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The undesirable communication:
A case of cerebral air emboli in the
setting of atrio-esophageal fistula
following atrial fibrillation catheter
ablation
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Mohammad F. Mathbout5

ABSTRACT
Atrial-esophageal fistula is an extremely rare condition but is often a deleterious complication
following catheter ablation for atrial fibrillation. The associated iatrogenic communication acts
as a conduit for air and bacterial translocation, which may lead to cerebral air embolism and
polymicrobial sepsis, respectively. Coupled with a history of invasive procedures, the diagnosis
is largely based on the accompanying neurological symptoms. In this report, we present the case
of a 73-year-old female who presented with neurological deficits attributed to cerebral vascular
emboli three weeks after catheter ablation for the treatment of chronic atrial fibrillation.
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BACKGROUND
Left atrial-esophageal fistula (AEF) is an extremely rare complication found in 0.03−0.08
percent of patients who undergo cardiac ablation for treatment of atrial fibrillation1–3.
However, it is often fatal and can manifest with neurological symptoms (owing to air
emboli blocking the brain vasculature) or sepsis. AEF should be considered in patients
presenting with neurological deficits and sepsis several weeks after radiofrequency
ablation3. In this report, we present the case of a 73-year-old woman who presented with
neurological deficits attributed to brain emboli three weeks after catheter ablation for the
treatment of refractory atrial fibrillation.

CASE PRESENTATION
A 73-year-old female patient was admitted to the hospital due to unconsciousness and
deteriorating neurological manifestations. Three weeks before admission, the patient
underwent radiofrequency cardiac ablation as a treatment for refractory atrial fibrillation.
Following the procedure, the patient was stable, alert, and independent in all activities
of daily living. On Initial evaluation in an outside hospital, her Glasgow coma scale
was 9–10 with intermittent eye-opening but consistent withdrawal to painful stimuli.
However, upon arrival at the hospital, she was unconscious and unresponsive to painful
stimuli. Her Glasgow Coma Scale score dropped to 3, after which she was transferred and
intubated in the neurological intensive care unit. The results of a general examination
were unremarkable. Blood workup revealed a leukocyte count of 6.49*109/L, hemoglobin
14.2 g/L, hematocrit of 42.1%, and an elevated anion gap.

Magnetic resonance imaging (MRI) of her brain was obtained delineating central
air emboli in a multivessel peripheral distribution associated with multiple bilateral
cerebral infarcts (Figure 1) with no evidence of hemorrhage. As a result, no neurosurgical
interventions were planned, however, permissive hypertension and holding off the
ventilator were suggested to prevent any possible hemorrhagic conversion.

Figure 1. Initial brain MRI showing multifocal areas of ischemia consistent with a central
embolic source in a multivessel peripheral distribution, with no evidence of hemorrhage (A). A
few foci of air in the sulci within the vessels are evident (A), (B). The etiology of the multiple air emboli
was unclear but the air appears to be within the bridging veins in the subarachnoid space.
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Figure 2. Follow-up brain MRI on day 3 showing the extensive progression of multiple areas of
acute ischemic changes with the possibility of superimposed septic emboli with hemorrhage (A)
with leptomeningeal involvement (B).

On the third day following admission, the patient developed fever. Blood samples
were collected for culture, and the patient was started empirically on vancomycin and
meropenem. Given the lack of improvement in her status, repeated MRI of the head was
performed, which indicated rapid progression of acute ischemic changes in multiple
areas of the brain, along with meningeal enhancement (Figure 2).

Blood cultures were positive for Streptococcus salivarius and Candida glabrata. The
polymicrobial nature of the infection suggested a plausible connection between the
cardiovascular and gastrointestinal systems. A pan-CT scan was ordered to
investigate for possible sepsis and locate the site of connection; however, it failed to
show any abdominal pathology to account for the positive blood cultures. Subsequently,
transesophageal echocardiography (TEE) was performed, which revealed a 1.7 cm ×2 mm
mobile vegetation attached to the posterior wall of the left atrium (Figure 3). Our patient’s
clinical condition and imaging studies led to the diagnosis of an atrioesophageal
fistula (AEF), a complication of her cardiac ablation procedure, which led to vegetation
formation and seeding of septic emboli. Additionally, the AEF allowed the passage of air
emboli to the brain leading to pneumocephalus and multiple ischemic infarcts.

On the fifth day, the patient developed septic shock and required norepinephrine
pressor support. There was no improvement in her overall clinical status, and she died
on day six of her hospital admission.

