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Computed tomography features of traumatic pulmonary
pseudocysts
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ABSTRACT

Objectives: To discuss the radiological characteristics of traumatic pulmonary pseudocyst (TPP) detected by
thorax computed tomography.

Methods: Retrospective screening was made of 107 patients applied with thorax computed tomography due
to blunt thoracic trauma between 2014 and 2017 at our hospital.

Results: TPP was detected in 6 (5.6%) patients. The patients comprised 5 males and 1 female with a mean age
of 28 years (range, 15-49 years). Blunt thorax trauma was caused by traffic accidents in 4 patients and a fall
from height in 2 patients. Eleven (64.7%) of the lesions were located in the lower lobes. The most common
finding associated with TPP was ground glass opacities, which were present in all of the patients and represented
the parenchymal contusion.

Conclusion: Thorax computed tomography is an effective and reliable method for early and definitive diagnosis

of the rare development of TPP after blunt thoracic trauma.
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ulmonary parenchymal injuries after blunt tho-
P racic trauma vary from simple contusion to lac-
eration. Traumatic pulmonary pseudocyst (TPP) is a
rare complication of blunt chest trauma. It is a type of
cavitary lesion that occurs in the lung parenchyma as
a result of air leakage from the cleft caused by forces
tearing the lung parenchyma. It constitutes 2.6-3% of
parenchymal injuries after blunt thorax trauma [1].
TPP usually develops in children and young people
and is characterized by the absence of a distinct ep-
ithelial wall within the cyst. These lesions are often
asymptomatic and incidentally detected. Although
computed tomography (CT) has an important role in
diagnosis [2], there are very few studies in literature

that have discussed the CT features of pseudocysts and
they are mostly case reports.

The aim of this study was to discuss the radi-
ological characteristics of TPP detected by thorax CT.
in 6 patients.

METHODS

A total of 107 patients applied with thoracic CT
due to blunt thoracic trauma between 2014 and 2017
were screened retrospectively. TPP was detected in 6
(5.6%) patients. The patients comprised 5 males and
1 female with a mean age of 28 years (range, 15-49
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Table 1. Demographic data and CT findings

Patients Gender and  Cause of Number of Lobar Associated Findings
age (years) trauma pseudocysts Distribution
1.GD Male Fall from 6 Right lower lobe Hemothorax
30y height (n=06) Pneumothorax
Subcutaneous emphysema
Rib fractures
Ground glass opacities
2.DY Female Traffic 2 Left lower lobe Rib fractures
43y accident n=2) Ground glass opacities
3.FA Male Traffic 1 Left lower lobe Ground glass opacities
17y accident (n=1)
4. Si Male Fall from 5 Left upper lobe Rib fractures
26y height n=5) Ground glass opacities
5.TT Male Traffic 2 Left lower lobe Ground glass opacities
21y accident n=2)
6. YKO Male Traffic 1 Left upper lobe Pneumothorax
15y accident n=1) Ground glass opacities

Traumatic subarachnoid
hemorrhage

years). CT scans were performed with a 16-slice CT
scanner (Sensation 16, Siemens Medical Systems,
Germany) using 100 ml of intravenous (IV) contrast
material (300 mg/ml Omnipaque, GE Healthcare,
Ireland) at a flow rate of 4 ml/sec. No oral contrast
material was given. The thorax CT scans (tube voltage
= 120 kV, effective mAs = 90, slice thickness 5 mm,
collimation = 2x4 mm, pitch = 1.6) were acquired 40
seconds after the IV contrast injection. The images
were retrospectively reviewed by 2 radiologists, one
with 10 years of experience and the other with 5 years

of experience. There was agreement between them for
each case.

RESULTS

The patients with TPC detected on CT comprised
5 males and 1 female with a mean age of 25.5 £10.1
years (range, 15-43 years). The CT findings of the
patients are summarized in Table 1. Blunt thorax
trauma was caused by traffic accidents in 4 patients

B

Figure 1. A 17-year-old male with blunt thoracic trauma after a traffic accident. Axial CT image showing traumatic pulmonary

pseudocyst with air-fluid level (white arrow).
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Figure 2. A 30-year-old male with blunt thoracic trauma after a fall from height. Axial CT image showing traumatic pulmonary
pseudocyst (white arrow), subcutaneous emphysema (black arrow), pneumothorax (white asterisk) and hemothorax (black asterisk).

and a fallfrom height in 2 patients. All the patients had
CT scans at the time of admission to hospital. A total
of 17 lesions were detected in 6 patients. The mean
number of lesions was 2.8 (range, 1-6), with 6 (35.3%)
detected in the right lobe and 11 (64.7%) in the left
lobe. There were 6 (35.3%) lesions in the right lower
lobe, 5 (29.4%) lesions in the left lower lobe, and 6
(35.3%) lesions in the upper left lobe. In total, 11
(64.7%) of the lesions were located in the lower lobes,
8 (47.1%) lesions were subpleural and 9 (52.9%)
lesions were intraparenchymal. There were air fluid
levels in 4 (23.5%) of the lesions (Figure 1).

