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Abstract

Primary aortoenteric fistula (PAEF) is a rare entity that demands high clinical suspicion and efficient management in a limited
time. The evolution of interventional radiology established endovascular repair (EVAR) as an attractive option. The English litera-
ture was searched using the PubMed database with the terms “primary aortoenteric fistula”, “primary aortoduodenal fistula”
or “aortoduodenal fistula”, and “endovascular repair” in different combinations. Studies and original articles that described
the role and the outcomes of EVAR for primary aortoenteric fistula were included. Fourteen articles with a total of 15 patients
with primary aortoenteric fistula who were managed with EVAR were included in our literature review. PAEF is a rare and lethal

entity that everyone should be aware of. EVAR is a salvage option and a valuable weapon in our armamentarium. Is EVAR really

a “bridge to surgery” or is it the birth pangs of a minimally invasive definite treatment of PAEF?

Key words: critically ill patient, percutaneous endovascular repair, primary aortoenteric fistula.

Introduction

Aortoenteric fistula is defined as an abnormal commu-
nication between the aorta and the intestinal lumen and
it represents a rare and challenging entity for the surgeon.
When the aortoenteric fistula is a result of an abdominal
aortic aneurysm repair, it is considered secondary. On the
other hand, when no interventions in the aorta have pre-
ceded it, it is called a primary aortoenteric fistula [1]. Pri-
mary aortoenteric fistula (PAEF) is even rarer and the basic
mechanism is the erosion of the intestinal lumen from the
continuous pressure of an abdominal aortic aneurysm. The
most common location of PAEF, at a rate of 83%, concerns
the third portion of the duodenum and the celiac aorta [2].
PAEF was described for the first time in 1829 by Sir Astley
Cooper, whereas the first repair was performed in 1954 by
Zenker [3]. Since their discovery, there are increasing cases
of PAEF described in the literature, but they still remain
extremely rare with a reported incidence of 0.04-0.07% [4].
Aortoenteric fistulae are characterized by high mortality and
morbidity with a total rate of 30-40% and the immediate
diagnosis and treatment remain crucial in order to increase
the overall survival of the patient [5]. Initially, the traditional
open approach for the treatment of PAEFs was considered
as the gold standard, but the evolution of interventional ra-

diology managed to establish endovascular repair (EVAR) as
a quite promising and minimally invasive option [6]. The first
case of endovascular repair of PAEF was reported in 1997
and it steadily emerged as a promising option, because not
only is it a minimally invasive approach avoiding the morbid-
ity of open surgery but also it achieves superior short-term
outcomes when compared to open surgery, especially in
critically ill patients with a low survival rate [3, 7].

Aim

The aim of this study is to provide a comprehensive re-
view regarding the primary aortoenteric fistula and the key
role of EVAR with its short and long-term outcomes.

Material and methods

An extensive electronic search of the literature was per-
formed in the PubMed database using the terms “primary
aortoenteric fistula”, “primary aortoduodenal fistula”, “aor-
toduodenal fistula” and “endovascular repair” in different
combinations. Inclusion criteria were: (1) English language,
(2) original articles, case reports, and case series, (3) aor-
toenteric fistulae only between duodenum and aorta,
(4) no recurrences or secondary aortoenteric fistulae. All

the included articles were thoroughly examined and ana-
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lyzed concerning especially the key role of endovascular
repair as the first method of treatment for primary aorto-
enteric fistula. Regarding the “short-term outcomes” sec-
tion, hemodynamic stabilization, rate of re-bleeding, and
discharge of the patient were evaluated. In the “long-term
outcomes” section, the overall survival rate, the rate of re-
bleeding or re-infection, and the need for definite open sur-
gery were evaluated.

Results
Articles and patient characteristics

From the review of the literature, using the terms above,
fourteen articles were found to meet the criteria and a total
of fifteen patients with PAEF, who were managed initially
with EVAR (Table I). Thirteen articles were case reports and
one article a case series and they were reported from 2001
to 2021. The majority of patients were men (10 of 15 patients
- 66.6%) and the mean age was 64.2 (range: 35-89) years.

