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Arterio-esophageal fistula (AEF) is a rare life-threatening cause of upper gastrointestinal
bleeding. Realizing the risk factors and clinical presentations of AEF will enable us to pro-
vide timely diagnosis, efficient treatment, and better outcome. We present a 43-year-old
Taiwanese man who had histories of destructive lung, innominate artery-trachea fistula,
and received bilobectomy. He was admitted to our hospital with fresh blood drainage from
nasogastric tube. He was diagnosed as right fifth intercostal artery esophageal fistula by
computed tomography angiography and transcatheter arterial embolization was performed.
The bleeding stopped and the patient was discharged uneventfully. The risk factors of AEF
include esophageal foreign body, vascular surgery, thoracic arterial malformations, and con-
current chemoradiotherapy in T4-esophageal cancer. Computed tomography angiography
may be the most sensitive diagnostic test. Transcatheter arterial embolization or endovas-
cular stent grafting may be considered as the first-line treatment of AEF in the future.
© 2020 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

Arterio-esophageal fistula (AEF) is a rare life-threatening
cause of upper gastrointestinal bleeding that may be caused

by a variety of etiologies. It will almost lead to fatal condition
if AEF is not diagnosed immediately. We present a case of
fifth intercostal artery-esophageal fistula that was treated
successfully with transcatheter arterial embolization (TAE).
This is a rare case with AEF caused by previous vascular
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Fig. 1 - Thoracic contrast CT and CT angiography. (A) Contrast CT only showed a small gas collection in the right
para-esophageal region (dotted arrow). Esophagus (arrow). (B) CT angiography showed right fifth intercostal artery
pseudoaneurysm (arrowhead) and an AEF between the right fifth intercostal artery (arrow) and the esophagus (dotted
arrow) which has intramural lipiodol retention (injected during first EGD for marking).

surgery and long-term nasogastric (NG) tube insertion. Un-
derstanding the risk factors and clinical presentations of AEF
will enable us to provide timely diagnosis, efficient treatment,
and better outcome.

Case report

A 43-year-old Taiwanese man was sent to our emergency de-
partment due to intermittent bloody content draining from
NG tube for 2 days. He had a history of traumatic intracra-
nial hemorrhage 20 years ago and became vegetative with NG
feeding since then. Besides, he has destructive lung and right
lung empyema caused by pneumonia 18 years ago, and right
lung decortications were done at that time. He also had an
experience of hemoptysis 15 years ago and was diagnosed as
innominate artery-trachea fistula. It was treated by surgical
resection of right middle and lower lobes.

The initial vital signs at our emergency department
showed a body temperature of 38.1°C, a heart rate of 124
beats/min, a blood pressure of 114/83 mm Hg, and a respira-
tory rate of 20 breaths/min. Fresh blood drainage was noted
from NG tube and his hemoglobin level dropped from 11.8 g/dL
to 5.6 g/dL. Hemorrhagic shock was noticed and blood trans-
fusion with 6 units of packed red blood cells, 4 units of fresh
frozen plasma, and 1 unit of apheresis platelets was given.
The contrast chest computed tomography (CT) revealed small
gas collection in the right para-esophageal region (Fig. 1A)
and esophageal perforation was suspected. Emergent esoph-
agogastroduodenoscopy (EGD) showed a spurting visible ves-
sel at esophagus (Fig. 2A) which stopped spontaneously and
revealed a white nipple sign over the bleeder (Fig. 2B). Thus,
esophageal fistula to the surrounding vessels rather than per-
foration was diagnosed. Consequently, thoracic computed to-
mography angiography was done and revealed a pseudoa-
neurysm at right fifth intercostal artery with a fistula between

it and the esophagus (Fig. 1B). Then, angiography showed right
fifth intercostal artery pseudoaneurysm with active bleeding
(Fig. 3A) and TAE was performed with microcoils (Fig. 3B).

The patient’s vital sign was stable after TAE. The second
look EGD revealed an esophageal ulcer without active bleed-
ing, and one coil in the ulcer area (Fig. 2C). The follow-up EGD
at 7 days later showed the esophageal ulcer with coil inside
started to re-epithelize (Fig. 2D). The patient discharged with
signs of improvement half month later.

