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Pulmonary sequestration (PS) is a rare congenital broncho-pulmonary malformation. The main feature of
this disease is that partial lung tissues separate from the main lung during the embryonic period,
receiving blood supply from systemic circulation arteries. Pathogenesis of PS is not clear, and categorized
into congenital and acquired PS. We report a case of a 38 year old woman smoker with medical history
characterized by difficult to treat asthma with frequent exacerbations and infections since childhood. CT
scan showed a partial PS of left lower lobe, supplied by an abnormal artery arising from supra-
diaphragmatic aortic diverticulum. Surgical treatment through a lung sequestrectomy and laterobasal
segment resection was performed.

© 2014 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.
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1. Introduction

Firstly described in 1861 by Rokitanski and Rektorzik, Pulmo-
nary Sequestration (PS) encompasses a spectrum of congenital lung
anomalies exhibiting anomalous systemic arterial supply to the
lungs and/or abnormal connection between one or more of the
major components of lung tissue [1]. In 1946, Pryce introduced the
term 'sequestration' to describe congenital abnormalities charac-
terized by an anomalous systemic arterial supply to the lung and
atresia or hypoplasia of the pulmonary artery [2]. In detail
sequestration was defined by Pryce as a “disconnected (dislocated,
ectopic) bronchusepulmonary mass or cyst with an anomalous
systemic blood supply” [2]. The incidence of PS is 0.29% accounting
for 0.15e6.4% of all congenital pulmonary malformation. PS mainly
arises from an abnormal budding of primitive foregut as well as
other organs congenital malformations [3e6]. In agreement with
Pryce's nomenclature, PS is an area of lung parenchyma not con-
nected with the bronchial system and supplied by an abnormal
d Health Sciences, University
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artery arising from the aorta or one of its side branches. The arterial
supply is derived in 75% of cases from thoracic aorta, in 20% from
abdominal aorta and in 15% from two different origins. The venous
drainage is mainly via pulmonary veins [7,8]. PS is classified as
intra-lobar pulmonary sequestration (IPS) or extra-lobar pulmo-
nary sequestration (EPS) [9,10]. IPS is incorporated within normal
lung tissue and the venous drainage is usually to the pulmonary
circulation [9]. EPS is separated from normal pulmonary tissue by
its own visceral pleura and the lesion is located outside the lung; in
EPS the venous drainage is usually to the systemic circulation [10].
While in IPS the posterior basal segment is most often affected, 90%
of EPS affects the left lower lobe. PS clinical manifestations
involving respiratory and cardiovascular system (e.g. fever, cough,
sputum occasionally purulent, chest tightness, wheezing, regurgi-
tation, cyanosis, hemoptysis) are not specific. Therefore, misdiag-
nosis with other pathologies such as tuberculosis, pneumonia,
pulmonary cyst, lung abscess, pulmonary tumor, pectus excavatum
as well as asthma is reported [11]. Asthma is a heterogeneous in-
flammatory disease characterized by airflow limitation and bron-
chial hyper-responsiveness which originates from complex
interactions between individual and environmental factors
[12e22]. Gold standard method for PS diagnosis is angiography but
optimal identification of parenchymal and vascular structures
involved in sequestration is obtained by CT scan [23,24]. Adult
pulmonary sequestrations are usually treated with minimally
invasive techniques; to control symptoms and avoid
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hospitalizations early surgical management is recommended [25].
Nevertheless, adult stem cell-based therapy is a promising novel
approach for treatment of lung injury. Since the finding of putative
human endothelial progenitor cells, human CD34 progenitor cells
isolated from bone marrow, peripheral blood and cord blood have
been tested in many preclinical models of vascular and tumoral
diseases [26e31].
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2. Case report

We report a case of a 38 year old woman smoker (20 pack years).
The patient was referred to our chest department from a surgical
unit for an incidental detection of lung consolidation during pre-
operative assessment for a breast fibroadenoma. Medical history
revealed the presence of difficult to treat asthma with frequent
exacerbations and infections since childhood in addition to arterial
hypertension. A chest radiograph showed an abnormal pulmonary
density of the left lung. The patient complained of a one month
history of pyrexia unresponsive to antibiotics. Chest examination
revealed widespread expiratorywheeze and inspiratory rales in the
base of left lung. The biochemical exams showed raised inflam-
matory marker (erythrocyte sedimentation rate 46 mm/1 h);
arterial blood gas analyses showed a mild hypoxemia (pO2

