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Abstract:

A 79-year-old man with appetite loss and nausea for 1 month was admitted to our hospital. His thoracic
aortic aneurysm had gradually increased in size due to perigraft endoleak after the previous aneurysm repair
surgery. Although he showed no hematemesis, melena, or a fever, gastrointestinal endoscopy and contrast-
enhanced computed tomography (CT) revealed an aortoesophageal fistula (AEF). He developed septic shock
due to a perigraft abscess and eventually died, although aortic graft replacement and esophageal transection
were performed. Clinical suspicion is the most important factor for obtaining an accurate diagnosis and im-

proving the prognosis in cases of AEF.
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Introduction

Aortoesophageal fistula (AEF) is a rare and often fatal
complication after any aortic intervention. The clinical
symptoms of AEF generally comprise hematemesis, chest
pain, and a fever, but a substantial subset of patients show
nonspecific clinical findings. This report describes a case of
AEF without gastrointestinal bleeding or infectious symp-
toms that developed after aortic surgical reconstructions. Al-
though a preoperative diagnosis was made, the patient ulti-
mately died of septic shock due to a perigraft abscess. We
discuss the proper diagnostic and therapeutic procedures to
reduce the mortality of AEF.

Case Report

A 79-year-old man with a history of aortic reconstruction
surgery was admitted to our hospital because of appetite loss
and nausea. He had been diagnosed with thoracic and ab-
dominal aortic aneurysms 15 years before admission at 64
years of age. Ten years later, at 74 years of age, he had un-
dergone prosthetic replacement of the abdominal aorta by
traditional open surgery. Four weeks after the operation,
graft replacement of the thoracic aorta via median ster-
notomy was planned. Because his thoracic aneurysm ex-

tended to the arch, open surgery rather than thoracic endo-
vascular aortic repair (TEVAR) was deemed suitable. How-
ever, his general condition worsened in the operating room,
and he underwent the operation using the pull-through tech-
nique as a less-invasive procedure.

He received periodic follow-up examinations at the car-
diovascular surgery section, and computed tomography (CT)
showed that his thoracic aortic aneurysm had gradually in-
creased in size due to perigraft leak (blood flow entry be-
tween the graft and the aneurysm), without ectopic gas or
other findings. Because he had mild cognitive impairment
and no symptoms, he did not want receive any surgical
treatments. He had been taking medication for hypertension,
and his blood pressure was well-controlled. Over the past
four weeks, he had reported appetite loss and nausea after
eating. He occasionally vomited without hematemesis or
melena. He also had an esophageal hiatal hernia that had
been identified on gastrointestinal endoscopy one year be-
fore this admission. He had tried taking lansoprazole orally
at 15 mg/day empirically, without relief. He also reported a
weight loss of 6 kg/3 months and was referred to us for fur-
ther investigation. He was afebrile and had no chest pain or
abdominal pain. His history was also significant for chronic
kidney disease and hypertension, for which he took telmisar-
tan 40 mg/day and amlodipine 5 mg/day.

At the time of admission, the patient was 173 cm tall and
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weighed 59 kg. On a physical examination, his temperature
was 36.6 °C, blood pressure 131/85 mmHg, pulse rate 75
bpm, and respiration rate 16/min. His oxygen saturation was
98% on ambient air. There were no heart murmurs, and the
lungs were clear. No carotid, subclavian, or abdominal bruits
were present. An abdominal examination and the remainder
of the physical examination findings were unremarkable.
Blood tests revealed hemoglobin 13.3 g/L, total leucocyte
count 8,400/uL, erythrocyte sedimentation rate 2 mm/h, and
C-reactive protein (CRP) 0.30 mg/dL. Other laboratory test
results are shown in Table. Chest radiograph showed the
marked widening of the mediastinum without pleural effu-
sion or infiltration, which had not changed for more than
one year(Fig. 1A). Contrast-enhanced CT revealed a dilated
aorta 9.5 cm in diameter with ectopic gas adjacent to it
(Fig. 1B). However, there were no air bubbles in the aortic
arch, and we noted no other signs of infection around it
(Fig. 1C). As his vital signs were stable and he did not de-
sire to undergo an operation at that time, he was conserva-
tively treated with parenteral nutrition and an intravenous
antacid (omeprazole 40 mg/day) without improvement. On

Table. The Results of Laboratory Tests on Admission.

