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Abstract: Background: Endovascular aortic repair was first performed nearly two decades ago and has become 
a well-established alternative therapy for many thoracoabdominal aortic diseases. Early survival results with the 
endovascular aortic repair were impressive, but it also brought many complications. Aortoesophageal fistula is little-
known and may be underestimated because it is an unusual complication of thoracic endovascular aortic repair. 
Objective: To provide a review of the general features of aortoesophageal fistula as a little-known complication after 
thoracic endovascular aortic repair and to present a new insight regarding the hypothesized mechanisms of this 
complication based on clinical experience. Methods: The new insights regarding the hypothesized mechanisms built 
on the literature review and clinical experience. Literature Review from PubMed and Web of Knowledge for relevant 
studies with English paper. Searches were performed without year, and used the combinations of the following key 
words: “thoracic aortic aneurysm”, “endovascular”, “aortoesophageal fistula”, “complication”. Results: The authors’ 
hypothesized mechanisms of aortoesophageal fistula after thoracic aortic aneurysm endovascular repair include 
the relatively thin vessel wall on thoracic aortic aneurysm hard to prevent the relatively rigid stent graft projecting 
the aortic and direct erosion into the esophagus. Conclusion: Selecting flexibility and appropriate size stent graft, 
avoiding the thin aortic wall, and identifying the risk factors may reduce the morbidity of complications with aorto-
esophageal fistula after thoracic aortic aneurysm endovascular repair.

Keywords: Thoracic aortic aneurysm, endovascular, hypothesized mechanisms, complication, aortoesophageal fis- 
tula

The history and main complications of TEVAR

In 1991, endovascular techniques were first 
reported to be used in abdominal aortic aneu-
rysms, 3 years later, it investigation was stimu-
lated into the feasibility of EVAR on descending 
thoracic aortic aneurysms [1]. Since then, mul-
tiple authors have reported a potential for lower 
mortality and peri-procedural morbidity, TEVAR 
has become a well-established alternative 
therapy for many thoracic aortic diseases [2]. 
Although endovascular treatment has been 
proposed as a less-invasive and safe alterna-
tive to open surgery for repair of many thoracic 
aortic diseases, TEVAR would lead to long-term  
and serious complications in this setting [3]. 
Although long-term results are still being gath-
ered, TEVAR became the new preferred thera-

peutic approach in most intervention centers or 
department of cardiothoracic surgery or depart-
ment of vascular surgery. Moreover, technical 
approaches and overall strategies have evolved 
considerably in the recent past [4]. Intervention 
material technology, on the other hand, has not 
kept pace with these developments [5]. Most 
devices in use today are simple derivatives of 
grafts created for treatment of TAA. Their per-
formance is less than optimal because they 
have not been designed to address the unique 
anatomic, hemodynamic, and pathologic fea-
tures that characterize the aortic arch and DTA 
[6]. Such shortcomings brought many complica-
tions including endoleak, neurologic impair-
ment, thrombosis, vessel injuries, graft col-
lapse paraplegia and stroke [7].

http://www.ijcem.com


New insights of AEF after TEVAR

3245 Int J Clin Exp Med 2014;7(10):3244-3252

The history and epidemiology of AEF

AEF is a rare and highly dangerous complica-
tion of foreign body ingestion. Nandi and his 
colleagues [8] followed up 2394 cases of 
impacted esophageal foreign bodies and two 
(0.08%) cases developed an AEF’s while Lai 
and his colleagues [9] looked at a consecutive 
series of 1338 foreign body ingestion and none 
had an AEF’s. Although AEF is a rare complica-
tion of foreign body ingestion, foreign bodies 
are the second leading cause of an AEF’s at 
19% after thoracic aortic aneurysms at 51% 
[10]. In 1998, Norgren and his colleagues 
reported the aortoenteric fistula after TEVAR 
[11]. In recent years, few cases of AEF were 
reported with complication of TEVAR, about 50 
cases have been reported in the last years (see 
Table 1) [12-42]. In these cases, Eggebrecht 
and his colleagues [13] report the largest and 
systematic study about occurrence of AEF as 
an unusual, catastrophic complication of TEV- 
AR. It is rare, and is thus probably not widely 
known within the medical community. AEF com-
plicated TEVAR will be reported increasingly 
over time due to growing numbers of interven-
tional thoracic aortic procedures and increas-
ing follow-up periods.

