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T horacic endovascular aortic repair (TEVAR) is a minimally inva-
sive and generally excellent modality to treat descending thoracic 
aortic aneurysms. Several complications, however, may occur, 

including paraplegia, stroke, and occasionally, aortoesophageal fistula 
(AEF) (1, 2). AEF often has a short clinical course, and many physicians 
are generally unaware of this fatal complication (2). Here we report a 
rare case of secondary AEF that occurred four months after TEVAR, and 
review of the recent literature. These findings emphasize the importance 
of careful treatment for a huge descending thoracic aortic aneurysm.

Case report
A 65-year-old man with advanced bladder cancer and acute renal 

failure due to urinary tract obstruction was referred to our hospital for 
chemotherapy. Computed tomography (CT) revealed a huge descending 
thoracic aortic aneurysm (90 mm in diameter) shifting the left ventricle 
and esophagus (Fig. 1a). The patient first underwent percutaneous ne-
phrostomy drainage due to hydronephrosis. TEVAR was then performed 
using two components of a 28×150 mm TAG thoracic endoprosthesis 
(WL Gore & Associates, Flagstaff, Arizona, USA) with no endoleak (Fig. 
1b). The procedure and postoperative course proceeded uneventfully, 
and the patient was discharged 10 days later. He received chemotherapy 
for the advanced bladder cancer without removal of the nephrostomy 
tube. During the treatment, urinary tract infection occasionally occurred 
and was treated with oral and intravenous antibiotics.

Four months after the operation, the patient suffered from a high-grade 
fever of over 38 °C, which persisted for more than two weeks despite anti-
biotic administration. A blood test revealed an elevated leukocyte count 
(13 100 cells/µL) and highly elevated C-reactive protein levels (16 mg/
dL). No organism was detected in the blood culture. CT revealed a large 
amount of air around the stent grafts in the aneurysm sac (Fig. 2a). We 
initially suspected an infection of the previous stent grafts; however, en-
doscopy revealed a fistula located at the posterior surface of the middle 
section of esophagus (Fig. 2b). The patient was diagnosed as a secondary 
AEF. After being informed about the risks, the end stage cancer, and life 
expectancy; the patient and his family decided to refuse the aggressive 
treatment by percutaneous CT-guided drainage of the infected aneurysm 
sac before definitive open surgery composed of esophagectomy and re-
placement of the descending thoracic aortic aneurysm with removal of 
the infected stent grafts. Two months later, he died from hemorrhagic 
shock due to massive hematemesis under conservative treatment.

Discussion
Secondary AEF is a fatal complication of TEVAR, with an incidence of 

1.6% to 1.9% (1, 2). TEVAR does not appear to provide any advantage 
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increases the possibility of secondary 
AEF (1). Approximately 24 cases of 
secondary AEF have been previously 
reported in the literature (2–20), with 

most (54.2%) occurring within four 
months after TEVAR with various types 
of endograft, and only six patients 
(25%) surviving, with a mean follow-
up period of 11.6 months (Table).

A pathophysiologic mechanism of 
secondary AEF after TEVAR has been 
hypothesized by Eggebrecht et al. (2) 
as follows: 1) direct erosion of the rela-
tively rigid stent graft through the aor-
ta into the esophagus as the most com-
mon cause of AEF after TEVAR; 2) pres-
sure necrosis of the esophageal wall 
due to the continuing forces of the self-
expanding endoprosthesis; 3) ischemic 
esophageal necrosis due to stent graft 
coverage of aortic side branches that 
feed the esophagus; and 4) infection of 
the stent graft prosthesis that eventu-
ally extends to the esophagus, eroding 
its wall. Pressure necrosis mechanisms 
also occur in the presence of endoleak 
that enlarge the aneurysm sac (2–4, 6, 
10), or in an already large aneurysm 
sac prior to TEVAR (4, 5, 7, 9, 11, 19), 
with an average diameter of 7.5 cm 
(range, 6–10 cm). 

The possible pathological mecha-
nism in our case consisted of poten-
tial systemic infections from tube ne-
phrostomy, leading to stent graft in-
fection, although the stent graft itself 
showed no invasion to the esophageal 
wall. Furthermore, continuous com-
pression of the huge aneurysm sac 
might have contributed to the erosion 
of the esophagus wall. Thus, we pos-
tulate that the combination of these 
two mechanisms might be the cause 
of AEF. Some reports described how 
these mechanisms induce an inflam-
matory process, adhesion, and tissue 
necrosis, leading to erosion and fi-
nally to fistulation, with subsequent 
massive hematemesis when the fistula 
reached the proximal or distal aspect 
of the endograft (1, 17). 

Our patient presented with a new-
onset of high-grade fever with elevat-
ed markers of inflammation, thus we 
suspected AEF and performed CT and 
endoscopy for an accurate diagnosis. 
This symptom does not match with 
the general clinical presentation of 
AEF, which involves Chiari’s triad of 
dysphagia or mid-thoracic pain and 
a short symptom-free interval, fol-
lowed by a herald hemorrhage and 
fatal hematemesis (19). Therefore, 
physicians should alert and closely 
monitor patients who present with 
this symptom.

over conventional open surgery for 
this complication, and anastomotic 
pseudoaneurysm as an indication for 
TEVAR, as well as emergent TEVAR, 

Figure 1. a, b. CT image of the huge descending thoracic aortic aneurysm before (a) and 
maximum intensity projection image after (b) thoracic endovascular aortic repair (TEVAR). The 
preoperative diameter of the aneurysm was 90 mm. The descending thoracic aortic aneurysm 
was treated by TEVAR without any endoleak.