Clinical presentation of PAEF

The typical symptom that led patients to the emer-
gency department was upper gastrointestinal bleeding
(14 of 15 patients — 93%) and its clinical manifestations,
hematemesis, hematochezia, and melena.

Hemodynamic instability was the second most common
finding (11 of 15 patients — 73%), which presented with
tachycardia and hypotension. Less common symptoms were
syncope (5 of 15 patients — 33%), abdominal pain (3 of 15 pa-
tients — 20%), and fever (1 of 15 patients — 6%). The combi-
nation of upper gastrointestinal bleeding and hemodynamic
instability was the most frequent pattern of symptoms
(11 of 15 patients — 73%). Furthermore, 1 patient was admit-
ted to the emergency department only with syncope.

Diagnosis and causes of PAEF

The first procedure to be performed was esophagogas-
troduodenoscopy (EGD) (12 of 15 patients — 80%), aiming
to exclude other causes of upper gastrointestinal bleeding.
Nevertheless, EGD did not manage in any case to detect
the aortoenteric fistula. By contrast, computed tomography
angiography was performed on 13 of 15 patients (86%) and
was able to identify the aortoenteric fistula in all patients,
either with extravasation of the intravenous contrast to the
intestinal lumen or with the presence of free air in the aor-
ta and the aneurysm sac. Moreover, 3 of 15 patients (20%)
were investigated immediately with angiography from the
interventional radiologists, without performing EGD due to
hemodynamic instability. The leading cause of PAEFs was
the abdominal aortic aneurysm (10 of 15 patients — 67%).
Other less common causes were metastatic cancers, retro-
peritoneal fibrosis, radiation, and foreign bodies such as
eroding duodenal stents.

Techniques in endovascular repair

Closing the fistulous connection and controlling the
bleeding with an aortic stent in the celiac aorta is the main
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aspect of endovascular repair. However, there are also al-
ternative techniques described, such as the placement of
two aortic stents or embolization with coils or ballooning
in the proximal and distal ends for better stent expansion.
Moreover, the use of a rifampin-soaked stent is described.

Short-term outcomes (hemodynamic
stabilization, re-bleeding, discharge)

Regarding the short-term outcomes after EVAR, 13 of
15 (86%) patients were hemodynamically stable without
requiring any early re-intervention. In 1 (6.6%) patient re-
bleeding on the third postoperative day was noted and
a new aortic stent was placed. In the other patient (6.6%),
on the 5t postoperative day, a definite open surgical repair
was decided because of deterioration with more free air in
the aneurysm sac in the CT scan. Of the 15 patients, two
died on the 10t and 33" postoperative days from sepsis
and pulmonary infection respectively. In 1 patient it was de-
cided to perform definite treatment with an open surgical
approach on the 20t postoperative day, although without
any complications of the endovascular repair. The remain-
ing 12 (80%) patients managed to be discharged with the
aortic stent. The precise length of hospital stay is not men-
tioned in all cases and it is reported as “early discharge” or
“prolonged stay”, so it cannot be accurately determined.
In 5 cases where the hospital length stay is reported, the
mean time is 25.2 days (7 to 48 days) (Table I) [5-28].

Long-term outcomes (overall survival,
re-bleeding, re-infection, need for definite
surgery)

The long-term outcomes were evaluated for the 12 pa-
tients who managed to be discharged with the aortic stent.
Five out of 12 patients (41.6%) presented with re-bleeding
or recurrent infections. The mean postoperative time that
these symptoms presented was 13.3 months (1 month to
48 months follow-up). Three out of 25 (25%) died during the
follow-up. Two deaths were related to recurrent infections
and one to an irrelevant cause (myocardial infarction). Four
out of 12 patients (33.3%) were finally managed with open
surgical repair, 50% (2 of 4 patients) due to recurrent infec-
tions, 25% (1 of 4 patients) due to re-bleeding, and 25%
(1 of 4 patients) for achieving definite repair. Five patients
out of 12 (41.6%) managed to remain with the aortic stent
without having any signs of re-bleeding or recurrent infec-
tions with a mean follow-up of 31.4 months (6 months to
67 months). The overall survival rate for the patients who
were discharged with an aortic stent was 75% (9 of 12 pa-
tients).

