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INTRODUCTION
Aortoenteric fistula is defined as a communication 

between the aorta and the gastrointestinal (GI) tract. 
Secondary aortoenteric fistula (SAEF) is an uncommon 
and life-threatening clinical condition that can compli-
cate aortic reconstructive surgery [1]. It is a devastating 
complication of both open and endovascular abdominal 
aortic aneurysm (AAA) repair surgery, may be related 
to endoprosthesis infection and can result in gastroin-
testinal bleeding [2,3]. 

The first report of SAEF was made in 1953 when 
Brock described a fistula of a proximal anastomosis of an 
aortic homograft and the duodenum. SAEFs may occur 
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between 2 weeks and 10 years after open repair while 
an annual incidence of 0.6% to 2% has been reported 
[3]. Aortoenteric fistula after endovascular repair (EVAR) 
of abdominal aortic aneurysm occurs in approximately 
0.36% of cases [1,4].

SAEFs can be classified into two forms: the direct 
abnormal communication between the aorta and bowel 
lumen and the aortoparaprosthetic-enteric fistula due 
to intestinal erosion [5].

The purpose of this review article is to investigate 
the pathogenesis, clinical presentation and treatment 
of this frequently fatal disease.

Pathogenesis of SAEF after open  
and endovascular repair

Pulsating mechanical pressure of the graft on the 
bowel wall or a pseudoaneurysm due to perigraft bac-
terial infection or due to a contaminated perigraft he-
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matoma are thought to be the causative mechanisms 
leading to this catastrophic complication [6]. SAEF 
most commonly occurs between the proximal aortic 
suture line and the duodenum after open abdominal 
aortic surgery.

The pathogenesis of secondary aortoenteric fis-
tulae after EVAR is controversial with a number of 
different mechanisms proposed for its occurrence. It 
develops months to years after EVAR, although early 
occurrence has been also described. A strong hypoth-
esis is that endograft infection could be secondary to 
the grafting procedure (bacterial inoculation during 
endovascular procedure) or due to a pre-existing my-
cotic or inflammatory aneurysm. Endograft infection 
could result in intestinal necrosis and fistula formation 
between the aneurysm sac and the intestinal wall 
[4]. Other causes of aortoenteric fistula include stent 
migration, erosion of the aorta and the duodenum by 
embolization coils, fabric rupture, erosion of the aorta 
by the hooks and barbs, Crohn’s disease or other sep-
ticemic conditions that result to secondary endograft 
inoculation [4]. Endoleak and even endotension may 
also lead to aortoenteric fistula formation. Authors 
have suggested that this condition may result in 
pressure necrosis of the aneurismal sac against the 
intestinal wall.

Clinical Presentation and Diagnosis
The most common site of secondary AEF is the 

duodenum (73%), especially the 3rd part [7]. Due to 
the low incidence of this condition and the nonspecific 
signs and symptoms, the diagnosis requires a high index 
of suspicion and a careful review of patient’s history.

The main clinical manifestations are gastrointestinal 
hemorrhage (70%), septic complications (16%) or a com-
bination of both (12%). Typically, the aortoenteric fistula 
may initially be presented with transient and self-limited 
gastrointestinal bleeding episodes (“herald bleeding”), 
followed by a later catastrophic life-threatening hem-
orrhage. Other presenting symptoms are unexplained 
fever, abdominal or back pain, chronic anemia, shock, 
or symptoms associated with compression of adjacent 
structures [8]. 

Computed Tomographic Angiography (CTA) is the 
preferred imaging modality for the diagnosis of SAEF. 
CT angiography has a relatively high sensitivity (94%) 
and specificity (85%) for the diagnosis of SAEF [9,10]. 
Imaging findings of SAEF include increased perigraft 
soft tissue, pseudoaneurysm formation, presence of 
gas or fluid around the graft, close proximity of the 

graft to the adjacent bowel wall and extravasation 
of contrast agent into the bowel lumen [11,12]. If 
the imaging findings of CTA are not specific and the 
gastrointestinal (GI) bleeding persists, it is then appro-
priate to proceed with esophagogastroduodenoscopy 
(EGD) to further investigate for the disease or seek 
other potential causes of GI bleeding. A typical endo-
scopic finding in the case of SAEF is the observation 
of adherent clots or bleeding at the fistula opening 
and the identification of the vascular graft or stent 
into the bowel lumen.

