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Abstract: Aorto-enteric fistula (AEF) is a rare life-threatening condition. Early recognition and diagnosis

are of paramount importance to improve outcome. In this article four cases of AEF with relevant pre- and

post-procedural images are presented to demonstrate the utility of cross-sectional imaging in the work-up of

AEF. The literature is reviewed to describe the typical presentation of AEF, the diagnostic work-up of AEF,

and the different methods used to treat AEF. Endovascular repair of AEF is gaining increasing attention due

to its decreased short-term mortality compared to open surgical techniques.
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Introduction

Aorto-enteric fistula (AEF) is a rare though life-threatening
condition that is formed when the aorta erodes through
the wall of an adjacent segment of the gastrointestinal (GI)
tract, leading to sepsis or hemorrhage if untreated. The
current management of AEFs remains controversial. AEFs
are traditionally classified as either primary or secondary,
with the majority attributed to the latter category (1).
Primary AEFs can occur as a direct consequence of
large untreated descending thoracic or abdominal aortic
aneurysms (AAAs) with or without associated infection
(mycotic aneurysm or aortitis), eroding through the
bowel wall, or due to bulky para-aortic tumoral tissue
invading through the aortic wall. Secondary AEFs (SAEFs)
are more common than primary AEFs and generally
develop as a result of long-term sequelae of either
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surgical or endovascular aortic reconstruction, with no
significant difference in SAEF incidence between the two
approaches (2). Most AEFs develop between the duodenum
and the aorta; however, they can occur in almost any section
of the GI tract (3).

Because AEFs can cause death by exsanguination if left
untreated, it is crucial to recognize and treat AEFs as rapidly
as possible (4,5). However, AEFs can be difficult to diagnose
due to their rarity and the multitudinous causes of GI
bleeding. Clinicians should be cognizant to include SAEF
on the differential diagnosis of GI bleeding, especially if the
patient has a history of AAA reconstruction.

SAEFs can be managed by pursuing either a surgical
or an endovascular approach. Surgical techniques used
to treat SAEF include aortic graft/stent excision, with

either in situ aortic reconstruction or extra-anatomic
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bypass (1,6,7). Recent estimates of early post-operative
mortality for these open surgical techniques vary widely, but
remain high, in the range of 18-54% (8,9). As a result of
these high mortality rates, endovascular interventions have
grown in popularity to manage AEF patients.

The most commonly used endovascular SAEF
management technique is stent-graft repair. Endovascular
balloon occlusion or coil embolization can also be used
to quickly stop hemorrhagic blood loss. Based on prior
studies there appears to be a profound early survival benefit
when endovascular management of SAEFs is performed
compared with surgical management. Some of this benefit is
lost when analyzing long-term outcome data, primarily due
to the increased rates of recurrence and sepsis associated
with some endovascular techniques. Despite this, long
term survival rates still appear higher with endovascular
management of SAEFs compared to open surgery (3).

Given the relatively small number of cases of SAEF
treated with endovascular techniques, more evidence in a
multicenter approach is required to conduct a thorough
comparison and obtain reliable long-term outcome data.
Furthermore, by adding more cases to the compendium
of literature, it may eventually be possible to determine
the contributing factors to recurrence and sepsis in SAEF
patients managed with endovascular treatment. Gaining
knowledge about these factors may allow for appropriate
interventions to be made to greatly improve outcomes.
Moreover, surgical and endovascular management of SAEF
can be integrated in a complementary approach. There have
been suggestions of using endovascular management as a
bridge to open repair (10).

In addition to elaborating on the current literature with
a focus on endovascular treatment of SAEF we present
four representative cases of AEF with imaging findings.
Three patients had aorto-esophageal fistula and one patient
was found to have an aorto-jejunal fistula. AEFs in these
locations are less common, so discussing these cases may
assist in early differential consideration, diagnosis, and
management of future AEFs.

Clinical presentation of AEF

The most common presentation of SAEF is GI bleeding
(11-13). GI bleeding in SAEF can follow a distinct pattern
in which patients encounter one or more smaller ‘herald
bleeds’ before experiencing massive hemorrhage hours or
months later (14,15). These massive hemorrhages may be
life threatening. However, between 27% and 60% of SAEFs
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do not present with GI bleeding (1,6,8). The most common
presentation for SAEF without GI bleeding is sepsis, which
occurs in up to 80% of SAEF patients (some of these may
have concomitant GI bleeding) (16,17).

