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Abstract 
Background: Pulmonary sequestrations are rare 

congenital bronchopulmonary malformation. Two types of 
bronchopulmonary sequestration have been described: 
intralobar and, extralobar sequestration. Case report: We 
present the case of a male patient with extralobar 
sequestration diagnosed prenatally and successfully treated 
by means of video-assisted surgical excision at the age of 7 
months. Prenatal diagnostic of pulmonary malformation 
was suspected at routine ultrasound and confirmed on fetal 
MRI. The baby was delivered at 39 weeks of gestation by 
C-section. The diagnostic of extralobar sequestration was 
confirmed by CT scan performed at the age of 1 month. 
The child was asymptomatic so the surgical excision of the 
mass was performed after the age of 6 months by means of 
video-assisted thoracoscopy. The procedure was technical 
challenging but underwent flawless. The postoperative 
course was uneventful. Conclusions: Prenatal diagnostics is 
a very useful tool in planning and making appropriate 
therapeutic decision for patients with pulmonary 
sequestration. Video-assisted thoracoscopic excision is the 
optimal treatment option for extralobar sequestration. 
Keywords: extralobar sequestration, pulmonary 
malformation, prenatal diagnostic, surgical excision, 
thoracoscopy 
 
Introduction  

Pulmonary sequestrations are rare congenital 
bronchopulmonary malformation. They consists of a mass 
of non-functioning pulmonary tissue that has no connection 
to the tracheobronchial tree [1]. Two types of 
bronchopulmonary sequestration have been described: 
intralobar sequestration (ILS), the non-functioning 
pulmonary mass is located within a pulmonary lobe, 
surrounded by normal pulmonary parenchyma and, 
extralobar sequestration (ELS) where the malformation is 
usually located inside the pleura as a distinct mass covered 
by its own pleura [2]. ELS can be found at any level in the 

pleural space and in rare instances it can be found within or 
beneath the diaphragm [3].  

The major feature of pulmonary sequestrations is that 
the blood supply derived from the systemic circulation [2]. 
The arterial supply, most commonly emerges from the 
thoracic aorta (73%), the cranial portion of the abdominal 
aorta, celiac trunk, splenic artery, as well as intercostal 
arteries. The pathogenesis is related to abnormal budding of 
the lungs and, if the abnormal bud arises before the 
development of the pleura, it is invested with the adjacent 
lung and becomes an ILS. ELS develops after visceral 
pleural formation, it grows separately and acquires its own 
pleural covering [3]. 

ELS may be asymptomatic or may produce mass 
effect related symptoms or complications [2, 3]. In the past 
many ELS were incidentally diagnosed during a plain X-
ray. Nowadays most of the bronchopulmonary 
malformations are detected prenatally, which offers better 
planning for the management and early treatment options 
[4]. Management options include non-operative treatment, 
surgical excision or endovascular treatment [5, 6, 7] 

We present the case of a male patient with ELS 
diagnosed prenatally that was successfully treated by means 
of video-assisted surgical excision. 
 
Case report 

On the routine ultrasound examination at 24 weeks 
gravida III para II pregnancy, a large mass was noticed 
inside the left pleural cavity of the fetus, replacing or 
compressing the normal pulmonary tissue. A fetal MRI was 
performed at 29 weeks and the images showed a cystic 
mass 37/35 mm large at the base of the left lung (Fig. 1). 
The images were suggestive for pulmonary malformation 
and based on the presence of the cystic images inside the 
mass, Congenital Cystic Adenomatoid Malformation 
(CCAM) was suspected. Further ultrasound monitoring was 
carried on and the pregnancy course was uneventful. 
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 Fig. 2. Chest X-ray. Triangular opacity on the 
base of the left lung  

Fig. 1 A, B, C. Fetal MRI revealing a 37/35 mm mass containing cystic structure at the base of the left lung 

Fig.5 A) The blood supply: one artery that emerges from the descending aorta and a vein draining 
into the hemiazygos vein B) Vessels after ligation 

Fig. 3 A, B, C. Contrast enhanced thoracic CT scan with 3D reconstruction. Tumor is situated at the base of 
the left lung. Vascularisation from the descending aorta 
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At 39 weeks of gestation the male new-born child was 
delivered by caesarian section. The weight at birth was 
3440g and the length 50cm. He was vigorous at birth, 
breathed spontaneous, without any sign of respiratory or 
cardiac distress. The Apgar score was 9 at 1min and 10 at 5 
min. Clinical exam at birth was undistinctive except for the 
diminished respiratory sounds at the base of the left hemi-
thorax. A chest x-ray was performed and revealed a 
triangular opacity at the base of the left lung (Fig.2). Blood 
samples were collected and extensive lab work was carried 
out. The results were also unremarkable. 

Contrast enhanced computer tomography was 
performed 7 days from birth and revealed a solid mass 
located inside the left pleura, at the base of the thorax, in 
close contact with the left lung, measuring grossly 40/35/35 
mm, with an arterial vascular supply emerging from the 
descending aorta and a venous system that drains to the 
hemiazygos vein (Fig. 3). Based on this findings the 
diagnostic of extralobar sequestration was set.  

The decision was to postpone surgical treatment at 
least until the age of 6 months. Clinical follow up was 
carried on monthly bases and the clinical course was 
uneventful. 

At 7 moth of age 7 kg of weight and 57 cm height the 
infant was admitted for scheduled surgical excision of the 
sequestration.  