Discussion

AEF is a rare and serious disease of upper gastrointestinal
bleeding. We searched papers from PubMed using the key-
words "arterio-esophageal fistula” to figure out the etiologies
of AEF. Eleven cases of nonaortic AEF have been reported in re-
cent 20 years (1997-2017). They were mainly male and middle-
aged (30s to 70s-year-old), except for a 17-month-old female
[1]. The responsible artery for nonaortic AEF included aber-
rant right subclavian artery (ARSA), bronchial artery, broncho-
intercostal arterial trunk, intercostal artery, and left subcla-
vian artery. The treatment included TAE, surgery, and stent-
graft. According to these cases, we have divided the causes
of AEF into 3 categories. The first category is caused by for-
eign body in the esophagus. The reported foreign body in-
cluded fish bone [2], chicken bone [3], and a paper star [4].
They are caused by direct instrumentation with esophageal
trauma or prolonged intubation [5]. Among them, merely NG
tube placement was enough to cause AEF [6]. Lewandrowski
et al. observed linear esophageal and gastric mucosal erosions
along the pathway of NG tube at autopsy of a patient with NG
tube insertion [7]. It is proposed that pressure from NG tube
can cause deep ulcer and then esophageal perforation hap-
pened. The aortoesophageal fibrous adhesions will develop if
esophageal contents leak from the area of perforation. Fibrous
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Fig. 2 - The findings from emergent and follow-up EGD. (A) Emergent EGD showed a spurting visible vessel in the
esophagus (arrow) at 24 cm below incisor. (B) The bleeding stopped spontaneously and there is a white nipple sign (arrow).
(C) The second look EGD after TAE showed an esophageal ulcer without active bleeding, and one coil in it (arrow). (D) The
third look EGD at 7 days after TAE revealed re-epithelization of the ulcer with a coil inside (arrow).

adhesion then brings the distance between the artery and
esophagus closer and then esophageal contents could erode
arterial wall. Eventually, AEF is formed. The second category
is vascular surgery and thoracic arterial malformations which
includes ARSA [1]. The ARSA is a rare anomaly and happened
in about 0.5%-2.0% of the population [8]. If an aneurysm devel-
oped from ARSA, there will be a high risk of AEF formation and
aneurysm rupture. The third category is concurrent chemora-
diotherapy in patients with T4-esophageal cancer. Taniguchi
et al. reported a retrospective study which pointed out rela-
tively high incidence of treatment-related AEF [9]. Treatment-
related AEF was observed in 7 patients (14.6%, total 48 cases)
and 4 of them died of massive bleeding due to aortic AEFE.
Aoki et al. and Tajima et al. also reported cases with chemora-
diotherapy related AEF [10,11]. Our case had history of previ-
ous vascular surgery. In addition, due to the vegetative status,
long-term NG tube placement was necessary. Both of them are
risk factors of AEF; therefore, it is not surprising that the pa-
tient suffered from AEF due to these comorbidities.

The diagnostic tests for AEF include endoscopy, aortogra-
phy, CT, and barium esophagraphy. Each test has advantages
and limitations for diagnosing AEF. Endoscopy may reveal a
pulsatile blood or pulsatile submucosal mass with adherent

clot [12]. Besides, endoscopy also plays an important role for
excluding alternative upper gastrointestinal bleeding sources.
Aortography is believed to be the best test for AEF during ac-
tive hemorrhage but may have a false-negative result during
symptom-free interval. Barium esophagraphy, compared to
aortography and endoscopy, has a low sensitivity for AEF but
may demonstrate narrowing and deviation of the esophagus
when itis compressed by thoracic aortic aneurysm [13]. CT can
also diagnose AEF and meanwhile rule out esophageal perfo-
ration, a foreign body, a mediastinal abscess, and esophageal
malignancy. In our case, CT failed to identify AEF, whereas
computed tomography angiography confirmed the diagnosis.

A 2-step surgical strategy is current accepted approach
and maybe the gold standard for the treatment of AEF [3].
The first step is endovascular repair, including TAE and en-
dovascular stent grafting, which allows quick hemodynamic
stabilization. Then the second step is definitive open surgical
repair of the fistula. The first step therapy is an expedient and
a bridge therapy to open surgical repair. Although TAE and
endovascular stent grafting are a relative minimally invasive
approach that prevent exsanguinations and allow for fluid
resuscitation, graft infection is a concern if definitive surgical
repair is not performed [3]. Therefore, definitive surgical
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Fig. 3 - The angiography and TAE treatment of the AEF. (A) The angiography showed a pseudoaneurysm in the proximal
right fifth intercostal artery (arrow). In addition, dilated and tortuous intercostal artery was also noted (dotted arrow). (B) The
TAE is performed with microcoils (arrow) injected into the right fifth intercostal artery.

repair of the fistula should be done as soon as possible after
successful endovascular stent grafting. However, according to
the previous case reports, most cases did not undergo surgical
repair after endovascular graft stenting. One of them was re-
ported by Floré et al. [3]. The surgical repair was substituted by
extensive clinical and imaging follow-up to detect graft in-
fection. The case had no graft infection during the 5-year
follow-up, and successfully avoided tissue damage, bleeding,
wound infection, disability, and long recovery time which
may be brought from surgical repair. Along with the recent
progress in techniques of TAE, endovascular stent grafting
and convenience of medical resource, TAE or endovascular
stent grafting may be the first-line treatment of AEF in the
near future. Back to our case, the patient received TAE and
prophylactic antibiotics for 7 days without additional surgical
repair. It represents another successful case of a single-stage
treatment without surgical repair.

Conclusion

Realizing the risk factors of AEF will enable us to diagnose AEF
early and provide timely treatment to improve patient out-
come. The TAE or endovascular stent grafting may be consid-
ered as the initial treatment of cases with AEF.

Consent

Informed consent was obtained from the patient’s family after
making a phone call to his family.
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