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a b s t r a c t 

Abdominal aortic aneurysm has been described as a rare condition touching 1% of the pop- 

ulation over the age of 50 years with a high percentage of mortality. Aneurysms progress 

in size, causing deadly complications such as ruptures and fistulas. Computed tomography 

angiography is considered the gold standard imaging exam for the evaluation of abdominal 

aortic aneurysms and their complications. We report the case of an elderly patient admitted 

to the emergency room due to recurrent gastrointestinal bleeding. The computed tomogra- 

phy imaging findings were in favor of an abdominal aortic aneurysm complicated with a 

primary aortoduodenal fistula. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Abdominal aortic aneurysm (AAA) is defined in the literature
as a focal dilatation of the aorta that is more than 50% of its
diameter [1] . 

Abdominal aortic aneurysm is a rare disease that affects
elderly people (8% of the male population aged more than 65
years). In most cases, it remains asymptomatic until compli-
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cations occur. Rupture of an AAA and its associated catas-
trophic physiological injuries carry an overall mortality rate
in excess of 80% [2] . 

The main risk factors that have been found relevant in
the different studies include age, male gender, tobacco us-
age, family history, hypercholesterolemia, and hypertension
[3] . The pathogenesis of AAA involves the complex interaction
of a variety of factors acting over many years, which weaken
the aortic wall and increase the load upon it, leading to a
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Fig. 1 – Axial computed tomography with contrast images (Arterial phase) showing a sacciform aortic abdominal aneurysm 

measuring 30 mm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

progression in its size with rupture occurring at the end of the
growth spectrum [4] . 

The complications of AAA include rupture, infection,
aorto-enteric fistula, aorto-caval fistula, pseudoaneurysm,
thrombotic occlusion of the branch vessel, and compression
of adjacent structures [5] . 

Abdominal aortic aneurysm (AAA) rupture is defined as
bleeding outside the adventitia of a dilated aortic wall. Rup-
tures can be divided into free ruptures when they flow into
the peritoneal or retroperitoneal cavity. In a minority of cases,
AAAs rupture into the intestinal tract, frequently in the last
portion of the duodenum, creating an aortic enteric fistula or
into the cava vein [6] . 

The aortoenteric fistulas are subdivided into primary fistu-
las, which are very rare and are defined as communications
between the native aorta and the duodenum; gastrointesti-
nal bleeding represents the first symptom. Secondary aorto-
duodenal fistulas are postoperative complications that hap-
pen between the suture line of a vascular graft and the intes-
tine [7] . 

Computed tomography angiography is considered the gold
standard imaging exam for the evaluation of abdominal aortic
aneurysm and its complications [5] . 

Case report 

We report the case of a 90-year-old male patient admitted
to the emergency unit of our hospital with the chief com-
plaint of gastrointestinal hemorrhage. The patient’s history
reveals recurrent gastrointestinal bleeding episodes (Melena
and hematemesis) explored multiple times with a diagnosis
of a Dieulafoy’s lesion treated with Argon Plasma Coagulation
(APC). 

The patient presented 2 days before his admission with
massive melena and hematemesis, which is why he was ad-
mitted to the emergency room. At the moment of admission,
the patient was hemodynamically stable, with the presence
of a conjunctival pallor. fever was noted. The physical exam-
ination found epigastric pain and tenderness with palpable
abdominal mass. A rectal examination found signs in favor of
melena. 

His pertinent initial labs showed a hemoglobin of 4.1 g/dL
with a hematocrit of 23%. The rest of the laboratory findings
were normal. The patient was transfused with 3 units of blood.
Control hemoglobin was 8.6 g/dL. 

Since the patient’s history revealed Dieulafoy’s disease, an
esophagogastroduodenoscopy was performed initially after
transfusion and stabilization of the patient, which revealed a
minimal fundic blood lake with a large nonmobilizable blood
clot, a millimetric antral ulcer, micronodular bulbitis, and a
nonmobilizable duodenal blood clot in the depressed mucosal
area. 

