ACS Case Reviews in Surgery
Vol. 3, No. 6

Successful Delayed Surgical Repair of Atrioesophageal
Fistula Following Atrial Fibrillation Ablation
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Catheter-based ablation procedures for atrial fibrillation offer a minimally-invasive approach to
treating patients refractory to or intolerant of medical therapy. These procedures carry a small but
significant risk of injuring the posterior wall of the left atrium and esophagus, resulting in the
development of an atrioesophageal fistula. These fistulae are rare but devastating, with significant
morbidity and mortality related to air emboli, septicemia, or gastrointestinal hemorrhage. While early
surgical intervention confers the greatest chance of survival, the severity of illness on presentation
dictates surgical candidacy. Many patients are not able to undergo immediate repair, which
substantially increases their mortality.

We report the case of a 73-year-old male with atrial fibrillation refractory to conservative measures
who underwent a catheter ablation procedure to treat his arrhythmia. Twenty days post-procedure,
he was found unresponsive with seizure-like activity at home. These neurologic symptoms were

a consequence of an air embolism related to an atrioesophageal fistula arising from his ablation
procedure. Given the severity of his illness on presentation, he was not deemed an immediate surgical
candidate. He stabilized over the course of the next 22 days and ultimately recovered significant
neurologic function. The decision was made to undergo operative takedown of the fistula, given
concerns over the possibility of a persistent fistula. In the operating room, he was cannulated
peripherally for possible cardiopulmonary bypass and underwent a right thoracotomy, takedown
of the fistula without bypass, and intercostal muscle flap. Postoperatively he progressed without
complication and was discharged to a rehabilitation facility for further neurologic recovery.

Atrioesophageal fistula after atrial fibrillation ablation is a complication with potentially devastating
consequences. Early surgical management provides the greatest chance of survival, although patient
stability determines operative candidacy. While a subset of patients too unstable for early repair
clinically stabilize, long-term complications related to persistent fistulaec may occur. Here, we present
a case in which urgent intervention was impossible due to profound reversible neurologic injury.
Instead, we performed the first reported successful delayed surgical fistula takedown beyond 48 hours
of presentation.
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Case Description

Atrioesophageal fistula is a rare but devastating complica-
tion related to ablation procedures for atrial fibrillation.
This injury confers upwards of 80% mortality,' with sur-
gical intervention providing the greatest chance of survival
compared to endoscopic or conservative management.>?
Severity of illness on presentation dictates surgical candi-
dacy; however, many patients cannot undergo immediate
repair, substantially increasing mortality.

A 73-year-old male presented as a transfer from an outside
hospital emergency room twenty days after percutaneous
pulmonary vein isolation via radiofrequency ablation for
symptomatic atrial fibrillation refractory to combination
rate-controlling and anti-arrhythmic medication. He was
found unresponsive at home with seizure-like activity and
was brought to the emergency department, where comput-
ed tomography (CT) head revealed foci of air throughout
bilateral cerebral hemispheres, and a CT chest revealed
pneumomediastinum (Figure 1).

The patient was intubated and transferred to our hospital,
where he would be further treated for an air embolism sec-
ondary to a suspected atrioesophageal fistula. He had severe
neurologic compromise related to the emboli with subse-
quent development of cerebral edema and central fevers on
presentation. His Glasgow Coma Scale score was 3T with
no cough/corneal reflex and absent pupillary response. He
had Streptococcus mitis bacteremia, meningitis, and medi-
astinitis. The central fevers required active cooling, and the
cerebral edema required mannitol and hypertonic saline

administration. Given this degree of injury and the poten-
tial for surgery/cardiopulmonary bypass to irreversibly
worsen his neurologic status, he was not a surgical candi-
date for the repair of the fistula. He was therefore managed
conservatively over the next 22 days. He demonstrated
slow but steady neurologic improvement during this time
without further sequelae related to the fistula. He was extu-
bated and able to follow commands, speak and move his
lower extremities. His long-term neurologic-specific prog-
nosis was likely to include recovery to functional indepen-
dence, having already displayed progressive and significant
neurologic recovery. Given the potential for the fistula to
re-canalize, however, an extensive multidisciplinary discus-
sion between cardiac and thoracic surgical teams as well as
neurology and family led to the decision to proceed with
definitive surgical management of the fistula.

