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Abstract
Introduction:Pulmonary sequestration (PS) is a rare congenital lungmalformation. The classical treatment of the disease has been
conventional surgery with resection of abnormal parenchyma. Recently, the endovascular embolization has been proposed for the
treatment of this disease. Here we present 2 cases of PS successfully treated with thoracic endograft.

Patient concerns: Two patients with abnormal consolidation in the left lower lobe were admitted in our hospital.

Diagnosis:Chest computed tomography angiography (CTA) showed abnormal consolidation in the left lower lobe, which received
systemic blood supply from the descending aorta in both patients. So the diagnosis of PS was confirmed.

Interventions: Endovascular treatment with thoracic endograft was successfully performed.

Outcomes: The patients recovered well and were completely free of symptoms. And the CTA follow-up showed the abnormal
pulmonary parenchyma shrunk significantly.

Conclusions: Endovascular treatment with thoracic endograft is a promising treatment option for PS.

Abbreviations: CT = computed tomography, CTA = computed tomography angiography, ELS = extralobar sequestration, ILS =
intralobar sequestration, PS = pulmonary sequestration.
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1. Introduction

Pulmonary sequestration (PS) is a rare congenital malformation
of the lower respiratory tract, and the standard treatment of the
disease has been conventional surgery with resection of abnormal
parenchyma. However, during pulmonary resection, inadvertent
injury of the aberrant artery can cause a life-threatening
hemorrhage. So endovascular embolization has been proposed
for the treatment of this disease. But if the embolization is
incomplete, the infection would recurred. And sometimes
embolization would cause severe parenchyma necrosis. This
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article presents 2 cases of PS which were successfully treated with
thoracic endograft, and brief review of the clinical features,
diagnostic strategies, and current management of the PS.
2. Clinical cases

2.1. Case 1

A 36-year-old man was admitted in the hospital for recurrent
pneumonia. He had been treated with antibiotics for 1 week and
the symptom was released. The thoracic computed tomography
(CT) revealed an area of consolidation within the left lower lobe
of the lung. After treatment of antibiotics, the pneumonia was
cured, but the CT showed the mass was still there. Computed
tomography angiography (CTA) identified a tortuous artery
coming from the descending thoracic aorta and supplying the
abnormal pulmonary parenchyma (Fig. 1), so the diagnosis of PS
was confirmed. One week later there was no sign of infection in
the patient, and we performed endovascular treatment with
thoracic endograft. Under general anesthesia, a short 8F
introducer sheath (Cordis, Miami, FL) was put in place via the
right transfemoral route and 2 Perclose ProGlide sutures (Abbott,
Chicago, IL) were deployed. Angiographic evaluation confirmed
the presence of the aberrant nutrient arteries (Fig. 2). Then the
introducer sheath was moved and a thoracic endograft (Endurant
28-28-70mm, Medtronic, Minneapolis, MN) was put into the
thoracic aorta and covered the orifice of the abnormal artery. The
final angiogram confirmed that the aberrant arteries were
successfully occluded (Fig. 3). Then the preformed knots were
tightened and manual pressure applied. After the operation the
patient had taken oral antibiotics for 1 week to avoid infection.
No incident or complication occurred during the procedure.
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Figure 1. CTA revealed the anomalous inflow vessel arising from the thoracic
aorta and supplying abnormal pulmonary parenchyma (Marked by black
arrow). CTA=computed tomography angiography.

Figure 2. The initial diagnostic aortography confirmed an abnormal artery
originated from the thoracic aorta. (Marked by black arrow).
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Postoperatively the patient recovered well, and at follow-up after
3 months, the patient did not suffer pneumonia again. The CTA
showed no sign of the abnormal nutrient arteries (Fig. 4) and the
abnormal pulmonary parenchyma shrunk significantly (Fig. 5).
One year later, the patient did not suffered from recurrent
pneumonia and the CTA showed the abnormal pulmonary
parenchyma did not get enlarged (Fig. 6).

2.2. Case 2

A 37-year-old male patient was admitted in the hospital for chest
distress and chest pain on inspiration. Prior workup for acute
coronary syndrome was negative, and echocardiography
revealed no evidence of heart disease or congenital malforma-
tions. CTA identified increased lung marking in the left lower
lobe and a tortuous artery coming from the descending thoracic
aorta, supplying the left lower lobe, so PS was diagnosed. Because
the aberrant nutrient artery was extremely big and tortuous, it is
difficult to control or embolize them. We decided to perform
endovascular treatment with thoracic endograft. This time we
used the covered stent (Ankura 28-28-80, Lifetech, Shenzhen,
China) to cover the orifice of the aberrant nutrient artery and the
final angiography confirmed the abnormal artery was totally
occluded. No incident or complication occurred during the
procedure. The patient uneventfully discharged home on post-
operation day 3. And he also took antibiotics orally for 1 week
after the operation. At follow-up after 3 months, the patient was
completely free of symptoms.
3. Discussion

PS is defined as nonfunctioning mass of lung tissue that lacks
normal communication with the tracheobronchial tree and
2

receives its arterial blood supply from the systemic circulation.[1]