Discussion

PAEF is one of the most challenging and lethal entities
that requires high clinical suspicion and immediate reac-
tion from the surgeon. Traditionally the basic targets to be
accomplished were control of the bleeding, control of infec-
tion, and preservation of distal perfusion [8]. In the past,
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these were achieved with an open approach, with bypass
grafting and aortic ligation, procedures with high mortality
(25-90%), a high rate of amputation (5-25%), and aortic
stump rupture in 10-50% [9]. Another option was the re-
construction of the aorta, with a respectively high rate of
mortality, 27-30% [10]. Nevertheless, throughout the years
EVAR emerged as a quite promising option, especially for
patients in extremis with massive bleeding and instability,
decreasing the rate of mortality and increasing the overall
survival [3].

The cornerstone for PAEF diagnosis is high clinical sus-
picion. The usual presenting symptoms of PAEF are abdom-
inal pain, upper gastrointestinal bleeding, and a palpable
pulsating abdominal mass. However, the simultaneous pres-
ence of this triad is found only in 11-23%, according to the
literature [3, 11]. Upper gastrointestinal bleeding manifest-
ing with hematemesis, hematochezia, or melena accounts
for the most common and initial symptom at a rate of 70%.
Another finding is “herald bleeding”, where an intermittent
hemorrhage with spontaneous closure of the aortoenteric
fistula by a thrombus is followed by a massive hemorrhage
with the collapse of the patient. This herald bleeding usu-
ally presents 6-24 hours before the hemodynamic instabil-
ity of the patient and it should always raise suspicions for
the presence of PAEF [12]. Other less common symptoms
are fever and septic emboli to the lower extremities due to
microbiota translocation [3]. In our literature review, 93%
of patients presented with upper Gl bleeding and the most
common pattern of symptoms (73%) were upper Gl bleed-
ing and hemodynamic instability.

However, PAEF requires not only high clinical suspicion
but also the necessary examinations in order to confirm
the diagnosis. Firstly, the EGD will exclude other causes of
upper Gl bleeding, but it will confirm the diagnosis at a rate
lower than 50%. Suspicious findings during EGD are active
bleeding in the third portion of the duodenum, external
pressure of the duodenum, or the observation of an aor-
tic stent which will also confirm the diagnosis. Therefore,
a negative EGD does not exclude the presence of PAEF [13].

Computed tomography angiography is far more supe-
rior when compared to EGD, because not only is it a non-
invasive method, but also it has a higher detection rate of
61%, sensitivity of 50-94%, and specificity of 85% [14]. Baril
et al. in their series with aortoenteric fistulae from 1997 to
2006 report a CT angiography sensitivity of 85.7% (12 of
14 patients) [8]. In the present literature review, the CT
angiography managed to confirm the diagnosis of PAEF in
86% (13 of 15 patients).