The reason why some SAEFs present with GI bleeding and
others do not is presumably related to the type of SAEF (18).
Anastomotic fistulas in the postsurgical setting involve the
graft-aortic suture line. The constant pulsation of the aorta
likely causes the suture line to gradually erode through the
bowel wall leading to massive GI hemorrhage. In contrast,
paraprosthetic fistulas do not involve the suture line, but
the body of the graft which erodes through the wall of the
bowel, allowing bacterial translocation from bowel flora
into the aorta, thereby enhancing susceptibility to sepsis

(16,19,20).

Diagnostic work-up of AEF

Timely diagnosis of SAEF is critical and requires a
high degree of suspicion when a patient presents with
signs of GI hemorrhage or sepsis. While SAEFs are
frequently diagnosed intraoperatively during laparotomy,
and are occasionally detected pre-operatively with
endoscopy, CT angiography is the diagnostic modality
of choice (3,7,8,21,22). CT angiography has a relatively
high sensitivity (approximately 94%) and specificity
(approximately 85%) for the diagnosis of SAEF (23-25).

CT findings that strongly suggest SAEF include
periaortic foci of gas, periaortic inflammatory changes
including fat stranding, periaortic edema, thickening and
close proximity of the graft to the adjacent bowel wall,
graft thrombosis, perigraft fluid, and extravasation of
contrast agent into the GI lumen (6,8,21,26). Several of
these findings are nonspecific and can be within normal
limits within the first weeks post aortic graft placement,
such as foci of gas and perigraft edema. However, if these
findings appear several months post-procedure, these
signs are suspicious for complication, such as SAEF or
endograft infection (24). Figure 1 shows a case of a patient
presenting with acute GI bleeding. The value of cross-
sectional imaging in the diagnostic work-up of GI bleeding
is demonstrated since the CT images revealed an AAA that
had formed a fistulous connection with the jejunum.

Open surgical repair of AEF

There is a wealth of literature describing open surgical
techniques to repair SAEF. Surgical treatment of AEF
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Figure 1 Patient presenting with GI bleeding. Contrast-enhanced CT imaging demonstrating aneurysmal abdominal aorta with mural

thrombus and peripheral calcifications (A); jejunal bowel loops are warping along the anterior and medial aneurysmal wall with loss of the fat

plane (arrow) between the aneurysmal wall and small bowel (B). Constellation of findings are consistent with an aorto-jejunal fistula.

consists of graft excision with either extra-anatomic
bypass or in situ graft reconstruction. With extra-anatomic
reconstruction, the bypass can be performed either prior
to or simultaneously with the graft excision (27). With in
situ reconstruction, the aortic reconstruction is performed
immediately after the affected graft is excised. Candidate
conduits for aortic reconstruction include a new synthetic
graft, arterial homograft, or autogenous femoral venous
graft (28). In addition, concomitant surgical repair of
the intestinal defect is achieved at the same time. Prior
studies have found that, among the aforementioned surgical
techniques, iz sifu repair using a vein graft or prosthetic graft is
associated with the lowest long-term mortality rates and lowest
rates of sepsis, especially if the graft is covered with omentum.
However, even iz situ vein grafting for SAEF is associated with
an in-hospital mortality rate of 32%, which is considerably
higher than the 7% in-hospital mortality of endovascular
treatment of SAEF (3,29). Despite decades of attempted
improvement and development of novel techniques, morbidity
and mortality associated with open surgical repair of SAEF
remain major obstacles (28,30-32). Figure 2 presents a 64-year-
old man with a prior thoracic aortic aneurysm endograft repair.
The patient presented with dysphagia and sharp back pain. CT
imaging and esophagogram revealed clearly the presence of an
aorto-esophageal fistula which was treated with open surgical
repair.

Endovascular repair of AEF

Endovascular repair of SAEF has emerged as an evolving
treatment option with potentially improved mortality
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outcomes.