PS is a rare malformation of the lower respiratory tract which
comprised 0.15% to 6.4% of all congenital pulmonary
anomaly.[2] PS can be classified as intralobar sequestration
(ILS) or extralobar sequestration (ELS) according to its
relationship with the visceral pleura. ILS, accounting for about
75% of PS, is located within the normal lung parenchyma and
shares the visceral pleura of the parent lobe of the lung; while ELS
is located outside the normal lung and has its own visceral pleura.
PS receives systemic artery supply from the descending thoracic
aorta, abdominal aorta, the celiac trunk, intercostal arteries, and
so on.[3] ILS has normal pulmonary venous return, while ELS is
associated with aberrant pulmonary venous drainage to the
azygos system. The majority of patients are asymptomatic,
however, some patients suffer from some clinical symptom, such
as recurrent pulmonary infection, cardiac failure due to left-to-
right shunt and hemoptysis.[4] Almost 97% of PS cases were
located in the lower lobe, and PS in the left lower lobe is 2 to 3
times more common than that in the right lower lobe.[5]

The diagnosis of PS is based on imaging and identifying the
systemicarterial supply.Pulmonaryangiography is thought tobe the
gold standard for diagnosis; however, in recent years, several studies
have shown that less invasive imaging techniques such as CTA and
magnetic resonance angiography may be equally effective and safer



Figure 3. After the thoracic endograft was deployed, the abnormal artery was
totally occluded.

Figure 4. Three months later, the CTA showed no sign of the abnormal artery
and the abnormal pulmonary parenchyma shrunk significantly. CTA=
computed tomography angiography.
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alternatives. Now, thoracic CTA has been themost useful test in the
evaluation of patients suspected PS, and it can demonstrate both the
bronchial and vascular anomaly of the lung.[6]

The standard treatment of PS is resection of the segment or lobe
that contains the sequestered tissue by thoracotomy or thoraco-
scopic approach. However, inadvertent injury of the aberrant
artery can cause severe and potentially life-threatening hemor-
rhage. The aberrant artery needs to be identified and controlled
early during the surgical resection, but the artery could be friable
due to chronic inflammation, which make it difficult to control.[7]

Preoperative embolization has been proposed to prevent
intraoperative bleeding. It can obliterate the major arterial
supply to the sequestrated lung tissue, thus making the surgical
procedure much easier and safer.
Endovascular embolization of PS has been reported as a safe

alternative to surgery since 1998[8] and the data of the treatment
shows satisfactory results. Some cases in children even showed
good results with complete lesion regression.[9] Major concerns
about endovascular embolization include possible incomplete
occlusion of arterial supply, resulting from distal embolization of
feeding vessel with subsequent opening of collateral supply. This
may lead to evolution of the sequestered tissue and possible
3

recurrence of symptoms. On the other hand, sometimes the
embolization could block almost all the blood to the sequestrated
parenchyma, which could cause massive necrosis and pulmonary
abscess.[10] Distant migration of embolization material, resulting
in embolization of nontargeted arteries has also been reported.[11]

Endovascular treatment with thoracic endograft is another
option.[12] This kind of treatment is easy to achieve, especially in
the cases with big and tortuous nutrient artery. But just like
embolism, because no resection of the PS was performed, there is
a possible risk of symptoms recurrence or lesions enlarged.
Therefore, it is important to wait for late follow-up results.
Because of the significant improvement of symptoms, there was

no need for surgery. But the patients were informed that surgical
treatment could be considered in case of clinical symptoms
recurrence or lesions enlarged. Long term follow-up was required
to determine whether surgical resection of PS was needed.
Nowadays no treatment guidelines have been established.

Some studies drew conclusions that endovascular technique was
considered for patients when pulmonary lesions were small-sized
(<3cm).[13] Due to a retrospective study and a limited number of
cases, we cannot conclude the specific size of the sequestration as
a basis for treatment option in our study. Prospective studies and
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Figure 5. Three months later, the CTA showed no sign of the abnormal artery
and the abnormal pulmonary parenchyma shrunk significantly. CTA=
computed tomography angiography.

Figure 6. One year later, the abnormal pulmonary parenchyma was still there
and did not change a lot.
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large sample are needed to establish criteria for treatment options
based on lesion size.
Major concern about the thoracic endograft is the risk of stent

infection. Curses et al think that an already infected sequestration
should not be managed with endovascular treatment.[14] The first
case had pneumonia, and after the inflammation was controlled,
he was treated with aortic covered stent. Up till now, the patient
does not show any sign of infection of the covered stent. So we
think it is safe to use thoracic endograft in PS if the pneumonia
was cured. But concerning the disastrous sequence of the stent
infection, we suggest the treatment should be performed at least 1
week after the pneumonia is cured, and the patient should be
treated with antibiotics for at least 1 week after the endovascular
treatment. And if the infection of the sequestrated tissue occur,
the resection of the PS should be performed without delay.
We believe that endovascular treatment with thoracic

endograft is a promising treatment option for PS, but more
evidence-based conclusions are needed to certify its long-term
safety and efficacy.
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