The patient was taken to the operating room 23 days after
his presenting symptoms for a right posterolateral thora-
cotomy, takedown of atrioesophageal fistula, and pedicled
intercostal muscle flap. He was cannulated via the right
common femoral artery and vein for possible cardiopul-
monary bypass. After identifying the fistula, a 4-0 Prolene
purse string suture was placed around the fistula on the
atrial side. The fistula (Figure 2A) separated from the atri-
um without bleeding, so initiation of the bypass was not
necessary. The Prolene suture was tied, and the esopha-
geal side of the fistula was primarily repaired in two layers
(Figure 2B and Figure 2C). Two thoracostomy tubes and
a nasogastric tube were placed intraoperatively. Postopera-
tively, he was brought to the cardiovascular intensive care

Figure 1. Imaging on Presentation. Published with Permission

A) CT head on initial presentation (arrows represent pneumocephalus); and B) CT chest on initial presentation (arrow represents pneumomediastinum).
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Figure 2. Surgical Management. Published with Permission

A) Atrioesophageal fistula as shown through right posterolateral thoracotomy (arrow represents fistula); B) separated fistula with atrial and esophageal defects
repaired; and C) pedicled intercostal muscle flap between esophagus and heart. Lu = lung; Esoph = esophagus; LA = left atrium

unit, where he was subsequently extubated. His neurologic
status returned to that of his preoperative baseline. While
he could not swallow, permitting fluoroscopic evaluation
of the repair, he had no clinical signs of infection, and
his chest tubes placed intraoperatively showed no sign of
enteric leakage. His nasogastric and chest tubes were sub-
sequently removed, and he was discharged to a subacute

rehabilitation facility on postoperative day 19, hospital day
42.

Discussion

Pulmonary vein isolation via percutaneous or open tech-
niques is generally reserved for patients with symptomat-
ic atrial fibrillation who cannot tolerate standard medical
therapy or remain symptomatic despite traditional ther-
apies. While its success rate is high, there is a small but
significant risk of causing injury to the esophagus, located
immediately behind the heterogeneously thin posterior
wall of the left atrium. Injury to the esophagus may be
severe enough to form an atrioesophageal fistula. Esoph-
ageal injury is hypothesized to result from one of three
mechanisms: delayed thermal injury through the posterior
wall of the left atrium, ischemic injury to end arterioles,
or ulcer formation related to a hyper-acid state after injury
to the vagus nerve.” Injury severity ranges from an asymp-
tomatic ulcer found on post-procedure endoscopy to frank
perforation or development of atrial-esophageal fisiula,
which may present as a cerebrovascular event secondary to
air embolism, septicemia, tamponade or GI hemorrhage.
Reported cases of atrioesophageal fistulae typically present
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in a delayed fashion after injury, most commonly present-
ing around post-procedure day 20.”° Common symptoms
include fever (73%), neurologic symptoms related to air
embolism (72%), GI symptoms such as hematemesis, nau-
sea, vomiting, dysphagia (41%), and cardiac symptoms
such as chest pain, dyspnea, and palpitations (40%).°

Management of atrioesophageal fistulae depends on ill-
ness severity on presentation, ranging from conservative
management to endoscopic intervention to definitive sur-
gical repair. Mortality associated with the injury may be
upwards of 97% in patients treated conservatively, which
improves to 65% in those treated endoscopically, and
33% managed surgically.>* Surgical intervention, however,
is typically reserved for those who can tolerate immedi-
ate surgical repair. Considerations for surgery involve the
potential need for cardiopulmonary bypass to disconnect
the fistula, repair the atrial wall, and assess the esophageal
injury for possible repair, diversion, or wide drainage. Our
patient represents a rare case where his initial neurologic
injury was so severe that he was not deemed an imme-
diate surgical candidate. Fortunately, his neurologic status
improved such that he was likely to regain functional inde-
pendence. With ongoing clinical stability, it was likely that
his fistula was no longer patient. Given concerns over the
potential for fistula recurrence, he was treated with delayed
definitive surgical repair (>48 hours postpresentation).
While surgical planning involved the possibility of cardio-
pulmonary bypass and esophageal diversion, this was not
necessary as the fistula tract was disconnected without sig-
nificant bleeding.
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Summary

Atrioesophageal fistula is a devastating injury related to
ablation procedures for atrial fibrillation. First document-
ed in 2002,” immediate surgical repair has provided the
greatest chance of survival. However, prior to this report,
there have been no documented cases of delayed surgical
repair beyond 48 hours from the initial presentation.

Lessons Learned

While immediate surgical intervention remains preferable
in patients who can tolerate the stress of surgery and pos-
sible cardiopulmonary bypass, our case demonstrates that
supportive care through the immediate insult of multiple
cerebral manifestations and septicemia can preserve surgi-
cal candidacy for definitive repair of atrioesophageal fistu-
lae without concern for future recurrence of symptoms.
Additionally, we recommend that repair be considered in
the delayed period as the likelihood of recurrent symptoms
persists while the esophagus remains adherent to the atrial
wall.
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