Complete blood count Blood chemistry

WBC 8,400 /uL TP 6.5 g/dL
Neutro 91.8 % Alb 3.4 g/dL
Baso 02 % T-bil 1.8 mg/dL
Eosino 0.1 % AST 31 IU/L
Mono 2.5 % ALT 20 IU/L
Lymph 6.4 % LDH 452 U/L

RBC 457 x10*uL y-GTP 37 UL

Hb 13.3 g/dL Amylase 73 U/L

Ht 383 % BUN 28 mg/dL

Plt 3.8 x10*uL Na 145 mEqg/L

ESR 2 mm/h K 3.3 mEq/L

Cl 106 mEq/L
Glucose 140 mg/dL
CRP 0.30 mg/dL

Figure 1.

the third day of admission, gastrointestinal endoscopy was
performed. It showed bloody fluid in the esophagus and
stomach but no active bleeding. Several ulcerations and fis-
tulas were detected in the lower esophagus (Fig. 2), suggest-
ing an aortoesophageal fistula (AEF). He was started on in-
travenous antibiotic agents (cefmetazole 2 g/day). Elective
surgery was considered, and he developed a low-grade fever
with an elevated level of C-reactive protein (11.81 mg/dL) 3
days after an endoscope examination. Mild anemia (hemo-
globin 10.8 g/L) and hypotension (86/69 mmHg) also devel-
oped without signs of gastrointestinal hemorrhaging or leu-
kocytosis (total leucocyte count, 8,330/uL. with 84.0% neu-
trophils). Chest CT showed fluid collection and multiple air
bubbles in the thoracic aorta (Fig. 3), so he was diagnosed
with septic shock due to thoracic aortic and prosthetic infec-
tions.

Left thoracotomy with subsequent aortic graft replacement
and esophageal transection was performed as an emergency
operation. Three fistulas between the aorta and the lower
esophagus were noted during the operation, and a wide-
spread perigraft abscess was observed in the thoracic aorta,
with a strong odor. Blood and perigraft discharge culture
yielded Enterococcus faecium and Candida glabrata. After
the surgery, the patient was admitted to the intensive-care
unit, and his antibiotics were changed from cefmetazole to
daptomycin (350 mg/day) and meropenem (2 g/day) and
clindamycin (1,200 mg/day). An antifungal agent (mica-
fungin 150 mg/day) was also added, and mechanical ventila-
tory support was continued. The fever and elevation of CRP
seemed to be transiently improved, but his sepsis relapsed
within a few days. Although he was started on continuous
hemofiltration and hemodialysis (CHDF) and administered
adrenergic drugs, in addition to increasing the dose of mica-
fungin, he developed renal failure and eventually died on the
16th day after surgery. The patient’s clinical course is shown
in Fig. 4.

Chest radiograph (A) and contrast-enhanced CT (B, C) showing a markedly dilated tho-

racic aorta with ectopic gas (B, arrowheads) but without air bubbles in the aortic arch or any other

signs of infection around it (C).
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Figure 2. Upper gastrointestinal endoscopy showing a fistula
(arrowheads) in the lower esophagus (arrow).

Discussion

AEF is a rare and often fatal complication that can occur
following any aortic intervention. Its prevalence following
aortic surgical reconstruction ranges from approximately
0.36% to 1.6% (1). Because of its rarity, the diagnosis of
AEF is often difficult (3, 4). It is reported that the mean in-
terval between the initial operation and symptom develop-
ment is 59.5 months (5), and the rate of a diagnosis of AEF
being made within 10 days of hospitalization is only
15% (6). Furthermore, the outcome of conservative manage-
ment is almost invariably fatal, although both surgical and
endovascular treatment are associated with high mortality.
Therefore, the present report aimed to provide insight to fur-
ther improve the prognosis of such a devastating condition.

The pathogenesis of AEF remains controversial, as both
mechanical and infective factors may play important roles in
its development. Repetitive mechanical damage due to arte-
rial pulsation, esophageal wall circulation interruption by an
enlarged aneurysm, and persistent vascular prosthesis infec-
tion are believed to cause AEF (7). A previous report de-
scribed a case diagnosed with aortic prosthetic graft infec-
tion accompanied by aorto-enteric fistula after vascular sur-
gery (2); however, in the present case, the thoracic aortic
aneurysm had gradually increased in size because of a peri-
graft endoleak after aortic reconstruction without any sign of
infection. Of note, it is extremely interesting that the pa-
tient’s conditions started to worsen and he developed sepsis
after the upper endoscope examination. We speculate that
there were two causes of his deterioration: endoleak as well
as infection occurring in relation to endoscopy.