Management and Treatment
Open repair

Patient’s clinical status, hemodynamic stability and 
the presence of preoperative sepsis are the most impor-
tant determinants for the choice of the surgical strategy.  
Operative strategies that have been used include graft 
excision accomplished with extra-anatomic by-pass 
or in situ aortic replacement [13,14]. Extra-anatomic 
revascularization consists of staged or concomitant 
axillo-bifemoral bypass and graft explantation with 
aortic stump closure [13,14]. In situ reconstruction 
using homografts, prosthetic grafts or vein grafts- the 
“neo-aortoiliac system” procedure - is another open 
repair option [15]. Bowel repair is of great importance. 
Excision of the eroded part of the duodenum or the 
bowel and interposition of the omentum, eliminates a 
septic source and decreases the risk for recurrence of 
infection. These procedures are demanding and associ-
ated with high mortality and morbidity rates, especially 
when undertaken in unstable, septic patients with severe 
comorbidities [8,15]. 

Endovascular Treatment
An additional treatment option has been added 

to our inventory, first described by Deshpande et al, 
who used endovascular repair for a SAEF in a high-risk 
patient [16]. The advantages of endovascular approach 
are the rapid control of hemorrhage and the avoidance 
of an intervention in a hostile abdomen or in patients 
with severe comorbidities, unfit for open surgery. In 
unstable patients with severe sepsis endovascular 
intervention can serve as a bridging procedure to 
open repair offering immediate control of hemorrhage 
and time to improve the patient’s clinical status. On 
the other hand, endovascular approach has great 
limitations as bowel defect is not repaired, infection 
if present persists and retroperitoneum debridement 
is not feasible [4]. 
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A review study on outcome after endovascular 
repair of SAEF showed that endovascular approach is 
associated with a high incidence of persistent/recurrent/
new infection or recurrent bleeding which significantly 
limits patient’s survival. Preoperative evidence of sepsis 
was found to be an indicating factor for unfavorable 
outcome [2]. Another study showed that endovascular 
repair was associated with lower morbidity and in-
hospital mortality rates compared with open repair. 
However, there was a trend for worse recurrence-free, 
sepsis-free, re-operation-free and AEF-related death-
free rates after endovascular repair. The early survival 
advantage of EV-AEFR was lost after two years. Preopera-
tive sepsis was associated with worse two-year overall 
survival [17]. A more recent meta-analysis concluded 
that endovascular surgery is associated with better 
early survival than open surgery for secondary AEFs but 
most of this benefit is lost during long-term follow-up. 
The authors recommended that the method can be 
used as bridging to early conversion using in situ vein 
grafting [18].

As a bridging method, endovascular repair of SAEF 
has demonstrated promising results, but as a definitive 
therapy for SAEF it should be considered only in high-risk 
patients unfit for open repair, where sepsis or systemic 
infection is not present. These patients should remain 
under rigorous follow-up for recurrence of infection 
or bleeding.

conclusions
Secondary aortoenteric fistula (SAEF) is a life-threat-

ening complication of prior aortic reconstructive surgery. 
Endoprosthesis excision followed by extra-anatomic 
by-pass grafting or in situ aortic replacement procedure 
is the gold standard treatment. In unstable patients 
with severe comorbidities, endovascular intervention 
can serve as a bridging procedure to optimize patient’s 
status for aortic reconstruction. In high-risk and elderly 
non-septic patients, endovascular repair can be a per-
manent solution requiring however close surveillance 
and long-term antibiotic therapy.

Conflict of interest disclosure: None to declare.

Declaration of funding sources: None to declare.

Author contributions: KGM, SK: conception and design; 
KGM, AT, SP: analysis and interpretation of the data; KGM, 
AT, SP, SK; drafting of the article; KGM, SP: critical revision 
of the article for important intellectual content; KGM, AT, 
SP, SK: final approval of the article.

References

	 1. 	Lind Benjamin B, Jacobs Chad. Aortoduodenal fistula fol-
lowing EVAR. J Vasc Surg. 2011;54(5):1547-8.

	 2. 	Antoniou GA, Koutsias S, Antoniou SA, Georgiakakis A, 
Lazarides MK, Giannoukas AD. Outcome after endovascular 
stent graft repair of aortoenteric fistula: A systematic review. 
J Vasc Surg. 2009;49(3):782-9.

	 3. 	Omran S, Raude B, Bürger M, Kapahnke S, Carstens JC, 
Haidar H, et al. Aortoduodenal fistulas after endovascular 
abdominal aortic aneurysm repair and open aortic repair. 
J Vasc Surg. 2021;S0741-5214(21)00330-X. 

