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CASE REPORTS

Aorto-esophageal fistula associated with vascular ring:

Double the arch trouble
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ABSTRACT

Aorto-esophageal fistula (AEF) is a rare form of upper gastrointestinal bleeding that is associated with high mortality if not
surgically addressed. It is most commonly associated with descending thoracic aneurysms and foreign body ingestion. We report

a case of surgical treatment of AEF associated with double aortic arch vascular ring.
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1. INTRODUCTION

Aorto-esophageal fistula (AEF) is a life threatening condition
associated with high mortality, and is most commonly asso-
ciated with descending thoracic aortic aneurysm or ingestion
of foreign body.""?! Here in we present a case report of AEF
in association with a double aortic arch vascular ring.

2. CASE REPORT

A 36-year-old male sustained multiple gunshot wounds to the
chest and abdomen. He initially underwent abdominal explo-
ration with uretostomy and colostomy placement, followed
by median sternotomy and repair of a bullet injury to the
right ventricle. Tracheostomy for respiratory insufficiency
was required due to acute respiratory distress syndrome.

In the post-operative period he developed massive hemopty-
sis requiring 80 units of blood. This was initially thought to
be related to a tongue laceration, for which he had emoboliza-
tion of his lingual arteries. A chest computed tomography
(CT) scan was obtained due to recurrent massive hemopty-

sis. This revealed a vascular ring in the form of a double
aortic arch (see Figure 1) and a fistula between the distal left
aortic arch and the esophagus (see Figure 2). A Sengstaken-
Blakemore tube was placed for ongoing massive hemoptysis
allowing for resuscitation and urgent timing of operation.

Percutaneous stenting was not an option due to the concerns
for obstruction of the right arch as well as the high risk of
infection when placing a stent into an infected field.

The patient was taken to the operating room urgently for
repair of AEF. He underwent left thoracotomy via the fourth
intercostal space. The mediastinum was hostile with a large
phlegmon and lymph nodes around the aorta and esophagus.
To better visualize the fistula the left/anterior aortic arch was
dissected and transected distal to the left subclavian artery.
The AEF was then addressed. To prevent exsanguination
proximal control was obtained by dissecting out the right
posterior arch and distal control was obtained by dissecting
out the descending thoracic aorta. The aorta was clamped in
these 2 areas for a period of 26 minutes. The fistula was then
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safely dissected out, separating esophagus from aorta. The
6mm aortic defect was repaired primarily. The linear tear in
the esophagus was 2.5 cm and was repaired primarily over a
Montgomery T-tube which was externalized through the 7¢"
intercostal space.
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Figure 1. A steep LAO-cranial projection of a
3D-reconstructed image from an axial CT-scan of the chest
demonstrating the double aortic arch forming a vascular ring
around the trachea and the esophagus

An intercostal muscle flap was then developed on its vas-
cular pedicle and used as an interposition autologous flap
between aorta and esophagus to prevent recurrence of the
fistula. Chest tubes were placed and the thoracotomy was
closed.

The patient’s recovery was protracted due to his multiple
gunshot wound injuries compounded by his AEF. He ulti-
mately succumbed to his multiple injuries 5 weeks following
AEEF repair.

3. DISCUSSION

This is the first case report of a double aortic arch with con-
comitant AEF. The etiology of the AEF can be surmised
by the following: the patient had a long-standing history of
dysphagia related to his vascular ring. CT scan confirmed
vascular ring compression of the esophagus. The inciting
event for the AEF formation is believed to be related to an
esophageal tear due to traumatic nasogastric tube insertion
which eventually resulted in the fistulous communication
with the aortic arch.
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Figure 2. A 90° LAO projection of a 3D-reconstructed
image from an axial CT-scan of the chest demonstrates the
aorto-esophageal fistula from the junction of the left aortic
arch and descending thoracic aorta to the esophagus

Chiari in 1914 was the first to report AEF.[®! To date there
has been over 500 cases of AEF reported in the literature
with a very high associated mortality./*! Despite the etiology
of the AEF there are a number of critical decisions that need
to be considered.

This patient’s demise resulted from multiorgan failure which
potentially could have been averted with an earlier presen-
tation. However there were a number of important teaching
points from a surgical perspective in addressing this very
challenging case: (1) avoidance of cardiopulmonary bypass
in a patient who had sustained severe gunshot wound injuries
and had required massive resuscitation for episodes of exsan-
guination leading to lung and renal dysfunction and massive
volume overload; (2) good exposure of the AEF was critical
and necessitated division of the left anterior arch. A maneu-
ver that is performed for double aortic arch vascular ring
repair; (3) proximal and distal control of aorta was essential
to avoid exsanguination upon fistula take down. This neces-
sitated dissection of the right arch and proximal descending
aorta; (4) An esophageal diversion strategy to allow for heal-
ing of the esophagus is also critical. In this case a T-tube was
used, however primary repair with proximal diversion using
a neck spit fistula is another reasonable approach; (5) Finally,
an interposition pedicled muscle flap was placed to prevent
AEF recurrence. We believe these principles are essential
for the successful repair of AEF in the presence of a double
aortic arch.
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