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Abstract 

Lung cancer and a thoracic aortic aneurysm were detected simultaneously in 

a 79-year-old male patient with diabetes. The aneurysm was first treated by 

thoracic endovascular aortic repair. A right lower lobectomy was 

subsequently performed after the blood flow of the bronchial and intercostal 

arteries was confirmed by computed tomographic angiography. The bronchial 

stump was covered with an intercostal muscle flap. The patient’s 

postoperative course was uneventful. Thoracic endovascular aortic repair is 

a useful and less invasive treatment for such cases, but a blood flow 

evaluation of the aortic branches should be done following this procedure 

before a lung resection is considered. 
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Introduction 

The coexistence of cardiovascular disease with lung cancer is considered to 

significantly impact the survival and morbidity in patients undergoing 

pulmonary resection. In some of these cases, cardiovascular treatment 

should precede the lung cancer operation in order to reduce the perioperative 

risk. A coincidental diagnosis of a thoracic aortic aneurysm (TAA) and lung 

cancer is relatively rare, and devising an effective treatment is challenging. 

We herein present such a case, in which a lung lobectomy following a 

thoracic endovascular aortic repair (TEVAR) was successfully performed. 

 

Case report 

A 79-year-old male patient with a medical history of diabetes was referred to 

our department due to the simultaneous detection of a right lung tumor and 

a TAA by chest computed tomography (CT). The chest CT revealed an 

irregular mass of 3.2 cm in diameter in the right lower lobe (Figure 1a) and a 

swollen lymph node in the right hilum. This was strongly suggestive of a 

stage cT2aN1M0 primary lung cancer. In addition, a saccular aortic arch 

aneurysm of 6 cm in diameter was revealed during this screening (Figure 



1b). 

To avoid a rupture of the aneurysm in our patient, the TAA was treated 

first using a TEVAR procedure. A previous case was reported in which, 

subsequent to performing TEVAR to treat a TAA, a bronchial fistula occurred 

after a right lower lobectomy for a primary lung cancer; loss of blood flow to 

the bronchial stump and the pedicled intercostal muscle flap from the aorta 

due to the TEVAR procedure was stated as a possible reason for the 

complication [1]. In response to this article, we evaluated the blood flow of 

the branches of the descending aorta using CT angiography before 

undertaking the lung resection, and confirmed that the blood supply was 

preserved for both the right bronchial artery and the fifth intercostal artery 

(Figure 2).  

A right lower lobectomy was performed 53 days after the TEVAR 

procedure. The bronchial stump was covered with a pedicle flap of the right 

fifth intercostal muscle. The patient’s postoperative course was uneventful. 

The definitive lung tumor diagnosis in this case was a moderately 

differentiated squamous cell carcinoma with a hilar lymph node metastasis 

(pT2aN1M0).  



 

Comment 

The need to manage TAA cases is increasing due to the aging of the 

population. The standard treatment for these patients is open aortic 

replacement using synthetic vascular grafts, but this approach carries a 

significant risk of early morbidity and mortality [2]. In contrast, TEVAR is a 

minimally invasive procedure that has become more widespread. It has been 

reported that this procedure can reduce early mortality, shorten the hospital 

stay, and deliver similar late results compared with open repair methods, 

even for elderly patients [2], and can provide therapeutic benefits to 

high-risk patients [3]. Considering the lower invasiveness of TEVAR, this 

approach was considered to be a potentially useful option for the treatment 

of a TAA associated with a lung cancer that required surgical resection.  

It is noteworthy, however, that Hino et al. [1] reported the occurrence of 

a bronchial fistula after a post-TEVAR lung lobectomy. In this case study, 

impairment of the arterial supply to the bronchial stump and the intercostal 

muscle flap was stated to be a possible cause of the complication. Spinal cord 

ischemia, which is a potentially devastating complication of the TEVAR 



procedure, is considered to be induced via a loss of perfusion of the 

intercostal arteries due to stent coverage of the thoracic aorta; the extent and 

distal location of the aortic coverage were reported to be associated with an 

increased risk of spinal cord ischemia [4]. Recently, the collateral network of 

small arteries in the spinal cord has been better described, and the spinal 

cord protection during treatment of aortic aneurysms has been improved on 

the basis of the collateral network concept [5]. However, the bronchial wall 

perfusion after lung resection remains to be elucidated, and it is still 

unknown how much impact the aortic coverage has on bronchial stump 

perfusion.  

In the present case, the origin of the right bronchial artery was the 

right fourth intercostal artery, which, beginning from the aorta, was covered 

with the stent graft. However, contrast enhancement was visualized by CT 

angiography, and we concluded that the blood flow to the right bronchial 

artery was preserved due to collateral circulation. In addition, the beginning 

of the fifth intercostal artery was not covered with the stent graft. Therefore, 

we decided to perform a right lower lobectomy and bronchial stump 

buttressing with the fifth intercostal muscle flap.  



There are many collaterals of the bronchial artery. Moreover, the artery 

is frequently divided during mediastinal lymph node dissection, and no 

problems occur in the majority of cases. Therefore, we speculated that a 

single obstruction of the bronchial artery would not induce perfusion 

impairment of the bronchial stump. However, if a stent graft extensively 

covered the thoracic aorta, it is possible that the blood supply of the 

collateral vessels could also be impaired, and temporary perfusion 

impairment of the bronchial circulation might occur. 

Bronchial stump buttressing with an intercostal muscle flap is 

routinely performed in our institute during lower lobectomies or 

pneumonectomies in diabetic patients [6]. The dominant blood supply to the 

intercostal muscle is via the posterior intercostal artery, and the muscle flap 

is usually transected anteriorly [7]. From the third to sixth intercostal spaces, 

there are anastomoses located between the anterior and posterior intercostal 

arteries [8]. Hence, if the origin of the posterior intercostal artery of the 

targeted muscle flap is covered by a stent graft, the blood supply to the 

muscle would come from the internal thoracic artery. In such cases, the use 

of other material, including pleural, pericardial and fat pad grafts, should be 



considered as an alternative treatment approach. On the other hand, during 

a pre-lung surgery TEVAR procedure, the extent of aortic coverage should be 

decided by taking into account not only sufficient aortic fixation, but also the 

risk of impaired perfusion after lung surgery.  

In conclusion, we have successfully performed a lung lobectomy 

following a TEVAR to treat a lung cancer patient with a concomitant TAA. 

TEVAR is a minimally invasive procedure, and is therefore a useful 

treatment approach for TAA cases associated with lung cancer. However, 

care should be taken, as extensive aortic coverage may induce perfusion 

impairment of the bronchial stump following lung surgery. It may be useful 

to evaluate the bronchial circulation using CT angiography during the 

TEVAR procedure. 
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Figure legends 

Figure 1 

 

(a) Chest CT showed an irregular mass of 3.2 cm in diameter located in the 

right lower lobe of the lung (arrow).  

(b) A saccular aortic arch aneurysm of 6 cm in diameter was also seen 

(arrow). 

 



Figure 2 

 

(a) CT angiography revealed contrast enhancement in the right bronchial 

artery (arrowhead) and the right fifth intercostal artery (arrow).  

(b) A three-dimensional reconstruction image for the current case showing 

that the right bronchial artery originated from the right fourth 

intercostal artery and ran posteriorly along the right bronchus, but that 

the beginning of the artery was sealed by the stent graft. The origin of the 

right fifth intercostal artery was below the distal end of the graft.  

Rt., right; Lt., left; A, artery 

 


