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Pulmonary sequestration is a relatively rare phenomenon characterized by nonfunctional
lung tissue supplied by one or more systemic arteries without direct connection to the tra-
cheobronchial tree. Intra-lobar pulmonary sequestration comprises 75% of the total pul-
monary sequestrations. Most patients with pulmonary sequestrations are often diagnosed
with a childhood chest infection, so pulmonary sequestration is considered a childhood dis-
ease. However, few cases are found in adults and the elderly, with or without symptoms, and

Keywords: imaging findings on computed tomography (CT) or magnetic resonance imaging (MRI) are
Child variable due to infection and inflammation. Failure to diagnose and treat this condition may
Elderly lead to recurrent pneumonia and fatal hemoptysis. In this case report, we present cases of
Imaging pulmonary sequestration at extremes of ages, one at 12 and the other at 65.

Pulmonary © 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
Sequestration This is an open access article under the CC BY-NC-ND license
Congenital (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Introduction terial supply is important in diagnosing pulmonary sequestra-

tion. The definite diagnosis of PS is made by histopathologic
examination after surgery [3]; however, PS can be confirmed
by contrast-enhanced CT or MRI with or without angiogra-
phy noninvasively by identifying a systemic arterial supply [4].

Pulmonary sequestration (PS) is a rare congenital malforma-
tion [1] characterized by dysplastic and nonfunctional pul-

monary tissue with 2 distinct features: First, it has no direct
communication with the tracheobronchial tree. Second, it de-
rives its blood supply from direct systemic circulation and not
pulmonary circulation [2]. Therefore, identifying systemic ar-

PS encompasses up to 0.15%-6% of broncho-pulmonary mal-
formations and is classified as intralobar sequestration (ILS)
and extra-lobar sequestration (ELS) based upon its relation to
normal lung tissue. ILS is located within the visceral pleura
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Fig. 1 & 2 - Axial HRCT images show ground glass opacities in the superior segment of the left lower lobe (marked by red
arrow) with 1 tortuous vessel in the involved segment (red arrow).

and is surrounded by normal lung tissue, while extra lobar se-
questration has a separate pleural covering [5]. Both seques-
tration types have a distinct blood vessel from the aorta or its
branches. Venous drainage of ILS is usually via the pulmonary
veins, while venous drainage of ELS is generally via systemic
drainage.

ILS accounts for 75% of pulmonary sequestrations [3]. Half
of the patients with ILS are diagnosed before the age of 20
with symptoms of recurrent pulmonary infection or cardiac
disease, whereas a small portion of patients are asymptomatic
and diagnosed incidentally. It is rarely diagnosed after 40 years
of age, and only a few cases report the initial diagnosis of this
condition in patients over 50 years of age [6-8].

PS typically appears as a homogenous or heterogenous
solid mass or consolidation on imaging. Less commonly, it ap-
pears as multiple cystic masses with air-fluid levels, cavitary
lesions, or a single cystic mass [9]. Because of the inconsis-
tent appearance of PS in imaging findings, identification of an
aberrant systemic vascular supply to the pulmonary tissue is
thus crucial in the diagnosis of PS, as the lesion has a separate
blood supply than other pulmonary tissue, which is typically
supplied by the pulmonary arteries [10].

Our case report presents a case of pulmonary sequestra-
tion in 2 extremes of ages, a 12-year-old young boy and a 65-
year-old elderly male, based upon the contrast-enhanced mul-
tidetector computed tomography (CE-MDCT) image findings.

Case 1

A 12-year-old boy presented with a history of recurrent chest
infections, cough, and chest pain. Laboratory examination
showed marked leukocytosis and chest X-ray showed infiltra-
tion of the left lower lobe. CT was done because of his recur-
rent episodes, and it revealed pulmonary sequestration in the
left lower lobe with an aberrant artery arising from the de-
scending thoracic aorta supplying the superior segment of the
leftlower lobe. Ground glass opacities and patchy areas of con-
solidation were noted on the sequestrated segment (Figs. 1 &
2, 3). The boy was managed conservatively with antibiotics.

3

Fig. 3 - Coronal contrast-enhanced CT chest shows the
aberrant artery arising from the descending thoracic aorta
(shown by red arrow).

