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SUMMARY
Primary aortoduodenal fistula (ADF) is a rare but morbid
diagnosis. Here, we present the case of a patient with a
primary ADF that resulted in mortality. Despite multiple
attempts at radiographic and endoscopic diagnosis, the
fistula did not declare itself until the patient
exsanguinated. Given the morbidity associated with ADF
and the imperfection of associated diagnostic studies, a
high index of suspicion is required to make a timely
diagnosis.

BACKGROUND
Primary aortoduodenal fistulae (ADF) are very
uncommon. Data from autopsy series show a preva-
lence of 0.07%. These cause an estimated 3% of
massive gastrointestinal (GI) haemorrhages but
comprise 6% of all deaths.1 Secondary ADF (fistu-
lae occurring after abdominal aneurysm repair)
occur over 10 times more frequently than primary
at a rate of 0.5–1.1%. This accounts for over 80%
of all aortoenteric fistulae (AEF), and occur follow-
ing an estimated 4% of open aortic repairs.2–4 The
rarity of primary AEF or ADF make it difficult to
ascertain aetiology. While the treatment for massive
GI bleeding follows an established algorithm, diag-
nosis of a primary ADF can be more difficult due
to its infrequency as well as its occasionally insidi-
ous presentation. Early diagnosis of ADF is critical
due to their significant lethality, with an estimated
5% of patients dying prior to surgical intervention.
No one study has been able to quantify what the
exact mortality is, but based on our literature
review, it appears to be anywhere from 30% to
70%.2 5 6 ADF is three times more common in
men than women and features an average age at
presentation of 64 years. As mentioned above, it is
significantly more likely in patients who previously
had an aortic intervention (eg, open aortic aneur-
ysm repair). Unfortunately, elderly patients fre-
quently present to emergency departments with
upper GI bleeding and even with a high index of
suspicion, ADF is rarely thought to be likely in a
standard differential diagnosis.

CASE PRESENTATION
A man aged 78 years presented to the emergency
room at an outside hospital with symptoms of new-
onset left lower extremity numbness, tingling and a
presyncopal episode. While in the emergency
department, he began to have severe intermittent
abdominal pain with multiple reported episodes of
haematochezia. A nasogastric (NG) tube was placed
with interval removal of an unknown quantity of

sanguineous output. CT angiogram (CTA) of his
chest, abdomen and pelvis was performed along
with a lower extremity arterial duplex. These
showed a 4.6 cm abdominal aortic aneurysm (AAA)
without evidence of rupture and a 1.6 cm left iliac
aneurysm (figures 1 and 2). It also revealed non-
visualisation of two of three mesenteric vessels with
severe atherosclerosis of both external iliac arteries
with near occlusion on the left. He was started on
a proton-pump inhibitor infusion, transfused 2
units of packed red blood cells (PRBCs) and was
transferred to our hospital for further care.
On arrival, the gastroenterology service was con-

sulted by the intensive care unit (ICU), but endos-
copy was initially deferred because the patient had
two bowel movements in the ICU without evidence
of melena, he had no recurrence of haematochezia
and NG tube output was non-bloody. Furthermore,
he had a stable haemoglobin, his vital signs were
within normal limits and his other symptoms
seemed imperative at the time. Review of his
medical history was notable for peripheral arterial
disease, an AAA previously measuring 4.4 cm in
size, a left iliac aneurysm measuring 1.6 cm and a
splenectomy for lymphoma (unknown type).
Several hours following admission, the patient
became increasingly tachycardic, tachypnoeic,
febrile, with worsening abdominal pain and a wor-
sening leucocytosis. General surgery was consulted
and his abdominal examination demonstrated peri-
tonitis. Further, he was found to have a cold, pulse-
less left lower extremity with decreased sensation
but preserved motor function. A lower extremity
arterial duplex showed sluggish, monophasic flow
to the left foot with occlusion of the femoral
vessels and reconstitution at the popliteal artery. A
presumptive diagnosis of mesenteric ischaemia and
acute on chronic critical limb ischaemia was made,
and the patient was prepared for an emergent
exploratory laparotomy. A vascular surgery consult
was placed and they recommended initiation of a
heparin infusion postoperatively and aspirin for his
threatened limb, with possible further interventions
after stabilisation of his general surgical issues. The
patient was given broad-spectrum antibiotics, full
anticoagulation with heparin though a bolus dose
was withheld due to his reported prior GI bleeding
and he was taken to the operating theatre for
exploration.
In the operating theatre, he was found to have a

necrotic descending and sigmoid colon. An intrao-
perative oesophagogastroduodenoscopy (EGD)
demonstrated clotted blood in the stomach and in
the duodenum to the ampulla, with no evidence of
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active bleeding. A left colectomy was performed and the patient
was left in discontinuity with temporary abdominal closure due
to the patient’s extremis and expectation of a ‘second-look’
operation. The possibility of an ADF was discussed initially but
in the light of the ischaemic left colon and unimpressive EGD,
this diagnosis was thought to be unlikely.