Epidemiology and clinical presentation of AEF 
complicating TEVAR

Eggebrecht and his colleagues [13] followed up 
268 patients undergoing retrograde or ante-
grade and TEVAR, AEF occurred in 5 (1.9%). In 
the other studies, secondary AEF is also known 
to develop late after thoracic aortic surgery in 
up to 1.7% of patients [43]. This survey revealed 
that the incidence of post-TEVAR AEF is compa-
rable to the incidence after open repair surgery; 
therefore, in this respect, endovascular treat-
ment of the thoracic aorta does not appear to 
provide any advantage over conventional repair 
[40]. Median age of Eggebrecht and his col-
leagues’ patients was 64.5 (range 49 to 77) 
years with one-half being men [13].

AEF occurred 1 month to 4 years, and median 
11.6 months after TEVAR in our literature 
review. The primary clinical symptom is uncon-
trolled hematemesis, usually resulting in exsan-
guinations [13]. Other clinical symptom include: 
1) intense backache [31]; 2) fever [31]; 3) chest 
pain [30]. The “classic” symptom of AEF 
involves Chiari’s triad of aortoesophageal syn-
drome-chest pain, episode of small hae-

matemesis followed by massive haematemesis 
[44]. Eggebrecht and his colleagues [13] report-
ed their patients died all due to fatal rebleeding 
(n=4) or mediastinitis (n=2). Often the interval 
between sentinel haemorrhage and exsangui-
nation is about 24 hours with AEF of foreign 
body in the esophageal [45], perhaps the same 
is happening to AEF after TEVAR. This ‘window 
of opportunity’ should lead to early transfer of 
the patient to a center capable of treating AEF 
and save the valuable time.

The suggested mechanisms of AEF complicat-
ing TEVAR

The exact mechanisms of AEF formation com-
plicating TEVAR are unknown. There were no 
anatomic or procedural similarities among the 
cases that have reported predisposed to AEF 
[13].

Stent graft infection should be considered as 
the main mechanism of fistula formation [23]. 
Other hypotheses include: 1) direct erosion of 
the relatively rigid stent graft through the aorta 
into the esophagus [13]; 2) pressure necrosis 
of the esophageal wall due to the continuing 
forces of the self-expanding endoprosthesis 
[13]; 3) ischemic esophageal necrosis due to 
stent-graft coverage of aortic side branches 
that feed the esophagus [13]; 4) optimal deploy-
ment of stent graft repair requires over-sizing 
the device by 10% to 20% [46] and in a few 
extreme cases needed the overlap of repeat 
stent-grafting or over-sizing stent graft led to 
the thoracic aortic protruded more, which 
increased diameter of aortic and led to esopha-
geal lumenal turned smaller, it added injure of 
the esophageal when food through; 5) mycotic 
aortic aneurysms be treated by stent graft 
repair [30], bacterial was enclosed in aneu-
rysm, and eventually extends to the esophagus 
eroding its wall; 6) large aneurism of descend-
ing aorta or endoleak into the residual aneu-
rysm developed to large aneurism, with subse-
quent esophageal pressure [26]. However, 
Chiesa R and his colleagues’ survey found that 
the rate of residual type I endoleak in patients 
presenting an AEF was comparable to that of 
the global cohort; only one patient had an 
endoleak at the time of AEF detection [40]. This 
result could be due to the low incidence rate of 
endoleaks (type II error). 7) repeat stent-graft-
ing or the length of stent grafts was too long, 
which increased the friction area between tho-
racic aortic and esophageal wall [15]; 8) TEVAR 
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Table 1. Published data of secondary AEF after TEVAR (except Chiesa R and his colleagues’ study 
data [40])

Age (year) AEF time after TEVAR (month) AEF etiology
Hance et al. 24 15 Type 1 endoleak
Eggebrecht et al. 62 1 Erosion by stent graft

74 9 Type 1 endoleak
77 2 Erosion by stent graft and ischemic necrosis
67 6 Type 1 endoleak
49 2 NA
52 15 NA