The principle idea in endovascular stent graft repair of
SAEF is to place a stent in order to seal the aortic defect
and exclude the fistulous connection to the bowel, thereby
stopping the hemorrhage. Typically, this placement involves
a significant amount of overlap with the original endograft,
as well as extension beyond the original graft edges if an
appropriate landing zone is available. At the same time, the
graft must not exclude the renal arteries, so placement needs
to be highly precise and pre-procedural planning with cross-
sectional imaging (usually CT angiography or less likely
MR angiography) is of utmost importance. Angiography
guided stent graft placement is performed after gaining
arterial access via the femoral artery. A guidewire and sheath
then guide delivery of the stent graft to the appropriate
site, ideally distal to the renal arteries but proximal enough
to exclude the fistula (if that is anatomically feasible).
Stent graft repair also has the option to be coupled with
concomitant endoscopy to repair the intestinal defect at the
same time and this may contribute to decreased morbidity
and mortality (33).

In addition to stent graft repair, other endovascular
techniques have also demonstrated utility in treating
SAEFs. Endovascular balloon occlusion can be used
to gain rapid control of the aortic bleeding source in a
hemodynamically unstable patient. This can gain time to
determine a definitive treatment plan (34,35). Similarly,
coil embolization can be used as a temporizing or palliative
measure to stop bleeding. Coil embolization can also be
repeated when further GI bleeding occurs. In a previous
study, coil embolization allowed for two to six weeks
of bleeding free period before bleeding reoccurred and
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Figure 2 A 64-year-old male with history of descending thoracic aortic aneurysm, status post-stent graft repair. The patient presented with
dysphagia and new onset sharp back pain. Contrast-enhanced CT showed descending thoracic aorta stent graft with surrounding foci of
gas and increased soft tissue component, suggesting inflammatory process. There is a broad-based gas field fistulous connection (asterisk)
visualized between the esophagus and the wall of the stented aneurysm (A); esophagogram was performed which clearly demonstrates
extravasation of contrast (arrow) from the mid- to distal third of the esophagus into the stent graft (B); constellation of findings are
consistent with aorto-esophageal fistula. Subsequently the patient underwent open surgical repair of the fistula with two layers of latissimus
dorsi muscle flap transposition which were used to separate the aorta from the esophagus, thereby closing the fistulous tract. Post-operative
CT imaging shows that the fistulous communication is no longer present with a separating tissue plane between the aorta and the esophagus

(C); several months later the patient presented with recurrent aorto-esophageal fistula confirmed with contrast-enhanced CT (D). Notably,

the fistulous defect appeared more pronounced at the time of recurrence compared to the one at initial diagnosis.

definitive treatment was required (36). These two to six
weeks may help to stabilize the patient in the ICU, thereby
potentially improving outcome.

Regardless of what method is used to repair the SAEE,
post-procedural contrast-enhanced CT angiography is
usually performed to verify closure of the aortic defect. If
there are signs of infection around the aneurysmal sac with
a sizable fluid collection, CT guided percutaneous drainage
can be considered. Broad spectrum antibiotic therapy under
guidance of the infectious disease consulting service should
be initiated early and maintained chronically to reduce the
risk of recurrent sepsis.

Figure 3 shows a case of a 59-year-old man with
esophageal cancer resulting in aorto-esophageal fistula
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which was treated with an endograft. Figure 4 demonstrates
a case of an 85-year-old woman with a history of
complicated thoracic aneurysmal disease and subsequent
development of aorto-esophageal fistula which was treated
by placement of stent-graft into the esophagus.

Outcomes for endovascular treatment of SAEF

Current outcomes for endovascular repair of SAEF are
promising. A recent meta-analysis reported an in-hospital
mortality rate of 7% for 98 well-documented cases of
endovascular SAEF repair from the literature, compared to
an in-hospital mortality rate of 34% for the 725 available
cases of open surgical SAEF repair. The proportion of

Cardiovasc Diagn Ther 2018;8(Suppl 1):5200-S207



S204

Partovi et al. Imaging and endovascular treatment for AEF

Figure 3 A 59-year-old man being treated for esophageal cancer presented with massive hematemesis. Fludeoxyglucose (FDG)-positron

emission tomography (PET)-CT shows an FGD-avid tumor in the mid-esophagus abutting the aorta (A). Angiography demonstrates a

focal aorto-esophageal fistula (asterisk in B) which was successfully excluded using a Gore (WL Gore & Associates, Flagstaff, Arizona, USA)

endograft (C).