Endoleak, which is defined as arterial perfusion outside
the graft lumen and within the aneurysmal sac, has been
well described after endovascular aortic repair (EVAR). The
prevalence of endoleak in patient who underwent EVAR
ranges from 8% to 44%, and its occurrence after open repair
is much less common (8-10). The pull-through technique,

Figure 3. Chest CT showing a perigraft abscess with air bub-
bles (arrowheads) and fluid collection (arrow) in the thoracic
aorta.

which was used for the aortic prosthesis implantation sur-
gery of this patient, is recommended as a less-invasive alter-
native to conventional open surgery in select high-risk pa-
tients (11). It has also been reported that EVAR is superior
to open repair due to its associated lower aneurysm-related
death and major adverse events rates (8,9, 12, 13). Al-
though we found no literature describing AEFs after aortic
repair surgery performed with the pull-through technique,
any endovascular procedure could have caused the endoleak
in the present patient. Once endoleak occurs, aortic aneu-
rysms gradually increase in size, and continued pressuriza-
tion of the aneurysm sac may also predispose a patient to
AEF formation. We therefore believe that patients presenting
with endoleak should always be closely followed up and
recommended to undergo optimum surgical treatment as
soon as possible.

The clinical symptoms of AEF generally comprise he-
matemesis, chest pain, and a fever. Patients with a history of
aortic intervention who present with a fever and heightened
inflammatory markers in addition to hematemesis should be
strongly suspected of having AEF (14). One study reported
that 94% patients with AEF had gastrointestinal hemorrhag-
ing, and the remaining 6% presented with a fever or sep-
sis (15). In the present case, neither gastrointestinal hemor-
rhaging nor infectious symptoms were observed before ad-
mission. A substantial subset of patients demonstrate only
nonspecific clinical findings, and the perigraft abscess in the
present case might have been caused by endoscopy-
associated gastrointestinal secretion leakage. We therefore
speculate that, if the patient had undergone surgical treat-
ment for an aortic aneurysm before this administration, then
he might have survived. Moreover, if emergency surgery for
AEF had been performed before the patient had developed
sepsis, then he might also have recovered. For these reasons,
surveillance and early intervention are necessary as part of
the follow-up course in all cases of aneurysm repairs.

The most frequently employed diagnostic investigation for
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Figure 4. The clinical course of the patient. MCFG: micafungin, CMZ: cefmetazole, MEPM: me-

ropenem, DAP: daptomycin, CLDM: clindamysin

AEF is an endoscopic examination of the upper gastrointes-
tinal tract. CT with contrast enhancement can help obtain
the diagnosis by showing signs suggestive of infection, such
as the presence of intraluminal aortic gas or liquid surround-
ing the graft (16). However, because of their overlapping
imaging features, AEF and perigraft infection may be diffi-
cult or impossible to differentiate. The diagnostic sensitivity
of endoscopy and CT for AEF is 24% and 45%, respec-
tively, and the combination of CT and diligent upper endo-
scopy possesses a high diagnostic accuracy (6). Because
there is no single diagnostic investigation with very-high
specificity and sensitivity, adjuvant techniques, such as CT
angiography, gallium-67 scanning, or arteriography, are
often used to detect AEF. As a novel approach to obtaining
a correct diagnosis, the possibility of virtual endoscopy us-
ing CT has been reported (17). If the findings of these ex-
aminations are equivocal, a closer follow-up may help rec-
ognize AEF early.

Conservative management mainly consists of medical
blockade of gastric acid with proton pump inhibitors and to-
tal enteral feeding via percutaneous gastrostomy to unburden
the esophageal lesion. In addition, antibiotic treatment with
or without antifungal agent is applied in cases accompanied
by infection. Despite all efforts, AEF is nearly uniformly fa-
tal without surgery. Particularly in the presence of infection,
all infected and necrotic tissue must be debrided back to
healthy tissue. In recent years, endovascular repair of AEF
has been reported as a successful alternative to open sur-
gery (10, 18). This approach is very useful for sealing the
fistula and controlling bleeding, but unlike open repair with
graft excision, the infected graft and/or aorta remains in situ.

This puts the newly implanted stent graft at risk for infec-
tion. Therefore, an endovascular approach has been sug-
gested as a less-invasive method for temporarily managing
AEEF in unstable patients (18).

In conclusion, aggressive surgical treatment with aortic
graft replacement following esophageal fistula repair/resec-
tion is the only definitive treatment for AEF, and the out-
come depends upon the speed of the diagnosis, the patient’s
medical status, and the severity of infection. Avoiding a de-
lay in the diagnosis is expected to further improve the out-
come of AEF. Therefore, AEF must be kept in mind as a
possible etiology of gastrointestinal bleeding, appetite loss, a
chronic fever, and other nonspecific symptoms in patients
with a history of aortic interventions. Furthermore, if they
demonstrate an increase in the size of an aneurysm or an ex-
acerbation of infection after an endoscopic examination, we
should strongly recommend surgical treatment be performed
as soon as possible.
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