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ÖZET
40 yaşında bilinen sistemik hastalık öyküsü olmayan hemoptizi 
şikayeti ile acil servisimize başvuran hastanın çekilen kontrastlı 
toraks BT’sinde sol alt akciğer parenkiminin torasik aortadan kay-
naklı iki aberran arter ile kanlandığı saptanmıştır. Göğüs cerrahisi 
tarafından değerlendirilerek lobektomi planlanan hastanın pero-
peratif kanama riskini azaltmak için elektif cerrahi öncesi aberran 
arterlerin transkataterik kapatılması planlandı. Sağ femoral yolla 
yapılan anjiografi sonrası proksimal artere 10 mm Amplatzer Vas-
küler Plak 2, distal artere ise 6 mm Amplatzer Vasküler Plak 1 yer-
leştirilerek işlem başarı ile sonlandırıldı. Hastaya 1 ay sonra elektif 
olarak başarılı robotik lobektomi uygulandı. Bu hibrid yaklaşım 
nadir bir tedavi stratejisi olarak uygulanmıştır.

Anahtar Kelimeler: Pulmoner sekestrasyon, robotik lobektomi, 
vasküler plak

ABSTRACT
A 40-year-old male patient was admitted to our emergency de-
partment with hemoptysis. A contrast-enhanced thoracic com-
puted tomography demonstrated pulmonary sequestration 
supplied by two separate aberrant arteries. Due to the risk of 
excessive bleeding during elective surgery, transcatheter em-
bolization of aberrant arteries was planned before the opera-
tion. A 10 mm Amplatzer Vascular Plug 2 was deployed to the 
proximal and a 6 mm Amplatzer Vascular Plug 1 was deployed 
to the distal artery via the right femoral artery. The procedure 
was terminated with successful vascular embolization of the two 
afore-mentioned arteries. One month after the embolization, 
the robotic left lower lobectomy was performed electively.

Keywords: Pulmonary sequestration, robotic lobectomy, vascu-
lar plugs

INTRODUCTION

Pulmonary sequestration is a rare congenital malforma-
tion that is characterized by the presence of lung tissue 
which does not have any communication with the nor-
mal bronchopulmonary tree and is supplied by one or 
more aberrant arteries (1). This condition is only likely to 
occur in 0.15-1.8% of the general population. There are 
two types of sequestration: intralober and extralober 
sequestration. Intralober sequestration that has its own 

separate pleura which is a more common type and gen-
erally presents in adults. Although it is well known that 
surgical treatment is recommended for symptomatic pa-
tients, transcatheter embolization is an effective treat-
ment modality for patients at risk of excessive bleeding 
(2). We herein present a case of successful transcatheter 
vascular plug embolization of pulmonary sequestration 
patient with recurrent hemoptysis prior to robotic left 
lower lobectomy.
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CASE PRESENTATION

A 40-year-old male patient without any chronic disease 
was admitted to our emergency department with recurrent 
episodes of hemoptysis. He was a non-smoker and did 
not use any medication. His hemodynamic parameters 
including O2 saturation were normal and also physical 
examination and routine laboratory investigations were 
unremarkable. While a chest radiograph did not have any 
significant pulmonary parenchymal or pleural abnormality, 

thoracic computed tomography demonstrated pulmonary 
sequestration with increased parenchymal consolidation 
at the left lower pulmonary area (Figure 1A/B). A contrast-
enhanced thoracic computed tomography demonstrated 
left lower pulmonary parenchyma supplied by two 
separate aberrant arteries originating from lower thoracic 
aorta (Figure 2). The proximal aberrant artery (Figure 3A) 
was bigger than the distal aberrant artery (Figure 3B). 
The patient was evaluated by our division of thoracic 
surgery and a left lower lobectomy operation was 

Figure 1: A-Chest radiograph of patient with pulmonary sequestration B-Thoracic 
computed tomography demonstrated pulmonary sequestration with increased 
parenchymal consolidation at the left lower pulmonary area (arrowhead).

Figure 2: Contrast-enhanced thoracic computed tomography demonstrated two separate aberrant arteries 
originating from lower thoracic aorta.
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planned. Due to the risk of high bleeding during elective 
surgery, transcatheter embolization of aberrant arteries 
was approved before the operation by our cardiology 
and thoracic surgery team. The digital subtraction 
angiography was performed via the right common 
femoral artery using 7French (7F) femoral sheath. The 
two aberrant arteries were selectively cannulated with a 
Judkins Right (JR) 4-6F diagnostic catheter (Medtronic, 
New York, USA) and the angiographic images of theses 
arteries were obtained (Figure 4A/B). A 10 mm Amplatzer 
Vascular Plug 2 (AVP; St. Jude Medical, St. Paul, MN) was 
deployed to the proximal segment of the artery via 7F 
Destination sheat (Terumo Medical, Somerset, NJ) (Figure 

4C). Then the blood flow of the artery was completely cut 
off (Figure 4D). After this, a 6 mm Amplatzer Vascular Plug 
1 (AVP; St. Jude Medical, St. Paul, MN) was deployed in 
the distal one via Judkins Right (JR) 4-6F guiding catheter 
(Medtronic, New York, USA) (Figure 4E). The procedure 
was terminated with successful vascular embolization of 
the afore-mentioned two arteries (Figure 4F). The patient 
was discharged from hospital without any complication 
on the day after embolization. Although hemoptysis 
regressed comparatively, a surgical operation was 
planned by our cardiology and thoracic surgery team 
due to increased risk of recurrent inflammation at the 
sequestration area. It is known that interruption of 

Figure 3: Contrast-enhanced thoracic computed tomography imaging of two 
aberrant arteries of pulmonary sequestration A- proximal artery B- distal artery.