Czerny et al. 57 1 Pressure erosion
Porcu et al. 59 2 Type 1 endoleak
Santo et al. 31 8 Pseudoaneurysm
Martens et al. 64 3 Infection
Riesenman et al. 52 4.5 Infection
Girdauskas et al. NA 49 Type 1 endoleak

NA 3.5 Erosion by stent graft
Christensen et al. 79 4 Infection
Isasti et al. 74 24 Infection
Kim et al. 75 2 NA
Sager et al. 70 24 Aortic vasa vasorum bleeding
Kasai et al. 54 36 Ischemic necrosis
Canaud et al. 86 18 NA
Albors et al. 66 1 NA
Gavens et al. 80 3 Erosion by stent graft and infection
Yavuz et al. 60 48 NA
Numan et al. 68 4 Infection
Abdulaziz et al. 22 12 Erosion by stent graft and surgery
Dołęga-Kozierowski et al. 62 21 NA
Muradi et al. 65 4 Infection
Canaud et al. 86 18 NA
Onodera et al. 73 12 NA
Munakata et al. 38 3 NA
Morisaki et al. 76 1 Erosion by stent graft and ischemic necrosis
Chiba et al. 70 2 Stent graft rigidity mechanical damage
Rispoli et al. 66 26 Infection and Type 3 endoleak
Chiesa R and his colleagues’ study data have not mentioned any cause for the etiology of the AEF, so was not included this ta- 
ble.

was taking in aortic lesions acute phase, the 
aortic wall was easily broken with tissue edema, 
the stent graft easily protruding, or even non-
inflammatory reaction occurred at this phase, 
all these would increased the risk of this com-
plication eventually [36].

The mechanisms of AEF complicating TEVAR 
on BTAI with a hypothesis

The most common anatomical site of BTAI is 
the medial aspect of the lumen, at the isthmus 

of the proximal aorta [47, 48]. This site is the 
second physiological stenosis of esophageal. 
And it’s the tight place where the esophagus 
and aortic sticking (see Figure 1). The most 
common type of BTAI is false aneurysm [49]. 
Because of false aneurysm with no adventitia, 
the stent-graft would have no aortic wall protec-
tion into the aneurysm cavity at the site of 
aneurysm neck. This would make the stent-
graft protrude at a sharp angle at this site. We 
treated 19 patients with BTAI in Wuhan General 
Hospital of Guangzhou Command in last 7 
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Figure 2. Digital substraction angiography demon-
strating the stent graft (Lifetech Scientific (Shen-
zhen) Co., LTD; Guangdong, China) over-spread into 
the aneurysm sac at the pseudoaneurysm with two 
sharp angles (arrow).

years, and 15 patients underwent single graft 
surgery. Some cases in these patients with a 
big pseudoaneurysm on the descending aorta 
were seen in digital substraction angiography 
(DSA). A stent-graft (Lifetech Scientific 
(Shenzhen) Co., LTD; Guangdong, China or 
COOK MEDICAL INC. Bloomington, Indiana, 
USA) was placed inside the descending aorta to 
isolate the pseudoaneurysm with via femoral 
artery puncture. Postoperative digital substrac-
tion angiography showed the stent-grafts were 
placed well, had normal morphology for the 
proximal aortic. But on the pseudoaneurysm 
bodies, the stent-grafts were over-spread into 
the aneurysm cavity and protruded a sharp 
angle (arrows in Figures 2-5) in the aneurysm 
cavity for during checking of DSA on the opera-
tion and for the subsequent checking of com-
puted tomographic angiography about one 
week. The sharp angle would direct stab in the 
esophagus through the aorta. This phenome-
non occurred in some others report also [38], 
Chiba D and his colleagues suggested mechan-
ical damage caused by arterial pulsation, stent 
graft rigidity and interruption of the circulation 
of the esophageal wall by enlarged aneurysms 
are all expected to play roles in the develop-
ment of AEFs also.

For example in our study, a case with a big 
pseudoaneurysm (with a diameter of about 14 
mm) on the descending aorta (with a diameter 
of about 28 mm) was seen in computed tomo-
graphic angiography and DSA. A stent-graft 
(with a diameter of 30 mm at proximal and 24 
mm at distal, and length were and 160 mm, 
Lifetech Scientific (Shenzhen) Co., LTD; 
Guangdong, China) was placed, and then the 
good completed angiogram was obtained. But 
at the subsequent checking of computed tomo-
graphic angiography on one week, the stent-
graft at the pseudoaneurysm over-spread into 
the aneurysm cavity with a diameter of 43 mm. 
This phenomenon occurred some others case 
also but had not occurred at other types of 
aneurysms with these stent-grafts.

