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Introduction

In recent years, the incidence of atrial fibrillation (AF) 
has been growing with the aging of the population. The 
treatment of AF mainly includes antiarrhythmic drugs 
and surgery (1). Catheter ablation, as a new technology 
of surgery, has become one of the main methods to treat 
AF due to its advantages of less trauma, low recurrence 
rate, and high success rate (2). Meanwhile, the related 
complications of catheter ablation have been gradually 

increasing. Atrial-esophageal fistula (AEF) is a rare, but 
high mortality, complication after catheter ablation. The 
anatomic proximity between the esophagus and the left 
atrium and thermal injury during the process of catheter 
ablation are responsible for AEF (3). At present, there is no 
standard treatment for AEF. In this article, we introduce 
the treatment process of a case diagnosed with AEF and 
review the latest treatment progress of AEF. We present 
the following case in accordance with the CARE reporting 
checklist (available at https://atm.amegroups.com/article/
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Case presentation

A 65-year-old man who presented with fever and chills 
without obvious incentives was admitted to emergency 
room. During the process of consultation, he suddenly 
experienced loss of consciousness, showing no response 
to any physical stimulation. The muscle strength of right 
limb was grade 0 whereas muscle strength of left limb was 
grade 2. The Babinski’s sign was positive on the right lower 
limb. Blood examination revealed a leukocyte count of  
17.5×109/L, neutrophil count of 16.28×109/L (93.3%), and 
C-reactive protein (CRP) count of 84.29 mg/L. His blood 
cultures grew Streptococcus viridans. No abnormalities were 
found in electrocardiogram and myocardial infarction 
markers. A hospital system review revealed that the patient 
had received catheter ablation 2 weeks before presentation 
due to refractory AF. A computed tomography (CT) scan 
of the brain showed a large area of left craniocerebral 
infarction, as well as several air emboli in the right lobe 
(Figure 1A). Chest CT demonstrated air between the left 
atrium and esophagus, as well as pericardial effusions  
(Figure 1B). The patient was diagnosed with AEF, sepsis, 
and cerebral infarction. 

An urgent surgical operation was performed after 
diagnosis. Intraoperative gastroscopy showed an esophageal 
fistula 35 cm away from the incisor teeth, covered with fresh 
blood (Figure 2A). A standard posterolateral thoracotomy 
was adopted. Surgical exploration revealed dense adhesions 
between the lower esophagus at the level of the inferior 

pulmonary vein and the pericardium, indicating the 
presence of fistula (Figure 2B). The posterior pericardium 
was carefully opened longitudinally. The necrotic tissues 
above the fistula dropped when separating the left atrium 
and the esophagus, resulting in massive bleeding. A 1 cm-
diameter defect in the posterior wall of the left atrium 
was found after controlling the bleeding. A 4-0 Prolene 
suture and autologous pericardial tissue were used to close 
the bleeding point and fistula immediately. A 3-incision 
esophagectomy and simultaneous anastomosis were 
performed to repair the esophagus due to large fistula and 
severe edema on the esophagus. Postoperatively, he received 
intensive care unit (ICU) monitoring, anti-infection 
administration, nutritional support, anticoagulation, and 
other supportive treatments. Eventually, he died of sepsis 
and multiple organ failure 24 days after surgery. 

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
research committee and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

AEF is an extremely rare complication after catheter 
ablation, with an incidence of less than 0.1–0.25%. The 
proximity between the esophagus and the left atrium 
underlies the anatomic cause of AEF; only thin fatty tissues 
exist at the point of closest distance in between. Thermal 
injury, gastroesophageal reflux, and esophageal dysmotility 
are potential injury mechanisms of AEF, among which 
thermal injury plays the leading role in this process (3). 
Thermal injury could result in ulceration of the esophagus 
and subsequently form the fistula from the esophagus 
towards the left atrium. 

AEF usually occurs around 21 days after the catheter 
ablation, ranging from 0 to 60 days. The severity of clinical 
symptoms mainly depends on the extent of the damage 
to the esophagus and left atrium. The most common 
symptoms are fever (81.6%), neurological abnormity 
(59.5%), chest discomfort (33.68%), and hematemesis 
(32.11%) (4). 

AEF usually manifests non-specific symptoms and 
thereby is prone to misdiagnosis, with an early diagnosis 
rate of 35% (5). For patients with suspected AEF, blood 
routine and blood culture could reveal the infection of 
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Figure 1 Imaging of atrial-esophageal fistula on brain and chest CT. (A) Brain CT showed a large area of left craniocerebral infarction (red 
arrow) and air emboli in the right lobe (yellow arrow). (B) Chest CT demonstrated air between the left atrium and esophagus (red arrow), as 
well as pericardial effusions (yellow arrow). CT, computed tomography.