Figure 4: Angiographic imaging of vascular plug embolization of 
aberrant arteries of pulmonary sequestration A-Angiographic imaging 
of proximal aberrant artery B-Angiographic imaging of distal aberrant 
artery C-Amplatzer Vascular Plug 2 implantation to proximal aberrant 
artery D-Cutting off the blood flow of the proximal artery E-Amplatzer 
Vascular Plug 1 implantation to distal aberrant artery F-Successful 
embolization of two aberrant arteries.
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the arterial supply of the sequestration is not enough 
to suppress the inflammation. One month after the 
embolization the robotic left lower lobectomy was 
performed electively.

DISCUSSION

Pulmonary sequestration is first described by Rektorzik as 
a congenital malformation of lung tissue which has its own 
arterial supply without any communication with the nor-
mal bronchopulmonary tree (3). Intralober sequestration 
having its own separate pleura is more common than the 
extralober type, and generally more than half of the cases 
of the intralober type present in later childhood or adult-
hood, while extralober is generally diagnosed in infants. 
Intralober sequestration is generally located in the lower 
lobes of lung tissue (98%) and arterial supply often arises 
from the lower thoracic aorta (4). 2625 patients are eval-
uated by Young et al. and the most common symptoms 
are detected as cough, sputum production, fever, hemop-
tysis and chest pain. 13% of patients presented without 
any symptom with incidental imaging findings (5). While 
the digital subtraction angiography is the gold standard 
procedure for detection of abnormal arterial supply, 
contrast-enhanced thoracic computed tomography and 
magnetic resonance imaging are alternative options.

Surgical resection of pulmonary sequestration is the 
most commonly accepted treatment procedure. Howev-
er, some patients, having more than one aberrant artery 
or having arteries arising from the posterolateral area of 
the aorta, are under high risk of surgical bleeding, such 
as our patient. Spontaneous regression of pulmonary se-
questration due to progressive fibrosis of the dysplastic 
lung tissue is seen to be difficult in these patients. The 
other possible mechanism of induced hemorrhage risk 
is based on friable arterial supply of sequestration due 
to inflammation from repeated infection. Embolization 
of the aberrant arteries mimics this mechanism by oc-
cluding the arterial supply and it has been demonstrat-
ed that embolization can reduce the risk of intraopera-
tive hemorrhage (6). Moreover, embolization can be an 
alternative treatment strategy of surgical lobectomy or 
it can be performed prior to surgery in patients under 
high risk of intraoperative hemorrhage such as our pa-
tient. According to the mentioned strategy, our patient 
was treated successfully with vascular plug embolization 
of two aberrant arteries of the sequestration to reduce 
the risk of bleeding during surgery. While there is no data 
in the literature regarding the optimal timing of the sur-
gical procedure after embolization, one month after em-
bolization, the surgical robotic lobectomy, having a low 
perioperative hemorrhage risk, was performed electively 
on the decision of our cardiology and thoracic surgery 
team. For a month after the embolization had been car-
ried out antiplatelet monotherapy with was given to re-

duce thromboembolic occurrence. Thus, a surgical oper-
ation was performed one month after the procedure. This 
hybrid procedure is quite a rare option in the treatment 
of pulmonary sequestration due to the high periopera-
tive risk of bleeding due to more than one aberrant ar-
tery. It has been reported that vascular embolization has 
some complications including femoral arterial access site 
thrombosis and transient limb ischemia, non-target em-
bolization of the pulmonary arteries and aorta, transient 
hypertension, pain, and fever (2,5). Adamkiewicz arterial 
occlusion is one of the most serious complications of this 
procedure. Some of these complications can give rise to 
increased morbidity and mortality rates. However, the 
complication rates of vascular plug embolization are low 
in an experienced center.

CONCLUSION

Pulmonary sequestration is a rare congenital malforma-
tion of lung tissue with aberrant arterial supply. Although 
surgical lobectomy is the gold standard treatment, vas-
cular embolization is the common accepted strategy that 
is used instead of or prior to surgery in selected patients. 
Vascular plug embolization of two aberrant arteries of 
the sequestration in the same procedure prior to surgical 
robotic lobectomy is a rare type of treatment. It can en-
able robotic surgery to reduce the risk of intraoperative 
hemorrhage. Furthermore, studies on a large scale are 
needed to evaluate the long term outcome of vascular 
plug embolization.
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