The patient was taken back to the ICU for further resuscita-
tion. After receiving 4 units of PRBCs perioperatively, his
haemoglobin had increased appropriately to 14.7 g/dL. His vital
signs and base deficit normalised. He was kept on antibiotics for
ischaemic colitis and low-dose heparin for suspected acute on
chronic critical ischaemia of the left lower extremity. The
second-look operation was planned for 24–36 hours after his

initial surgery in order to further investigate the source of his
GI bleeding, reassess the viability of his bowel, mature a stoma
and possibly close his abdomen. The patient remained stable for
20 hours until the night of postoperative day 1 when he experi-
enced sudden-onset tachycardia and hypotension requiring
vasopressor support, dropping haemoglobin and worsening
abdominal distension. Shortly thereafter, he began to have
grossly sanguineous output from his NG tube. A massive trans-
fusion protocol was initiated and the patient was emergently
taken to the operating theatre for haemorrhagic shock due to an
upper GI bleed from an unclear source.

In the operating theatre, no extraluminal bleeding was appre-
ciated. The small bowel and remaining colon appeared healthy.
Given continued sanguineous drainage from the patient’s NG
tube, an anterior gastrotomy was made. This revealed a large
volume of clot that was subsequently evacuated. The mucosal
surface was otherwise intact and healthy appearing. During
inspection of the stomach, a large volume of arterial blood was
appreciated to be coming retrograde via the pylorus. A prox-
imal, longitudinal duodenotomy was made, but there was no
bleeding appreciated to be coming from the first or second part
of the duodenum. Profuse bleeding continued from the distal
small bowel and the patient went into cardiac arrest. His aorta
was cross-clamped at the diaphragmatic hiatus and advanced
cardiovascular life support was initiated. Despite maximal resus-
citative efforts, the patient was pronounced dead 20 min later.

DIFFERENTIAL DIAGNOSIS
Gastric or duodenal ulcer, gastric or duodenal perforation,
AAA, mesenteric ischaemia, Mallory Weiss tear, gastric or duo-
denal mass, aortoenteric fistula.

TREATMENT
Treatment of AEF includes repair of the aorta via either in situ
graft placement or extra-anatomic bypass along with possible
placement of in situ grafts. Omentum should then be placed
over the repair.

The repair of the small bowel is generally performed primar-
ily but at times may require resection and anastomosis.

OUTCOME AND FOLLOW-UP
Postmortem, further exploration and medial visceral rotation of
the duodenum revealed a 4 mm ulcer in the third portion.
Blood was expressed via this penetrating ulcer with manual
compression of the underlying aorta, consistent with a primary
ADF.

DISCUSSION
Diagnosis of an ADF or AEF can be challenging as a frequent
presentation is that of a minor upper GI bleed. In primary and
secondary ADF, the most common symptoms of an actively
bleeding fistula are haematemesis, melena, the sequelae of hypo-
tension (such as fatigue or syncope) and abdominal pain.
Non-bleeding fistulae may simply present as abdominal pain.7–9

The aetiology of secondary ADF or AEF appears to involve
either sepsis, mechanical trauma between the graft and adherent
intestine or a combination of both.3 Secondary AEF most fre-
quently occur 36 months postoperatively but can vary in time to
presentation from a few months to several years. Most AEF
involve the duodenum (60%), but fistulae between the aorta
and the GI tract can occur from the oesophagus to the colon.5

The declining incidence of oesophageal aortic fistulae is primar-
ily due to the declining prevalence of syphilis, but the remainder
of the distribution appears to have stayed the same since its first

Figure 1 Saggital CT angiography demonstrating separation between
the patient’s known 4.6 cm saccular (red arrow), infrarenal abdominal
aortic aneurysm and the eventual site of exsanguinating haemorrhage
(blue arrow). Note: there is no extravasation of contrast to suggest the
presence of an aortoduodenal fistula.