Case 2

A 65-year-old man with a history of recurrent pneumonia was
referred to our department for imaging. He had a history of
long-standing chronic cough with sputum. At the presenta-
tion, he complained of hemoptysis with a tinge of blood on his
sputum. A chest X-ray revealed mild infiltration at the left lung
base. CE-MDCT revealed an approximately 10*9*9 cm sized
heterogenous lesion showing tubular and cystic air spaces
scattered throughout and attenuating areas within the pos-
teromedial aspect of the left lower lung. The lesion was sup-
plied by a branch from the descending thoracic aorta arising
from the D11-D12 level, and it was draining into the left infe-
rior pulmonary vein (Fig. 4, Figs. 5 & 6). There was a chronic
complete occlusive thrombus of the arterial supply of seques-
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Fig. 4 - Coronal HRCT chest shows consolidation within the basal segments of the left lower lobe.
Fig. 5 & 6 - Coronal and axial contrast-enhanced CT chest show intralobar pulmonary sequestration supplied from the
descending thoracic aorta with thrombus within the aberrant artery.

trated lung with sequelae of infarction in the form of tubu-
lar and cystic air-fluid filled spaces in the sequestrated lung.
A bronchoscopy was also performed, which revealed bilateral
tracheobronchitis. The case was managed conservatively and
is kept on follow-up.

Discussion

ILS is a rare congenital anomaly [11]. Although it is a benign
condition, it can be accompanied by serious complications
such as recurrent respiratory infections, massive hemoptysis,
and heart failure. Most cases are diagnosed in childhood; how-
ever, only a few cases are reported in adulthood and the el-
derly, and they can be asymptomatic otherwise. They com-
monly present with chronic cough, fever, pneumonia, and

chest pain. Fatal complications include massive hemoptysis
and superadded fungal infections like aspergillosis [12,13].
Therefore, the treatment for symptomatic patients with PS
has always been surgical resection [14]. Surgical resection
should be considered even in asymptomatic patients with PS
[14].

Most ILSs are in the left lung’s medial and posterior basal
segments. Usually, they occur in the lower lobes [2]. Bilateral
involvement is uncommon. The lesions of ILS may be solid,
cystic, hemorrhagic, or even contain mucus. Cystic or emphy-
sematous elements may be present, and adjacent atelectasis
often exists [11].

Radiologically, PS typically appears on CT as a solid mass
or consolidation with homogenous or heterogenous enhance-
ment. Less frequently, features of PS include a collection of
small cystic lesions, a sizeable cavitary lesion, or a well-
defined cystic mass- Cystic lesions are often multi-cystic and
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may have an air-fluid level caused by fistulous bronchial com-
munication [4]. The lesions appear hypervascular because
of the abundant systemic circulation. Super-added infection
may lead to consolidation of the adjacent segments, and
a chronic inflammatory process may induce localized reac-
tive neovascularization. Emphysematous changes or hyper-
lucency at the margin of the lesion are characteristic findings
of PS resulting from collateral air drift and air trapping due to
the absence of a normal bronchial connection [3,15]. Associ-
ated congenital anomalies are rare with pulmonary seques-
tration [16].

As the radiological findings of PS are variable, it is vital to
identify the aberrant systemic circulation that supplies the
pulmonary tissue. The systemic artery supplying the PS usu-
ally arises from the lower thoracic aorta. However, it can also
arise from the upper abdominal aorta and rarely from other
systemic arteries such as the internal mammary artery, celiac
artery, splenic artery, or coronary artery [4,11]. The vascular
supply is from the descending thoracic artery in both cases.

Diagnosing a case of pulmonary sequestration is challeng-
ing as it may present variable symptoms, and imaging is often
indeterminate. The most important aspect of diagnosing pul-
monary sequestration is recognizing systemic arterial supply.
Since the definitive step in the diagnosis of sequestration is
the demonstration of the systemic arterial supply, for a long
time, the diagnosis was made by conventional angiography
[16]. More recently, all imaging techniques capable of show-
ing the artery have been implicated in evaluating sequestra-
tion. MR imaging and MR angiography can also be used to-
gether to diagnose pulmonary sequestration in a single non-
invasive examination and without radiation dose, however,
with high scan time. However, MR cannot accurately assess
lung parenchyma and the airways, and it might not be cost-
effective for all in our part of the world [17]. Other noninva-
sive techniques for the evaluation of sequestration, such as
scintigraphy, are only rarely necessary. In the cases described
in this report. CE-MDCT successfully delineated the origin
and course of the anomalous systemic artery. Also, venous
drainage into the pulmonary veins was identified in our case.

Conclusion

Pulmonary sequestration, whether intralobar or extra-lobar, is
rare, accounting for less than 6% of all congenital lung abnor-
malities. In this report, we presented 2 cases: one with a his-
tory of recurrent chest infections and the other with a history
of hemoptysis. We assessed the pulmonary parenchyma and
abnormal systemic vessels using a single imaging technique
and successfully diagnosed the cases.

Imaging studies are crucial in diagnosing and managing
patients with pulmonary sequestration. This is particularly
important due to the potential to cause recurrent infections
and life-threatening hemoptysis.

Patient consent

The authors claim that there is no personal information in this
report that might be used to identify the patients. Written, in-

formed consent was obtained from one of the patients, and
written consent was obtained from the parent of the other pa-
tient.
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