The child was placed under general anesthesia with 
oro-tracheal intubation. He was positioned on right lateral 
decubitus with the left arm in 900 abduction. A five 5mm 
optic port for was placed in 4th intercostal space on the 
posterior axillary line.  Two 3 mm working ports were 
placed, one in the 5th intercostal space 3 cm posteriorly 
from the posterior axillary line and one in the 7th space on 
the anterior axillary line.  The mass was identified at the 
base of the left lung. It was well-marked, purple, and had 
no connection with pulmonary parenchyma. The mass had 
an arterial supply coming from the thoracic aorta and a vein 

draining in the hemiazygos system. The vessels were 
covered by the parietal pleura, both were short intimately 
stick to each other. After difficult and meticulous dissection 
both vessels were ligated using hemlocks plus additional 
braid suture and then cut (Fig. 5). The mass was placed in 
an endobag removed through the anterior axillary line 
incision enlarge to app. 20 mm. A pleural tube was placed 
and maintained for 48 hours.  

The histopathological examination, showed a 
modified architecture, presenting cystic spaces of variable 
dimensions covered with cylindrical/cubic ciliated 
epithelium, fibrous connective tissue with mucinous 
content, diffuse and chronic infiltrate, along with collapsed 
alveoli (Fig. 6). All of this are suggestive for a pulmonary 
sequestration, associating a nonspecific chronic 
inflammatory process. 

Follow up visits were performed up to 6 months after 
surgery and revealed an uneventful postoperative course of 
the case. 
 
Discussions 

Pulmonary sequestration refers to an aberrant 
formation of segmental lung tissue in the embryonic period 
that has no connection with the bronchial tree [2]. Of the 
two types of pulmonary sequestration, the extralobar 
variant is the less frequent [3].  Most patients with 
extralobar sequestration are asymptomatic beyond neonatal 
period.  Depending of the size and location of the mass it 
may produce chronic cough, frequent respiratory infections, 
compression and/ or functional impairment over nearby 
structures [5].  

Nowadays most of the pulmonary malformations are 
diagnosed before birth by ultrasound [4, 8]. Antenatal 
diagnostic is a very useful tool because it can indicate the 
size, the consistency (solid/mixed lesions), it offers 
predicting factor for the postnatal evolution of the 
malformation [8]. In our case, the diagnostic of pulmonary 

Fig .6. Cysts with mucinous content, lined by cylindrical ciliated 
epithelium, isolated muscle fibers, vascular structures with 
thickened walls, collapsed alveoli and hyperemiated vessels. 
Hematoxylin-Eosin stain, 10 X 
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malformation was suspected at the routine ultrasound. Fetal 
MRI gave us a more accurate picture of the lesions, sixe, 
location, structure, the relation with normal lung tissue. Our 
decision to carry on with the pregnancy until term was 
based in these information. However, neither antenatal 
ultrasound nor the antenatal MRI could offer an exact 
diagnostic for the mass. They could not differentiate 
between am intralobar or extralobar lesion. Moreover, the 
presence of the cystic structures inside the mass was 
suggestive for CCAM rather than an ELS. So the final 
diagnostic of ELS was made 1 month after birth by 
computed tomography. Contrast CT is the best imaging tool 
for the postnatal assessment of pulmonary malformations 
and in ELS the pathognomonic finding is the identification 
of the systemic blood supply [9].  

Most of the ELS patients are asymptomatic at birth 
[10]. When symptomatic, they are usually treated by 
surgical excision. For asymptomatic patient, there is no 
consensus over the benefits of the surgical excision of the 
pulmonary sequestration. Several authors advocated against 
any form of therapy in children with Asymptomatic ELS, 
emphasizing that ELS tend to regress spontaneously after 
the age of 4 years [5, 11, 12]. In our case, the decision of 
performing surgical excision was based on the relatively 
large size of the intrathoracic mass and uncertainty of the 
lesion type. Prenatal MRI revealed cystic structures inside 
the mass which are suggestive for CCAM. Even though the 
diagnostic of ELS was clear due to the visualization of the 
systemic vascular supply, there still is the possibility of a 
mixt CCAM – Sequestration lesion. Regarding the timing 

for surgery, we decided to perform the surgical procedure 
after the age of 6 months in order to avoid an unnecessary 
stress in a young asymptomatic infant and to have sufficient 
working space to perform the procedure by minimal 
invasive means. Other authors reported significantly higher 
morbidity if surgery is performed in children younger than 
3 months [6]. 

Video-assisted thoracoscopic surgery is effective has 
low grades of complication and conversion [13]. Even 
though, demanding from the technical point of view, the 
surgical excision of the ELS in our case went flawless. The 
main challenge was to isolate, ligate the vessels and safely 
cut them. Further on the mass was removed without 
difficulties through an enlarged incision at one of the ports 
sites. The benefits of the minimal invasive approach were 
evident in the postoperative course, less pain, fast 
mobilization, small incision, better esthetics. As previous 
reports we found that Video-assisted removal of ELS is a 
feasible and with clear benefits for the patient but it should 
be performed only by experienced surgeons because of the 
potential risk of life-threatening vascular injury [14].  

 
Conclusions 

Prenatal diagnostics is a very useful tool in planning 
and making appropriate therapeutic decision for patients 
with pulmonary sequestration. Video-assisted thoracoscopic 
excision is the optimal treatment option for ELS. However, 
the procedure is technical demanding and shall be 
performed only by experienced surgeons with enough 
experience in minimal invasive surgery. 
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