Through document retrieval and clinical experi-
ence analyzation, some other examples effec-
tively proved this hypothesis, it had been 
reported as follow: 1) Taylor BJ and his col-
leagues suggested directly from pulsatile graft 
material in contact with the esophagus also 
[50]. Muradi A and his colleagues suggested 
direct erosion of the relatively rigid stent graft 
through the aorta into the esophagus as the 

Figure 1. Three-dimensional 16-slice computed to-
mographic scan demonstrating a false aneurysm at 
the isthmus of the proximal aorta with the medial as-
pect of the lumen.
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Figure 4. Three-dimensional 16-slice computed to-
mographic demonstrating the stent graft (Lifetech 
Scientific (Shenzhen) Co., LTD; Guangdong, China) 
over-spread into the aneurysm sac at the pseudoa-
neurysm with two sharp angles (arrow).

most common cause of AEF after TEVAR at a 
similar view [13, 41]. 2) Yamanaka K and his 
colleagues described an AEF caused by a piece 
of polytetrafluoroethylene (PTFE) thread after 
total aortic arch grafting in thoracotomy, this 
PTFE thread as a sharps direct stab in the 
esophagus [51]. 3) Li HP and his colleagues 
described an AEF, which was reasonable to sus-
pect the aortic wall was gradually eroded by the 
vascular clip using in esophagectomy. They 
suggested it is possible that the vascular clip 
was applied in an angle against aorta, which 
induced aortic wall injury [52]. 4) Sansur CA 
and his colleagues described an esophageal 
fistula, which they suggested the perforation of 
the esophagus occur as a result of protruding 
screws from a cervical plate or fixation of the 
anterior cervical spine, these protruding screws 
as a sharps direct stab in the esophagus [56]. 
5) Okita R and his colleagues described an 
esophageal fistula, which reported a 65-year-
old man with complications of AEF after esoph-
agectomy with a surgical stapler [54]. Chen YY 
and his colleagues described an esophageal 
fistula, which due to using a transoral circular 
stapler after thoracoscopic esophagogastros-
tomy [55]. These reports had a common char-
acteristic: the staple line of the gastric tube at 
lesser curvature was not oversewn, the staple 
line of the gastric tube led to direct contact 
adjacent organs with the exposed metallic sta-
ples as a sharps [54, 55].

Chiesa R and his colleague found pseudoaneu-
rysm as an indication for TEVAR represents a 
significant risk factor for late fistulisation also 
[40]. But they consider that compression of the 

oesophagus or the airways by the pseudoaneu-
rysm result in a local inflammatory response, 
formation of stable adhesions and tissue 
necrosis, leading to erosion and final fistulisa-
tion [40]. They also admit to the mechanism 
underlying this finding is unclear, but they spec-
ulate that aortic lesions that require emergent 
repair often entail extravasation of blood and 
periaortic haematoma, with increased local 
inflammatory response and compression of 
surrounding organs. These factors, which are 
not ameliorated by aortic stent grafting, may 
play a role in late fistulisation [40].

We do not oppose to this view, and limitations 
of the present phenomenon include its small 
sample size in our department. As with all the 
other studies exploring the suggested mecha-
nisms of AEF complicating TEVAR on BTAI, our 
data were retrospectively collected and thus 
present increased potential for bias. Limited 
and variable duration of follow-up offers limited 
outcomes, but, at least with morphology of our 
date, it has a certain truth, which is sufficient to 
support a suggested mechanism of AEF compli-
cating TEVAR on BTAI.

