, pneumonia, and/or worsening pneumothorax.

Using a General Electric Lightspeed Pro 16-slice CT
scanner, helical imaging was performed without the use of
contrast. Reformations were done in both the transverse
and coronal planes at 5-mm intervals. The CT examination
again demonstrated numerous metastatic pulmonary nod-
ules as well as the airspace and interstitial opacities con-
cerning for infection (Fig. 1). However, these findings had
not significantly changed since a C'T pulmonary angiogram
obtained nine days before (Fig. 2). As compared to the re-
cent chest radiographs, the small pneumothorax and subcu-
taneous emphysema were also without change. However,
there had been interval development of concentric lucen-
cies surrounding many of the metastatic nodules. In addi-
tion, there were very subtle areas of perivascular lucencies
(Tig. 1).

As the pneumothorax was attributable to the recent, un-
expected removal of the chest tube, before this CT exami-
nation there had been no suspicion—either clinically or
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Figure 1. 38-year-old male with metastatic choriocarcinoma.

A. Coned-down transverse CT image of the lung demon-
strates lucent halos surrounding numerous nodules, pre-
dominantly seen in the right lower lobe, indicating pulmo-
nary interstitial emphysema. B. A perivascular lucency can
also be seen adjacent to a right lower lobe bronchus, also
indicating the presence of interstitial gas.

radiographically—for barotrauma. These findings of pul-
monary interstitial emphysema were conveyed to the pa-
tient’s providers. However, due to continuing respiratory
distress, the ventilator settings could not be adjusted. The
patient went on to develop massive barotrauma. A C'T ex-
amination performed one week later demonstrated severe
subcutaneous emphysema, pneumomediastinum, and
pneumoperitoneum (Fig. 3). A pneumothorax persisted
despite the presence of three chest tubes.
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Discussion

Barotrauma secondary to mechanical ventilation is
caused by development of a pressure gradient between the
alveoli and the pulmonary interstitium, eventually leading
to alveolar rupture with dissection of air into the broncho-
vascular bundles and interlobular septa (1). Influencing
factors include the time course of mechanical ventilation as
well as peak airway pressures greater than 30 cm of water
(2). In addition, the condition of the lung parenchyma plays
an important role. The severity of ARDS and the presence
of underlying chronic lung disease can weaken the inter-
stitium, increasing the likelihood of rupture (1).

Figure 2. 38-year-old male with metastatic choriocarcinoma.
Transverse CT image from a CT pulmonary angiogram ob-
tained 9 days prior. Again demonstrated are the numerous
pulmonary nodules of metastatic choriocarcinoma. How-
ever, the lucent halos are absent. Also seen is the large
right pleural effusion for which a chest tube was placed,
leading to the initial, trace pneumothorax.

Once in the interstitium, the air follows a low-pressure
gradient centrally into the mediastinum—a process known
as the Macklin effect (2). From the mediastinum, the air can
continue to dissect into areas of relative low pressure to
include the subcutaneous tissues, the pleural space, or even
the retroperitoneum (1). If large enough, pneumomediasti-
num and/or pneumothorax are potentially life-threatening.
Therefore, as it 1s the initial sign of barotraumas (3), the
early detection of PIE can prevent the development of ad-
ditional, possibly fatal, complications. Additionally, PIE—
even in the absence of additional barotrauma—can disrupt
pulmonary perfusion and ventilation (4) as well as predis-
pose the patient to secondary infection (3).

Although PIE is the first manifestation of barotrauma, it
is rarely diagnosed radiologically. That is due, in part, to its
transient nature. Interstitial air quickly passes to the medi-
astinum or is reabsorbed (3). Moreover, imaging findings by
conventional radiography are subtle and difficult to detect.
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Figure 3. 38-year-old male with metastatic choriocarcinoma.
A. Transverse CT images of the chest and mediastinum
obtained seven days later demonstrate interval develop-
ment of severe pneumomediastinum and massive subcuta-
neous emphysema. B. The subcutaneous emphysema has
dissected inferior into the inguinal canals and scrotum.
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The presence of underlying lung disease and subcutane-
ous emphysema adds to the difficulty (1). When present,
conventional radiographic findings include parenchymal
and subpleural cysts, perivascular halos, intraseptal air, and
linear lucencies extending to the mediastinum (2). CT find-
ings are more readily identifiable and include air tracking
along the bronchovascular sheaths (5), parenchymal stip-
pling, and cysts (3).

In this case, the otherwise subtle findings of PIE were
highlighted by the presence of metastatic nodules centered
within the pulmonary interstitium. Rather than being ab-
sorbed rapidly or dissecting promptly to the mediastinum,
the air instead collected around the nodules, resulting in a
characteristic lucent halo. This allowed the diagnosis of
PIE as an early manifestation of barotrauma. Although the
development of severe pneumomediastinum and pneu-
mothorax could not be prevented in this patient, this case
emphasizes the need for the radiologist to remain vigilant in
the detection of PIE in mechanically ventilated patients so
as to avoid progression to potentially life-threatening
complications.
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