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Abstract 

Secondary aorto-oesophageal fistulas after thoracic endovascular aortic repair are a severe complication associated with high mortality 
rates. We present a case of staged oesophageal decompression performed via thoracoscopic resection of a residual aneurysm following 
thoracic endovascular aortic repair to prevent secondary aorto-oesophageal fistulas in a patient with a distal arch aneurysm causing sig-
nificant oesophageal compression. A 70-year-old woman with a 3-month history of hoarseness was referred to our hospital. Computed 
tomography revealed a penetrating ulcer in the aortic arch, complicated by a 60 mm pseudoaneurysm causing significant oesophageal 
compression. Owing to multiple comorbidities, the patient had high perioperative risk, rendering total arch replacement unfeasible; 
therefore, endovascular repair was selected. After Zone 1 hybrid thoracic endovascular aortic repair, complete thrombosis of the aneu-
rysm was confirmed. Staged residual aneurysm resection was performed via thoracoscopy through a small left thoracotomy relieve oeso-
phageal compression. Two years postoperatively, computed tomography revealed aneurysmal reduction, complete resolution of the 
oesophageal pressure drainage and no evidence of secondary aorto-oesophageal fistula or stent graft infection.

Keywords: secondary aorto-oesophageal fistula • thoracic endovascular aortic repair • thoracoscopic aortic aneurysm

Secondary aorto-oesophageal fistula (sAEF) following thoracic 
endovascular aortic repair (TEVAR) for a thoracic aortic aneurysm is 
a rare but catastrophic complication with an incidence of 1.9% [1]. 
Once developed, the only curative treatment requires a multistage 
radical oesophagectomy and extensive aortic reconstruction, plac-
ing a significant burden on the patient. Therefore, sAEF prediction 
and prevention are paramount.

In the case reported herein, oesophageal staged decompression 
via thoracoscopic residual aneurysm resection following hybrid 
TEVAR was performed to prevent sAEF in a patient with a distal 
arch aortic aneurysm causing severe oesophageal compression.

CASE PRESENTATION

A 70-year-old woman with a 3-month history of hoarseness was 
referred to our hospital for surgery after computed tomography 
(CT) revealed a saccular aortic arch aneurysm. CT aortography 
showed a penetrating ulcer in the aortic arch, complicated by a 
60-mm pseudoaneurysm (Fig. 1A). The patient had a low activity 
of daily living status with a performance status of 3, associated 
with two previous strokes and comorbidities, including hyperten-
sion, severe emphysema and chronic heart failure. These multiple 

comorbidities made conventional total aortic arch replacement in-
feasible. Hybrid TEVAR was selected for basic aortic treatment. CT 
showed severe oesophageal compression (Fig. 1B); thus, thoraco-
scopic resection of the residual aneurysm was performed to pre-
vent sAEF after hybrid TEVAR. In addition, we considered the need 
to avoid intraoperative haemorrhage caused by endoleaks after 
TEVAR during thoracoscopic aneurysm resection. Therefore, we 
adopted a two-stage approach after confirming the absence of 
postoperative endoleaks.

Hybrid TEVAR was performed under general anaesthesia. The 
procedure involved successfully completing zone 1 proximal land-
ing hybrid TEVAR with a bypass of the right axillary artery bypass 
to the left common carotid artery and left axillary artery; esophago-
gastroscopy was performed after. Findings revealed lower oesopha-
geal compression caused by an aneurysm from the oesophagus’ 
ventral side. Mild passage obstruction, but no significant signs of 
mucosal blood flow impairment, was observed (Fig. 2).

The postoperative course was uneventful, and the absence of 
endoleaks was carefully confirmed using CTA and aortography. 
Consequently, additional resection of the residual aortic aneu-
rysm was performed 26 days after TEVAR.