Figure 2 Coronal CT angiography demonstrating separation between
the patient’s known 4.6 cm saccular (red arrow), infrarenal abdominal
aortic aneurysm and the eventual site of exsanguinating haemorrhage
(blue arrow). Note: there is no extravasation of contrast to suggest the
presence of an aortoduodenal fistula.

2 Richards CRN, et al. BMJ Case Rep 2016. doi:10.1136/bcr-2016-217001

Rare disease



discovery in the midnineteenth century.10 The aetiology of
primary ADF is more controversial and likely more idiosyn-
cratic. In the patient described above, there was a stable AAA,
which was significantly more inferior than the level of the
fistula. It is possible that this was involved in the aetiology of
this particular patient’s ADF, but seems highly unlikely to be a
direct cause in the light of the physical separation of the AAA
from the ADF. It is more likely that the advanced atherosclerotic
disease that contributed to the development of an AAA also
caused the primary ADF.

CT has an estimated sensitivity of 60%. While this is the
most sensitive of available imaging modalities, the false-negative
rate is quite high. As no one imaging modality is highly sensi-
tive, CT scan, barium swallow and angiography can all be com-
plementary to elicit the correct diagnosis.6 11 Endoscopy, as was
performed in this case, may not visualise the bleed and may
disrupt a clot. Conversely, it may also provide essential diagnos-
tic information. We suggest that endoscopy be performed in the
operating theatre by a highly experienced endoscopist if there is
high clinical suspicion for an ADF due to the potential for
sudden, life-threatening bleeding. Had the endoscopist in this
scenario reached the third portion of the duodenum, it is pos-
sible that the ADF would have been discovered prior to exsan-
guination. Classically, a ‘herald bleed’ is described as a form of
self-limited period of bleeding, providing warning for a subse-
quent massive haemorrhage. The frequency of this poorly
understood phenomenon is unknown, and by definition, it may
be subclinical. There can also be a significant variance in the
time course between the ‘herald bleed’ and a massive haemor-
rhage, anywhere from 6 hours to 3 weeks. While resuscitation is
the first step in the treatment of ADF, preventing hypertension
and even permissive hypotension may just as critical to avoid
disruption of a formed thrombus.4 12–14

An estimated 50% of all AEF repairs (to include primary and
secondary ADF or AEF) involve an extra-anatomic bypass with
in situ grafts placed nearly 40% of the time. The placement of
omentum over the repair and in situ (versus extra-anatomic)
graft placement are two factors that appear to reduce the overall
mortality. The most frequent cause of death in patients who sur-
vived the initial repair is recurrent ADF (49%), multiorgan
system failure (16%) and sepsis (16%). The repair infrequently
involves resection of small bowel with most enteric repairs
being performed primarily. In patients requiring resection, resec-
tion and anastomosis are performed significantly more fre-
quently than other procedures such as gastrojejunostomy or
Roux en Y.6

This patient’s herald bleed likely led to acute on chronic
ischaemia in his left lower extremity as well as colonic ischae-
mia. The CTA was negative and the patient had no history of
prior intervention on his known AAA. During the first oper-
ation, a plausible explanation for this patient’s upper GI bleed
was not discovered and would not be discovered until too late.
While primary AEF is a rare clinical entity, nearly every other
possible source of bleeding had been excluded by the time the
patient exsanguinated. This speaks to the need for heightened
clinical suspicion that must exist even for such unusual sources
of life-threatening GI bleeding. In the immortal words of Sir
Arthur Conan Doyle, ‘When you have excluded the impossible,
whatever remains, however improbable, must be the truth’.15

Hence with the known poor sensitivity and specificity of all
forms of imaging, negative test results rule out little. In the
current era with highly sophisticated imaging, it can be easy to

forget that direct visualisation is sometimes the only form of
direct evidence possible. Additionally, it seems that there is a
trend towards limiting the invasiveness of large open surgeries
as minimally invasive techniques are now the norm. It is better
to have a negative exploratory laparotomy, or even a negative
duodenotomy, than a dead patient.

Learning points

▸ Owing to the difficulty in diagnosis of aortoenteric fistulae
(AEF), a high index of suspicion is necessary to make a
timely diagnosis.

▸ While CT angiography is the best studied imaging modality
available, its sensitivity is poor for AEF.

▸ The standard presentation of this diagnosis may be
confounded by patient-specific comorbidities.

▸ When exploring the abdomen for massive upper
gastrointestinal bleeding, it is imperative to examine the
third portion of the duodenum.
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