Since there was active cause found of the gastrointesti-
nal bleeding on the esophagogastroduodenoscopy, the in-
vestigation was completed with a computed tomography
scan with contrast that showed the presence of a sacci-
form aortic abdominal aneurysm measuring 30mm ( Figs. 1
and 2 ) in close contact with the third portion of the duo-
denum with the presence of soft-tissue oedema surround-
ing the aorta and loss of the fat plane separating the aorta
and the duodenal tract ( Fig. 3 ) with disruption of the aor-
tic wall and extravasation of aortic contrast to the intesti-
nal lumen associated with a focal thickening of the duode-
num wall ( Fig. 4 ), all in favor of a primary aortoduodenal
fistula. 

Once the diagnosis of the rupture of the abdominal aorta
aneurysm was made, the patient was admitted to the inten-
sive care unit (ICU). While being prepared for an emergency
surgery, another episode of gastrointestinal bleeding occurred,
and within a few minutes, cardiac arrest developed. Massive
blood and clear crystalloid solutions and drugs were infused
via an immediately administered subclavian vein catheter
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Fig. 2 – 3-Dimensional reconstruction of computed tomography angiography of the abdominal aorta showing the sacciform 

aortic aneurysm (Blue arrow). 

Fig. 3 – Axial computed tomography with contrast images (Arterial phase) showing the abdominal aortic aneurysm (Blue 
arrow) in close contact with the third portion of the duodenum (Red Arrow) with the presence of soft-tissue oedema 
surrounding the aorta and loss of the fat plane separating the aorta and the duodenal tract. 
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Fig. 4 – Coronal computed tomography with contrast images (Arterial phase) showing disruption of the aortic wall and 

extravasation of aortic contrast to the intestinal lumen associated to a focal thickening of the duodenum wall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

while an external cardiac massage was performed. The pa-
tient was deceased. 

Discussion 

The first case of primary aortoenteric fistula was reported
by Sir Astley Cooper in 1822 [8] . The aortoenteric fistulas are
subdivided into primary fistulas, which are very rare and are
defined as communications between the native aorta and
the duodenum; gastrointestinal bleeding represents the first
symptom. Secondary aortoduodenal fistulas are postoperative
complications that happen between the suture line of a vas-
cular graft and the intestine [7] . 

Most of the primary aortoenteric fistulas are attributed to
an existing abdominal aorta aneurysm. However, it can some-
times be associated with an infection, a tumor, a radiotherapy
complication, or the ingestion of a foreign body [9] . The most
frequent localization of the primary aortoenteric fistulas oc-
curs between the aorta and duodenum (third portion) [10] . The
classical triad of an abdominal aortoduodenal fistula consists
of the presence of a pulsatile abdominal mass, abdominal, and
back pain, and intermittent gastrointestinal hemorrhage [11] .

Esophagogastroduodenoscopy is usually the first investiga-
tion in cases of gastrointestinal bleeding; however, its success
rate in the diagnosis of an aortoduodenal fistula is very low.
Indeed, in a review study done by S. J. F. Saers and M. R. M.
Scheltinga, which included a total of 81 patients with primary
aortoenteric fistula, the rate of success of the esophagogas-
troduodenoscopy was limited to only 25% [9] . The sensitivity
of computed tomography angiography for detecting aortoen-
teric fistulas is substantially greater than that of esophagogas-
troduodenoscopy [12] . Imaging is essential for the detection
of AAA, monitoring of the rate of growth, detection of com-
plications (ruptures and fistulas), preoperative planning, and
postoperative follow-up. Computed tomography angiography
remains the gold standard and imaging modality of choice
and has replaced conventional angiography for the evalua-
tion of AAA [5] . Chervu reviewed 243 patients diagnosed with
abdominal aorta aneurysms undergoing surgery and noticed
that 38% of AAAs were initially suspected on physical exami-
nation. However, 62% of the patients were found incidentally
by radiological examinations, showing the importance of the
computed tomography examination in the diagnosis of the
abdominal aorta aneurysm [13] . 