The patient was positioned in the right lateral decubitus under 
general anaesthesia. For aneurysm dissection via video-assisted 
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thoracoscopic surgery, a 6 cm axillary incision was made anterior 
to the fourth intercostal space, and a camera port was placed 
below the sixth intercostal suprasellar process. Partial resection 
of the anterior aneurysm wall was performed using a 23 cm 
LigaSureTM Maryland (Medtronics, Minneapolis, MN). The an-
eurysm entry was identified, and both fresh and old thrombi 
were observed within the aneurysm. No haemorrhage was 
noted. Intra-aneurysmal thrombi were removed as extensively 
as possible until the stent graft was fully exposed (Fig. 2A and B). 
The total operative time was 90 min. The postoperative course 
was uneventful, and the patient was discharged on the 30th 
postoperative day after completing a postoperative rehabilita-
tion period, which included swallowing function recovery due to 
hoarseness. Six months postoperatively, CTA showed a trend to-
wards aneurysmal reduction and improvement in oesophageal 
compression. Two years postoperatively, CT showed further an-
eurysmal reduction and complete resolution of oesophageal 
compression (Fig. 2C).

DISCUSSIONS

sAEF develops due to oesophageal wall vulnerability primarily 
from two mechanisms: ischaemia from reduced blood flow and 
mechanical compression. Ischaemia occurs when the stent graft 
covers aortic branches supplying the oesophagus, reducing 

blood flow to the oesophageal wall [2]. Mechanical factors in-
clude direct erosion from the stent graft, residual haematomas 
in the mediastinum or pressure from remaining large aneurysms 
post-TEVAR [3, 4]. The European registry reports a higher sAEF 
risk in urgent TEVAR cases involving mediastinal haematomas, 
potentially due to increased pressure and inflammation in the 
area surrounding the oesophagus, leading to secondary ischae-
mia [3]. Oesophageal hypoperfusion may create a substrate for 
sAEF development, with external mechanical stimuli potentially 
initiating a final pathway of ischaemia and secondary fistula 
formation [2, 3].

Preventive measures for high-risk patients centre around mini-
mizing external pressure, such as removing haematomas and re-
lieving aneurysmal pressure [1]. Previously, posterior mediastinal 
drainage via left thoracotomy prevented sAEF [2]. For patients with 
remaining large aneurysms post-TEVAR, early aneurysm resection 
to relieve pressure on the oesophagus may prevent sAEF; this 

Figure 2: Thoracoscopic image and postoperative computed tomography. 
(A) Thoracoscopic whole image. Residual aortic aneurysm in the distal arch 
(white arrow). (B) Partial resection of the anterior wall of the aneurysm. Partial 
aneurysm resection (white arrow). (C) Postoperative computed tomography. 
Decompressed oesophagus (yellow arrow)

Figure 1: Preoperative computed tomography and esophagogastroscopy. 
(A) Preoperative computed tomography revealed a penetrating ulcer in the aortic 
arch, complicated by a 60-mm pseudoaneurysm. Penetrating ulcer complicated 
by pseudoaneurysm (red arrow). (B) Preoperative computed tomography 
revealed severe oesophageal compression. Compressed oesophagus (yellow ar-
row), thrombosed aortic aneurysm (red dotted area). (C) Esophagogastroscopy 
revealed compression of the lower oesophagus caused by an aneurysm from the 
ventral side of the oesophagus, mild passage obstruction and no significant signs 
of mucosal blood flow impairment. Compression of the lower oesophagus caused 
by the aneurysm (yellow arrow)
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approach may also limit local inflammation, minimizing oesopha-
geal tissue damage.

For aneurysm resection, a left thoracotomy approach is gen-
erally preferred, albeit invasive; video-assisted thoracoscopic 
surgery offers a feasible and safe minimally invasive alternative. 
Potential complications include stent graft migration, endoleaks, 
bleeding, infection and pneumothorax. In this case, no compli-
cations occurred, although ongoing monitoring is essential. 
Further rigorous evaluation of aneurysm resection as a preven-
tive measure for sAEF is necessary.

CONCLUSION

Thoracoscopic resection of residual aortic aneurysms can be 
safely performed to prevent sAEF after hybrid aortic arch repair 
in patients with severe oesophageal compression.
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