Screening and diagnosis of AEF complicating 
TEVAR

Once appear the symptoms with prior TEVAR, 
patients should be highly the clinical suspicion 
for AEF. Accurate diagnosis can use auxiliary 

Figure 3. Sagittal plane of a 16-slice computed to-
mographic demonstrating the stent graft (Lifetech 
Scientific (Shenzhen) Co., LTD; Guangdong, China) 
over-spread into the aneurysm sac at the pseudoa-
neurysm (arrow).
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Figure 5. Three-dimensional 16-slice computed to-
mographic demonstrating the stent graft (COOK ME- 
DICAL INC. Bloomington, Indiana, USA) over-spread 
into the aneurysm sac at the pseudoaneurysm with 
a sharp angle (arrow).

examination. Endoscopy is the most sensitive 
and specific diagnostic test [56], it can provide 
a clear view onto the stent-graft in esophagus 
[23, 51, 63]. The supine chest x-ray has been 
the basic screening tool for AEF. High resolution 
CT provides clear view of blood vessels and can 
provide accurate diagnosis, and it also helps to 
assess a suspected aortic pseudoaneurysm, 
mediastinitis and the extent of soft tissue 
involvement. It is also helpful in planning for 
therapeutic drainage or aspiration [57]. CT 
scans rarely detect fistulous tracts, and sug-
gestive signs are present in most patients, 
including air bubbles into the thrombus, peri-
aortic fluid collection, oesophageal or bronchial 
wall thickening and lung consolidation [58].

The laboratory tests include such inflammatory 
changes as well as white blood cell (WBC) 
count, erythrocyte sedimentation rate (ESR), 
blood cultures were obtained Positive found. A 
few have no symptoms, patients may appear 
negative result.

Treatment of AEF complicating TEVAR

Like other ordinary AEF, there was no special 
treatment of AEF complicating TEVAR. Although 
AEF is a rare and unusual complication of 
TEVAR, and once happened, it is a devastating 
complication resulting from a variety of thoracic 
conditions. Mortality after surgery for thoracic 
aortic fistulae has been shown to reach 61% in 
cases of primary etiology and 78% in cases of 
secondary fistulae [40]. The first was success-
fully treat AEF induced by a foreign body was in 
1980 described by Ctercteko and Mok [44], 
who cross-clamped the descending thoracic 
aorta and primarily closed the esophageal and 
aorta with suture. Conventional treatment 
includes surgical aortic repair, which is most 
commonly performed via a left posterolateral 
thoracotomy. High-risk patients have been 
reported to survive with conservative treat-
ment consisting of antimicrobial therapy and 
percutaneous drainage [59], almost all of them 
were fatal unless promptly treated. The infect-
ed stent graft should be removed if a patient’s 
condition permits in the most recent viewpoint 
of treatment of AEF complicating TEVAR [28], 
left thoracotomy with subsequent aortic graft 
replacement and esophageal fistula resection 
may be appropriate AEF therapy [46]. Temporary 
or permanent extra-anatomic bypass can be 
performed in the presence of no active bleed-
ing [28]. Recently, TEVAR was proposed as an 
alternative strategy for the surgical manage-
ment of AEF [19]. The operative mortality of 
post-TEVAR AEF repair was no significant differ-
ences in terms of either early or late mortality 
were observed [40]. In addition, we can’t ignore 
prevent grafts infection.

However, mediastinitis, sepsis, and bleeding 
are common complications after surgical treat-
ment of AEF, and this treatment option has high 
morbidity and mortality rates. Those cases of 
successful treatment guided us that AEF after 
TEVAR was a lethal complication with very lim-
ited treatment options, avoidance and early 
diagnosis was essential.

Conclusions

Mid-term and long-term complications remain 
less well defined, and each emergence of new 
technology by using the good sides and brings 
the problems accompanying them, TEVAR 
bears more unusual complications. Previously 
unanticipated complication, AEF, is uniformly 
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fatal but the mechanism is unclear. Pseudoa- 
neurysm after BTAI as an indication for TEVAR 
represents a significant risk factor. The clinical 
characteristic, diagnosis and treatment of AEF 
complicating TEVAR had been accumulated 
some experience. Clinicians should be aware of 
AEF as one of the differential diagnoses in 
TEVAR patients. This would allow prompt diag-
nosis and/or immediate triage for treatment.

Last, we believe that significant technologic of 
TEVAR developments and the clearly mecha-
nisms for AEF complicating TEVAR are sure to 
emerge in the very near future. And we hope-
fully would like to see our hypothesized mecha-
nisms and management strategies could opti-
mise the conditions for a favourable outcome in 
future cases.
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