76 mmHg, pCO2 34 mmHg, pH 7,44, HCO3-25); Spirometric exam
confirmed lung obstruction. Acute inflammation with purulent
lung secretion from lower left lobe was proved by fibrobroncho-
scopy, with preserved bronchial canalization. No pathogens were
detected by microbiological analysis of sputum and bronchial
aspirate. CT scan showed reactive lymphadenopathy with a partial
PS of left lower lobe, with excavation areas and lung colliquation
(Fig. 1). PS was supplied by an abnormal artery arising from a
supradiaphragmatic aortic diverticulum (Fig. 2). We performed a
lung sequestrectomy through an intrapleuric thoracotomy at VI
intercostal space. We isolated lung tissue and abnormal aortic
Fig. 1. Contrast-enhanced lung CT scan report partial Pulmonary Sequestration of left lower
arise from a supradiaphragmatic aortic diverticulum e Coronal (A) and Longitudinal (B) vie

Please cite this article in press as: G. Mazzarella, et al., Intralobar pulmona
report, International Journal of Surgery (2014), http://dx.doi.org/10.1016/
diverticulum with double vycril 3/0 and overlock with prolene 3/
0 running. Finally we resected laterobasal segment and a paraortic
lymphadenectomy of 11th station was made.
3. Discussion

Intralobar pulmonary sequestration is located within the
visceral pleura and it is more frequent in the left lower lobe (2/3 of
cases). It is the most common form of sequestration and shows a
higher frequency in males than females (6:1) [1e4]. Bilateral pul-
monary sequestration and association of intra and extra-lobar
forms of sequestration are very rare to find in literature as are
associated malformations suchb as bronchogenic cyst. Symptoms
typically occur in the first 20 years of life, characterized by cough,
fever and rarely chest pain and hemoptysis [9e11]. Angiography is
the gold standard procedure for diagnosis although diagnosis is
usually reached, with high diagnostic confidence rate, by volu-
metric and contrast-enhanced CT scan [23]. CT scan allows identi-
fication of parenchymal and vascular structures involved in
sequestration such as in our case report [24,32]. Surgery, with
thoracotomy or VATS approach, represents the standard care for
these patients [25]. To prevent potential serious complications
surgical treatment is usually indicated. Surgical procedure consists
of removing the injured area preserving the healthy part of the
lobe. Technical difficulties such as vessel isolation or risks due to
the misunderstanding of the pathological area might justify the
choice of one of the two surgical approach? or the decision to
remove the entire lobe [33,34]. Endovascular embolization of the
arteries involved in sequestration might be an optional treatment
alternative to surgery such as described by several authors [35].
lobe, with excavation areas and lung colliquation. The feeding artery of sequestrations,
w.
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Fig. 2. Contrast-enhanced lung CT scan report partial Pulmonary Sequestration which arterial supply arise from a supradiaphragmatic aortic diverticulum e axial view (AeB) and
Maximum Intensity Projection (MIP) (CeD) view.
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4. Conclusions

Pulmonary sequestration is a rare and difficult to diagnose lung
disease [36]. Common symptoms of PS include recurrent episodes
of fever, chest pain and cough. Due to not specific clinical presen-
tation, PS recognition may be delayed and differential diagnosis
may result challenging [36,37]. Our observation arise the concept
that also difficult to threat asthma should be considered in differ-
ential diagnosis. In light of clinical features including frequent in-
fectious exacerbations, asthma cannot be excluded as cause of
misdiagnosis of PS [38e42]. Crucial for diagnosis is the contrast-
enhanced lung CT scan which reproduces a detailed assessment
of the vascular tree structure allowing exclusion of other diseases
like neoplasms and smoking related diseases [43,44]; best surgical
strategy for PS should guided by CT scan findings [23e25]. When PS
is associated to lung cancer [37], Ca2þ toolkit changes, that has been
observed in other malignancies, including renal cellular carcinoma
[45e47], and prostate cancer [48], mielofibrosis [49], could be used
as target for selective molecular therapies. We believe that pul-
monary sequestration should be considered, even in adults, as an
alternative diagnosis to chronic pulmonary disease including
asthma.
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