	 4. 	Moulakakis KG, Kakisis J, Dalainas I, Smyrniotis V, Liapis CD. 
Endovascular management of secondary aortoduodenal 
fistula: the importance of gut restoration. Int J Angiol. 
2015;24(1):55-8.

	 5. 	Szilagyi DE. Management of complications after arterial 
reconstruction. Surg Clin North Am. 1979;59(4):659-68.

	 6. 	Yabu M, Himeno S, Kanayama Y, Furubayashi T, Kiriyama K, 
Nagasawa Y. Secondary aortoduodenal fistula complicating 
aortic grafting, as a cause of intermittent chronic intestinal 
bleeding. Intern Med. 1998;37(1):47-50. 

	 7. 	Pipinos II, Carr JA, Haithcock BE, Anagnostopoulos PV, 
Dossa CD, Reddy DJ. Secondary aortoenteric fistula. Ann 
Vasc Surg. 2000;14(6):688-96.

	 8. 	Bergqvist D, Bjorck M. Secondary arterioenteric fistulation-
-a systematic literature analysis. Eur J Vasc Endovasc Surg. 
2009;37(1):31-42.

	 9. 	Low RN, Wall SD, Jeffrey RB Jr, Sollitto RA, Reilly LM, Tierney 
LM Jr. Aortoenteric fistula and perigraft infection: evaluation 
with CT. Radiology 1990;175:(1)157-62.

	 10. 	Mark AS, Moss AA, McCarthy S, McCowin M. CT of aortoen-
teric fistulas. Invest Radiol. 1985;20(3):272-5. 

	 11. 	Taheri MS, Haghighatkhah H, Pourghorban R, Hosseini A. 
Multidetector computed tomography findings of abdominal 
aortic aneurysm and its complications: a pictorial review. 
Emerg Radiol 2013;20(5):443-51.

	 12. 	Partovi S, Trischman T, Sheth RA, Huynh TTT, Davidson JC, 
Prabhakar AM, et al. Imaging work-up and endovascular 
treatment options for aorto-enteric fistula. Cardiovasc 
Diagn Ther. 2018;8(Suppl 1):S200-7.

	 13. 	Batt M, Jean-Baptiste E, O’Connor S, Saint-Lebes B, Feugier 
P, Patra P, et al. Early and late results of contemporary man-
agement of 37 secondary aortoenteric fistulae. Eur J Vasc 
Endovasc Surg. 2011;41(6):748-57.

	 14. 	Deshpande A, Lovelock M, Mossop P, Denton M, Vidovich 
J, Gurry J. Endovascular repair of an aortoenteric fistula in 
a high-risk patient. J Endovasc Surg. 1999;6(4):4379-84.

	 15. 	Kakkos SK, Antoniadis PN, Klonaris CN, Papazoglou KO, 
Giannoukas AD, Matsagkas MI, et al. Open or endovascular 
repair of aortoenteric fistulas? A multicentre comparative 
study. Eur J Vasc Endovasc Surg. 2011;41(5):625-34.

	 16. 	Kakkos SK, Bicknell CD, Tsolakis IA, Bergqvist D; Hellenic 
Co-operative Group on Aortic Surgery. Editor’s Choice 
- Management of Secondary Aorto-enteric and Other 
Abdominal Arterio-enteric Fistulas: A Review and Pooled 
Data Analysis. Eur J Vasc Endovasc Surg. 2016;52(6):770-86. 



Secondary aortoenteric fistulas 151

ACHAIKI IATRIKI July - September 2021, Volume 40, Issue 3 

	17. 	Moulakakis KG, Koliakos N, Martikos G, Lazaris AM. A 
Technical Tip of Aortic Stump Reinforcement with Plica-
tion of the Falciform Ligament of the Liver. Ann Vasc Surg. 
2020;68:549-52.

	 18. 	Janko MR, Woo K, Hacker RI, Baril D, Bath J, Smeds MR, et al. 
In situ bypass and extra-anatomic bypass procedures result 
in similar survival in patients with secondary aortoenteric 
fistulas. J Vasc Surg. 2021;73(1):210-21.

Corresponding author:

Konstantinos G. Moulakakis MD, PhD, MSc, FEBVS
Associate Professor of Vascular Surgery, Department  
of Vascular Surgery, Patras University Hospital,  
University of Patras, Greece
Rio 26504 - Greece, Tel.: +30 6937357508 
E-mail: konmoulakakis@yahoo.gr