Figure 2 Intraoperative finding of atrial-esophageal fistula. (A) An esophageal fistula (black arrow) was seen on upper gastrointestinal 
endoscopy. White arrow represents the normal esophageal mucosa. (B) After separating the left atrium and esophagus, the atrial fistula (black 
arrow) and esophageal fistula (white arrow) were exposed. 

the body. Initial chest CT or magnetic resonance imaging 
(MRI) is currently the most important imaging tool for 
diagnosing AEF, with the rates of abnormal manifestations 
exceeding 80%. Moreover, abnormal findings could be 
observed in more than 90% of repeat chest CT for those 
with normal findings on initial chest CT (4,5). Abnormal 
performances of chest CT contain mediastinal free air, 
pericardial effusion, thickening or thrombus of left atrium, 
fistula, or perforation of esophagus (4). In addition, 50% 
of patients may have unnormal findings on head CT or 
MRI, such as diffuse air embolism, ischemia, or infarction. 
Gastroscopy could reveal esophageal damage, bleeding, or 
perforation. However, caution is recommended for the use 
of upper gastroscopy when AEF is highly suspected because 
the insufflation process of the esophagus may exacerbate the 
danger of air embolism (6). In this patient, we performed 

gastroscopy for the identification of AEF and formulated 
the following surgical proposal. Nevertheless, the potential 
risk may outweigh the benefit, which is a limitation in the 
rescue process.

There are no standard surgical procedures for treating 
AEF. The current treatment mainly includes conservative 
therapy, esophageal stent, and surgical repair. Although 
there are accidental successful reports, most cases of 
conservative treatment and esophageal stenting alone have 
a mortality rate of nearly 100%, which is not advocated by 
the present evidence. Urgent surgical repair is currently the 
most effective way to treat AEF, with a success rate of 59%. 
Therefore, surgical repair is widely recommended. Surgery 
should be performed as soon as possible once diagnosed, 
and delayed intervention may exacerbate the disease (7). 

Surgical repair includes the repair of both the left 
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atrium and esophagus. A standard sternotomy is used for 
intracardiac repair of the left atrium and posterolateral 
thoracotomy is suitable for esophageal repair. Normally, 
cardiopulmonary bypass (CPB) is necessary for intracardiac 
repair of the left atrium (8). Under CPB, it is safe and 
effective to incise the atrial wall and remove the necrotic 
tissue, thrombus, and debris. For small atrial fistulae  
(<5 mm), a 4-0 Prolene suture is sufficient for repair. 
For larger fistulae, a pericardial patch should be used for 
repair (9). Intracardiac repair under CPB could effectively 
prevent ongoing cerebral embolism caused by air emboli 
and potential massive bleeding. However, the repair of the 
atrium followed by esophageal repair requires a combination 
of thoracotomy and sternotomy, which increases the 
surgical trauma. In addition, the heparinization of CPB may 
increase the risk of cerebral hemorrhage during the surgery. 
Chen et al. circularly cut the left atrium and completely 
removed the atrial posterior wall. After that, the posterior 
pericardium was vertically opened to visualize and mobilize 
the esophagus (10). In this way, it is possible to repair the 
left atrium and esophagus through sternotomy completely. 
However, visualization of the esophagus under this position 
may be insufficient compared with standard posterolateral 
thoracotomy. The off-pump approach permits simultaneous 
repair of the atrium and esophagus via posterolateral 
thoracotomy. It may be beneficial for critically ill patients, 
especially for those with hemodynamic instability, which 
is recommended by some surgeons (11,12). At present, 
there are no randomized controlled trials to compare 
the postoperative outcomes between intracardiac and 
extracardiac approach. In general, intracardiac repair under 
CPB may be safer by preventing ongoing cerebral embolism 
and massive bleeding. Therefore, femoral arterial and 
venous cannulation is suggested to be routinely prepared to 
facilitate urgent CPB in case of uncertain risk. 

Esophageal repair is also an important part of surgery 
by reducing mediastinal infection caused by continuous 
leakage of esophageal contents. During the operation, the 
esophagus is thoroughly mobilized around the fistula and 
repaired in 2 layers with absorbable sutures. An intercostal 
muscle, omentum, or pericardium is wrapped around the 
repair site to help prevent the recurrence of fistula (7).  
For large fistulas caused by the close adhesion of the 
pericardium and esophagus, esophagectomy is inevitable. 
Simultaneous or delayed reconstruction mainly depends on 
the health status of the patient and the degree of mediastinal 
contamination. For critically ill patients or those with 
severe mediastinal contamination, esophageal excision and 

delayed reconstruction is appropriate (9). In this patient, 
we performed the esophagectomy and simultaneous 
reconstruction based on the patient’s good health status, 
resulting in extensive surgical invasiveness that was 
unfavorable for postoperative recovery. Simple esophageal 
repair and delayed reconstruction may be more beneficial 
under such circumstances. This is another shortcoming in 
the surgical process. 

Prevention is extremely important in view of the 
unsatisfying outcome of treatment. During the process of 
catheter ablation, monitoring the position of the catheter, 
developing esophageal cooling systems, and setting the 
target values may help to reduce intraoperative esophageal 
injury, thereby reducing the occurrence of AEF (3).

Conclusions

In conclusion, austere challenges exist in the diagnosis and 
treatment of AEF currently. Repeat chest and head CT/
MRI are essential for discovering abnormal manifestations. 
In terms of treatment, surgical repair is currently 
recommended once AEF is diagnosed. Repair method 
should depend on the actual situation during the surgery. 
In addition, postoperative supportive treatments are also 
extremely critical. More attention should be paid to this 
complication after catheter ablation.
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