Moreover, CT angiography is a non-invasive method,
with lower chances of dislodging the thrombus and re-
bleeding [15]. Indirect signs of an aortoenteric fistula are
the presence of air inside the aorta or the aneurysm sac, the
elimination of the fat plane between aorta and duodenum,
and bowel thickening, whereas the pathognomonic sign of
PAEF is the extravasation of intravenous contrast to the in-
testinal lumen [14]. Another diagnostic tool is arteriography,
even though it tends to be abandoned as a diagnostic pro-
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cess because the flow of the intravenous contrast is weak
and the extravasation might not be identified [13]. Despite
this, arteriography still remains a valuable tool for critically
ill patients, because diagnosis and EVAR can be performed
simultaneously and any pointless delay is avoided, some-
thing which is crucial for the patient in extremis [16, 17].
The exact mechanism that leads to the creation of PAEF still
remains poorly understood but it seems that the continuous
pressure and erosion of the intestinal wall, combined with
infection, is the main mechanism. PAEFs in 73% of cases
is a consequence of an abdominal aortic aneurysm and in
26% a result of trauma or mycotic aneurysms [15]. Other
rare causes that are reported in the literature are radiation,
metastatic cancers, peptic ulcers, idiopathic inflamma-
tory bowel disease, and foreign bodies such as duodenal
stents [5, 16, 18]. In addition, some authors consider the
creation of an aortoenteric fistula after endoleak type Il as
a primary aortoenteric fistula, because they declare that this
is a result of erosion from the aneurysm sac [19].

The evolution of interventional radiology and its applica-
tion in the treatment of PAEFs managed to reduce the mor-
tality and the complications of the open surgical approach.
As a result, nowadays the traditional surgical approach for
PAEFs is considered obsolete and it is not applied as the
first option. Especially patients in extremis, patients with
a hostile abdomen due to previous operations, and patients
with advanced malignancy seem to benefit from a minimally
invasive procedure such as the endovascular repair. This is
also confirmed in our review where 86.6% (13 of 15 patients)
were stabilized hemodynamically after the endovascular ap-
proach and all of these findings advocate the beginning of
anew era in treating PAEFs. Nevertheless, EVAR for PAEFs is
not a panacea, and according to the literature it is related to
re-bleeding and recurrence of infections in the postoperative
period. Leonhardt et al. report a bleeding control rate of 80%
using the endovascular approach but also an increased rate
of re-bleeding and re-intervention [20]. A lot of skepticism
also exists regarding the placement of foreign material in
a contaminated field, as this leads to recurrent infections
and persistent sepsis. Antoniou et al. reported, in a sys-
tematic review of aortoenteric fistulae which were treated
with EVAR, that 44% of patients presented with recurrent
infections and re-bleeding, leading to deterioration of the
overall survival. Especially in patients with pre-existing signs
of sepsis, EVAR is associated with an increased rate of re-
infection [1]. On the other hand, many authors believe that
the aortic stent placement might be related to spontaneous
closure of the aortoenteric fistula and containment of the
infection by remodeling of the aorta and decreasing the
aortic angulation. However, this mechanism remains poorly
studied and not clearly elucidated [21]. The administration
of somatostatin and parenteral nutrition is also suggested
in order to accelerate the closure of the fistula and contain
the infection of the stent, but there are limited cases and
inconclusive results [22]. Furthermore, patients who are
treated with EVAR are recommended to take life-long an-
tibiotics for prophylaxis and suppression of the infection,
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although more studies are required [15]. Therefore, EVAR
should be considered as a primary option for certain cases
of patients. Critical illness with hemodynamic instability,
a hostile abdomen due to previous operations, and limited
life expectancy are the main reasons to select endovascu-
lar repair. Only if the patients manage to stabilize will they
receive a definite surgery with an open approach, as ac-
cording to the literature so far, EVAR should be considered
as a “bridge to surgery” [15]. Nevertheless, there are cases
of PAEF which were treated only with EVAR without signs
of re-infection or re-bleeding for a long-term follow-up. The
exact mechanisms are still not clarified and more studies
are needed to solve this enigma [5, 9, 23].

Conclusions

The therapeutic approach of PAEF is quite challeng-
ing and it requires high clinical suspicion and immediate
identification, in order to increase the chances of surviving.
EVAR is considered as a “bridge” to surgery by ensuring
time for a definite repair when the patient stabilizes. How-
ever, certain patients benefit from the use of EVAR as a pri-
mary option. More data and studies are required in order to
understand the mechanisms and establish a gold standard
approach for the treatment of PAEFs.
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