Computed tomography and angiography play a major role
in the management of abdominal aorta aneurysms. In fact,
it’s the gold standard for incidental detection and early di-
agnosis of AAA. A patient’s risk of AAA rupture can also be
assessed by measuring the diameter of the aneurysms, tortu-
osity, thrombus extent, and wall stress. Anatomic variants as
well as AAA etiology are determined with computed tomogra-
phy angiography [14] . In cases of suspicion of an aortoenteric
fistula, the computed tomography scans may show character-
istic findings such as [15] : 

• Direct signs: extravasation of aortic contrast to the intesti-
nal lumen; leakage of enteric material into the periaortic
space; disruption of the aortic wall; aortic or perivascular
gas. 
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• Indirect signs: free fluid ( < 20 HU) or soft-tissue oedema
( > 20 HU) in a circumferential arrangement surrounding
the aorta, loss of the fat plane separating the aorta, and
the gastrointestinal tract, focal thickening of the intesti-
nal wall > 5 mm, complications of aortic aneurysm (pseu-
doaneurysm, intramural hematoma), presence of bubbles
of ectopic gas more than 3-4 weeks following surgery
or soft tissue sleeve, free fluid, and hematoma after
2-3 months. 

The computed tomography scan diagnosis is not always
that easy since there are many potential mimics of aortoen-
teric fistulas, such as retroperitoneal fibrosis, infected aortic
aneurysm, infectious aortitis, and perigraft infection without
fistulization in case of a secondary aortoenteric fistula suspi-
cion [16] . Magnetic resonance imaging may have similar speci-
ficity and sensitivity, but its availability is limited in an emer-
gency situation. Ultrasonography may be useful in unstable
patients or those in whom the use of intravenous iodinated
contrast material is contraindicated [17] . 

The outcome of the management of an aortoenteric fis-
tula is conditioned by a rapid diagnosis and aggressive sur-
gical intervention. Initial hemodynamic support with ongo-
ing resuscitation is necessary to best temporize the patient
for the intervention. At the time of aortoenteric fistula diag-
nosis, blood cultures should be drawn, and broad-spectrum
antibiotics should be initiated to be narrowed following spe-
cific microbial growth. Surgical management is completed ei-
ther through a traditional invasive open approach in the form
of a laparotomy with or without thoracotomy. It is recom-
mended that repair of the aortic aneurysm consist of an inter-
positional synthetic graft and primary repair of the gastroin-
testinal tract. If extensive destruction of the intestinal wall
has taken place, segmental resection with end-to-end anas-
tomosis is preferred, or via a less invasive endovascular repair
of the aorta (EVAR) [18] . With advances in endoscopic tech-
niques and equipment, large clips for the closure of vascular-
enteric fistulas have come forward. Thus, clipping of fistulas
with esophagogastroduodenoscopy has now become feasible,
and the clipping of aorta-duodenal fistulas might be the next
step forward [19] . 

Primary aortoenteric fistula with gastroenteric bleeding is
associated with an almost 100% mortality rate if emergency
surgical treatment is not performed or delayed. Surgery can
decrease the mortality rate to 30%-40% if other complica-
tions occur, especially the infection of the abdominal aorta
aneurysm [20] . 

Conclusion 

Aortoenteric fistula is a life-threatening complication of ab-
dominal aortic aneurysm. Its diagnosis and management
cause usually a dilemma. The classical triad of pulsatile ab-
dominal mass, abdominal and back pain, and intermittent
gastrointestinal hemorrhage should alert the clinician. Com-
puted tomography angiography plays a major role in the man-
agement of the abdominal aorta aneurysm and its complica-
tions, such as the aortoenteric fistula. The management of an
aortoenteric fistula is a vital emergency with a high mortality
rate and bad outcomes. 

Patient consent 

Written informed consent for publication of this case study
was obtained from the patient’s family. 
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