endovascular repair patients that did not experience sepsis
during the 2-year period following endovascular treatment
was remarkably low, at 58%, compared to 81% for the open
surgery patients. It needs to be considered that SAEF is a
rare disease entity and therefore the number of available
cases is relatively limited. Sepsis rate may be improved in
the future by using an early preventive broad spectrum
antibiotic regimen under the guidance of the infectious
disease consulting service and by performing early
aggressive percutaneous CT-guided drainage of peri-aortic
post-procedure fluid. Additionally, there was no sepsis
reported in the eight endovascular repair patients that also
had intestinal repair. Overall survival rate after 2 years was
still significantly better for those treated with endovascular
repair compared to those treated with surgical repair, 51%
(endovascular repair) vs. 40% (surgical repair) (3).
Recurrent infection remains a challenging problem
following endovascular repair of AEF. Presence of infection
pre-procedure was associated with worse outcome after
endovascular repair of AEF. The incidence of infection after
endovascular repair of AEF with a follow-up of 13 months
is estimated to be approximately 44% (37). There has
not been a direct comparison of infection associated with
open surgical repair versus endovascular repair of AEF to
date to the best of our knowledge. The rate of infection in

© Cardiovascular Diagnosis and Therapy. All rights reserved.

cdt.amegroups.com

survivors of open surgical repair of AEF after a 9-month
follow-up was 25% (38). It is possible that the rate of
infection following surgical repair is slightly lower than
that following endovascular repair because open surgery
allows for debridement of infected tissue and removal of
infected grafts. Additionally, there is always increased risk of
infection when introducing foreign material. These findings
could suggest that when infection is present pre-operatively,
endovascular repair may not be ideal as a definitive
treatment for AEF, but rather as a bridge to surgery or a
stabilizing maneuver. However, more studies are needed to
determine and evaluate variables that determine differences
in outcome, and to compare outcomes directly between
endovascular and open surgical repair of AEF.

It may be beneficial to repair the intestinal defect
endoscopically at the same time as endovascular repair of
the aorta. Post-procedure broad spectrum antibiotics may
lower the sepsis rate as well.

Conclusions

AEF is a rare and potentially life-threatening condition.
Early diagnosis and aggressive management of AEF are
essential. In this article, less-common types of AEFs,
including three aorto-esophageal fistulas and one aorto-
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Figure 4 An 85-year-old woman with a relevant past medical history of complicated thoracic aneurysmal disease. Patient underwent thoracic

endovascular aortic repair (TEVAR) in the past. Angiography image demonstrates fusiform aneurysm of the aortic arch prior to TEVAR

(A); there was subsequent pseudoaneurysm formation of the aortic arch (B); the pseudoaneurysm exhibits mass effect on the adjacent

mediastinal structures including the bronchial system and esophagus (C); patient was treated with re-stenting as seen on angiography image

with successful exclusion of the pseudoaneurysm (D); post-procedure the patient developed hematemesis. There is increased gas formation

posterior-medially abutting the re-stenting area and extending towards the esophagus. There is marked inflammatory soft tissue between the

esophagus and the aneurysm repair region. An enteric tube is in place within the esophagus (E); these findings are suspicious for a fistulous

connection containing foci of gas between the esophagus and the repaired thoracic aorta. The fistula was excluded by placing a stent-graft in

the esophagus. The coronal contrast-enhanced CT of the chest and abdomen (F) visualizes the stent-graft in satisfactory position within the

esophagus. There appears to be a decreased amount of mediastinal gas without definitive visualization of a fistulous connection.

jejunal fistula were presented. Additionally, the value of
contrast-enhanced CT imaging for timely recognition has
been demonstrated based on these cases.

Traditionally treatment of AEF has been associated with
high mortality. A variety of open surgical techniques have
been described, but intraoperative and in-hospital mortality
for surgical repair of AEF remains high. Endovascular
repair of AEF has emerged as a promising treatment option
with markedly lower short-term mortality compared to
open surgery. Most complications after endovascular
repair are related to sepsis shortly after the procedure and
recurrence months to years post procedure.

AEFs are a rare disease entity and therefore randomized
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prospective clinical trial to compare different treatment
techniques may be challenging to conduct. However, more
data regarding specific treatment methods and outcomes are
required. Helpful data for every case may include patient
characteristics, AEF type and location, treatment modality,
exact type of surgical or endovascular procedure, post-
procedural management, and short as well as long-term
morbidity and mortality. One attractive solution to acquire
these data may be a multicenter database registry.
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