The most common finding associated with TPP
was ground glass opacities, which were present in all
of the patients and represented the parenchymal
contusion. The second most common finding was rib
fracture in 4 patients. One patient had pneumothorax
and one patient had hemopneumothorax and
subcutaneous emphysema (Figure 2). One patient had
traumatic subarachnoid hemorrhage in addition to
lung findings.

DISCUSSION
In this study, TPP was detected in 5.6% of the

patients with blunt thoracic trauma. In literature, this
ratio is reported as 2-3% in older studies [2-4] and 5-

10% in more recent studies [5-8]. Cho et al. [7]
attributed this to the increased use of CT on blunt
thoracic trauma patients.

TPPs are cavitary lesions that can occur after blunt
thoracic trauma. Two mechanisms have been proposed
in TPP formation. The first is that an area of the lung
is occluded by a sudden compression of a segment of
the peripheral bronchial tree and the pressure created
causes it to split in this closed area. The enclosed space
then expands with the rupture of the alveolar walls.
The second possible mechanism is explained by the
production of concussion waves that create rippling
forces that tear the lung parenchyma [9]. This
complication is more common in children and young
adults because the elastic structure of the chest wall
causes a large part of the traumatic energy to be
transferred to the lung parenchyma. It has been
reported that 75-85% of the patients are males aged <
30 years [3]. Similarly, in the current study, 5 of the 6
patients were male and the mean age was 25.5 + 10.1
years.

Traumatic pulmonary pseudocysts are usually oval
or round in shape and are seen in the lower lobes [3].
In the current study, 64.8% of the lesions were located
in the lower lobe. Plain chest radiographs are not
suitable for TPP imagingbecause these lesions can be
concealed by opacities formed by pulmonary
contusion. In addition, incomplete formation of
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pseudocysts in the early period after trauma is difficult
to recognize with radiography [2]. In areview of 7
large series by Tsitouridis et al. [6], the sensitivity of
chest radiography was found to be only 24% in the
early period. In contrast, CT can easily detect
pseudocysts as thin-walled cysts in the lung
parenchyma. In some of these cysts, air-fluid level can
be seen associated with blood arising from peripheral
pulmonary vessels or alveolar capillary vessels [3]. In
4 of the pseudocysts of the current study, air-fluid
levels were observed. The most common finding
associated with pseudocysts is “ground glass”
opacities representing parenchymal contusion. In a
study of 5 patients by Tsitouridis et al. [6], all had
parenchymal opacities. Similarly, in the current study,
parenchymal opacities were present in all patients.

It is important to determine whether cystic lesions that
are observed radiologically in TPP cases are pre-
existing cystic structures. Other pathologies with
cavitary lesions in the differential diagnosis should be
kept in mind. In adults, these include blister, bleb, lung
abscess, bronchial carcinoma, bronchogenic cyst,
pulmonary infarction, tuberculosis, cyst hydatid and
coccidoidomycosis, whereas in children, congenital
pulmonary cysts and pulmonary sequestration are
similar to traumatic pseudocysts. The history of
trauma in the patient and the radiological change of
the lesion over time suggest TPP, but if lesions do not
show improvement in long-term follow-up,other
pathologies should be considered in the differential
diagnosis [1].

Although TPPs may be clinically asymptomatic,
the most common symptoms are hemoptysis, chest
pain and cough. However, these symptoms are not
only related to the TPP itself, but also to other
concomitant parenchymal injuries, especially
pulmonary contusion. These lesions have a benign
clinical course, and often do not require specific
treatment [4]. Typically, any treatment applied is
diagnostic and surgical treatment should not be
considered unless complications develop such as
infection, bronchial hemorrhage or rupture of the
pleural space. Hemoptysis is not usuallylife-
threatening and does not require surgical treatment
[10]. However, to control bronchial hemorrhage, some
cases requiring lobectomy have been reported.
Pseudocysts are rarely complicated by infection. None
of the patients in the current study had any

complications and therefore no surgical intervention
was required.

Limitations

This study had several limitations. First, the nature
of the study was retrospective. Second, since the
patients were not followed up in the long term, no data
could be presented about the healing process. Finally,
the study had a relatively small sample size, so no
statistical analyses could be applied.

CONCLUSION

In conclusion, thorax CT is an effective and
reliable method for early and definitive diagnosis of
TPP, which is an uncommon development after blunt
thoracic trauma.
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