Figure 2. a, b. Esophagogastroduodenoscopy (a) and CT (b) images of the aortoesophageal 
fistula detected air bubbles around the stent graft in the aneurysm sac of the descending 
thoracic aorta (b, white arrow). The precise fistula site was not visible, but no contact between 
the stent graft and the fistula was observed. A fistula without any bleeding was seen at the 
inner surface of the mid-esophagus (a, black arrow). 
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Table. Published data of secondary AEF after TEVAR

Age 
(year)

Stent 
graft

Time after 
TEVAR (month)

Onset 
symptoms Treatment Outcome

AEF 
etiology

Hance et al., 
2003 (3)

24 Z+Dacron 15 Hematemesis Surgery Alive at 15 
months

Type 1 EL

Eggebrecht et al., 
2004 (4)

62 Talent 1 High-grade fever Conservative Died Erosion by stent graft

74 Talent 9 High-grade fever Conservative Died Type 1 EL

77 Talent 2 Hematemesis Esophageal 
stent

Died Erosion by stent graft and 
ischemic necrosis

Czerny et al., 
2005 (5)

57 Talent 1 Dysphagia Surgery Alive at three 
months

Pressure erosion

Porcu et al., 
2005 (6)

59 Talent 2 High-grade fever Surgery Died Type 1 EL

Martens et al., 
2007 (7)

64 Talent 3 High-grade fever Surgery Died Infection

Santo et al., 
2007 (8)

31 Jomed 8 Hematemesis Surgery Alive at 12 
months

Pseudoaneurysm

Riesenman et al., 
2007 (9)

52 TAG 4.5 High-grade fever Surgery Died Infection

Girdauskas et al., 
2008 (10)

NA NA 49 Hematemesis Surgery Died Type 1 EL

NA NA 3.5 NA Surgery Alive, NA Erosion by stent graft

Christensen and Heyneman, 
2009 (11)

79 NA 4 High-grade fever Conservative Died Infection

Isasti et al., 
2009 (12)

74 NA 24 High-grade fever Conservative Died Infection

Eggebrecht, 
2009 (2)

67 NA 6 Hematemesis Re-TEVAR Died Type 1 EL

49 NA 2 Hematemesis Surgery Died NA

52 NA 15 Hematemesis Esophageal 
stent

Died NA

Kim et al., 
2010 (13)

75 NA 2 Hematemesis Surgery Died NA

Sager et al., 
2011 (14)

70 Valiant 24 Hematemesis Conservative Died Aortic vasa vasorum 
bleeding

Albors et al., 
2011 (15)

66 TAG 1 High-grade fever Death before 
treatment

Died NA

Kasai et al., 
2011 (16)

54 Z+Dacron 36 High-grade fever Conservative Alive at 14 
months

Ischemic necrosis

Numan et al., 
2012 (17)

68 NA 4 High-grade fever Conservative Alive at 14 
months

Infection

Canaud et al., 
2011 (18)

86 TAG 18 Dysphagia Surgery Died NA

Gavens et al., 
2011 (19)

80 ZTX2 3 Hematemesis Conservative Died Erosion by stent graft and 
infection

Yavuz et al., 
2011 (20)

60 Talent 48 Hematemesis Re-TEVAR Died NA

Current case 65 TAG 4 High-grade fever Conservative Died Infection and pressure 
erosion

AEF, aortoesophageal fistula; EL, endoleak; NA, not applicable; TEVAR, thoracic endovascular aortic repair; Z+Dacron, Giantruco Z stent with Dacron graft;
ZTX2, Zenith TX2.
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The mortality rate of secondary 
AEF after TEVAR is extremely high, 
both with conservative (88.3%–100%) 
and surgical treatment (63.6%) (1, 2, 
4). Conservative managements with 
broad-spectrum antibiotics and pro-
ton-pump inhibitor treatment, or sec-
ondary interventional treatment, such 
as total enteral feeding via percutane-
ous gastrostomy, esophageal stents 
and re-TEVAR, are frequently associ-
ated with a fatal outcome due to recur-
rent hemorrhage or chronic medias-
tinitis (2, 4, 12, 14–17, 19, 20). Thus, 
definitive surgical treatment involving 
effective debridement, esophageal re-
section and staged reconstruction, and 
aortic reconstruction using a graft ap-
pears to be the only effective method 
of saving patients with an AEF (3, 5, 8, 
10). On the other hand, as most AEF 
patients have contraindications to 
open surgery, owing to their poor gen-
eral condition or comorbidities, surgi-
cal therapy is not frequently under-
taken, as was the case with our patient. 
CT-guided percutaneous drainage may 
have several benefits (17) to release the 
compression and to identify the exact 
organism that caused infection for se-
lection of the appropriate antibiotic. In 
our case, combining conservative man-
agement with CT-guided percutaneous 
drainage of the infected aneurysm sac 
as a bridging management could have 
improved the patient outcome. 

In conclusion, a secondary AEF af-
ter TEVAR is a catastrophic compli-
cation that is not easily treated; still, 
because conservative management 
has not been effective, it should be at-
tempted with some form of invasive 
treatment. Close and regular follow-up 
after TEVAR by endoscopy and CT to 
detect the early signs of AEF should be 

performed, especially in the case of a 
huge aneurysm sac.
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