DISCUSSION
Catheter ablation is commonly used to treat and prevent recurrence of symptomatic AF.
When anti-arrhythmic medicines fail or are not tolerated in individuals with symptomatic
paroxysmal, chronic, or long-standing persistent atrial fibrillation, they are used as
a second-line treatment4. The choice to follow this treatment strategy is influenced
by several criteria, including the type of AF, intensity of symptoms, presence of
structural heart disease, patient preferences, and the probability of complications. Before
undergoing catheter ablation, all patients should be evaluated for the possibility of
adverse outcomes5.



Page 4 of 6
Islam et al. GCSP 2022:5

Figure 3. Transesophageal echocardiography showing a long, filamentous, highly mobile
mass attached to the posterior wall of the left atrium (A).Magnified image demonstrating the mass
measuring 1.7 cm length and 2 mm width (B).

Table 1 Complications of catheter ablation.

Minor complications Major complications

Pericarditis (0–50%) Cardiac perforation and tamponade (0.2–5%)
Vascular site access complications (0.2–1.5%) Stroke or TIA (0–2%)

Pulmonary venous stenosis (1–3%)
Phrenic nerve paralysis (0–0.4%)
Atrioesophageal fistula (0.02–0.11%)
Myocardial infarction (<0.1%)
Death (<0.1–0.4%)

Complications of catheter ablation can be classified into minor and major
complications6, as shown in (Table 1). Various studies have reported different incidences
of complications post-catheter ablation for AF. In the Nationwide Inpatient Sample
analysis from 2000 to 2010 in the USA, the complication rate was 6.29%7. In one
systematic review and meta-analysis of 192 published studies between 2000 and 2012,
the overall rate of complications was 2.9%1. In an updated registry for procedural safety
of catheter ablation for AF, the overall rate of complications was 4%, with vascular access
site complications being the most common8.

Our patient developed AEF approximately three weeks following her catheter ablation.
AEF is described as a communication between the atrium and the esophageal lumen.
It often occurs 1–4 weeks after the procedure but can occur at any time beyond a
1-month duration9,10 and has a high mortality rate ranging from 67% to 100%11,12.
The clinical presentation is usually subtle in the beginning, but patients can develop
sudden neurologic symptoms due to esophageal air embolism10, consistent with our
patient’s symptomatology. AEF can also present with acute inferior myocardial ischemia,
heart block9, fever, seizures, transient ischemic attack (TIA) following food ingestion,
hematemesis, and endocarditis10.

In our case, the translocation of bacteria, such as Streptococcus salivarius and
Candida glabrata, from the gastrointestinal tract to the cardiovascular system led to
positive blood culture, sepsis, vegetation formation over the left atrium, and seeding of
septic emboli. Such a translocation should always raise suspicion for the possibility of a
gastrointestinal source and a possible connection with the cardiovascular system. AEF



Page 5 of 6
Islam et al. GCSP 2022:5

is diagnosed using chest MRI or CT scan with water-soluble contrast10, while endoscopy
with air insufflation should generally be avoided9. Brain imaging using MRI should also
be considered in cases of neurological symptoms to diagnose cerebral emboli9.

However, the mechanism by which AEF occurs remains unclear. In AEF, the esophagus
shows signs of thermal damage upon pathological examination. It has been hypothe-
sized that thermal injury triggers an inflammatory response, which results in secondary
perforation weeks after the procedure10. Therefore, the main preventive measures are
lowering the catheter ablation energy settings, monitoring of esophageal temperature
during the procedure, and the use of esophageal cooling devices10. Other preventive
measures include thermal insulation of the esophagus using a balloon catheter between
the left atrium and esophagus, and gastric acid suppression using high-dose proton
pump inhibitor therapy13. Surgical repair with wide excision of the damaged segment of
the esophagus followed by gastroesophageal reconstruction is the primary therapeutic
option for AEF10.

In conclusion, AEF may have a delayed presentation after catheter ablation for atrial
fibrillation. We encourage a high level of clinical suspicion in patients presenting with
chest discomfort, neurologic manifestations related to new-onset stroke, gastrointestinal
bleeding, and fulminant sepsis for several months following ablation. A multidisciplinary
team approach may provide opportunities for better outcomes.

What we have learned
- The estimated incidence of AEF following cardiac ablation is less than 0.1% but is
associated with 67–100% mortality risk.

- Variable time of clinical presentation may lead to delayed diagnosis of underlying AEF.
- A high level of clinical suspicion should be considered in patients presenting
with chest discomfort, neurological manifestations related to new-onset stroke,
gastrointestinal bleeding, and fulminant sepsis for several months following ablation.

- A multidisciplinary approach may provide opportunities for better outcomes.
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