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Section 1

A 62-year-old man presented with a syncopal episode followed by left hemiparesis. Symptoms

started right after landing from a 2-hour flight. The week prior to presentation he had general

C

malaise, nausea, vomiting, poor appetite. He was diagnosed with pneumonia and completed a

course of cefdinir. His previous medical history was relevant for paroxysmal atrial fibrillation

C

(AF) for which he underwent catheter ablation one month prior to presentation, when he was

on apixaban, started 2 weeks prior to the procedure, and continued until the presentation to

A

our hospital.

Upon initial assessment in the emergency department, he was well-appearing, febrile to 39.8°C,

with regular heart rate of 126 beats per minute. He had no facial weakness; there was left leg

weakness with 1/5 strength and 3/5 arm strength bilaterally. Reflexes were brisk in both lower

extremities, with plantar reflexes extensor on the left, flexor on the right. Cranial nerve,
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sensory, and cerebellar examinations revealed no abnormalities. Shortly after, his exam

significantly improved, with only minimal residual weakness in the left leg.

Initial computed tomography (CT) of the head, perfusion imaging, and CT angiogram of the

head and neck were normal. He was not a candidate for thrombolytics because he had taken

EP

1. Where do you localize his symptoms?

TE

Questions for consideration:

D

apixaban the morning of presentation.

2. What are the differential diagnoses?

C

Section 2

Cervical spine pathology was considered given the bilateral upper extremity and left leg

C

weakness, without facial involvement. A single cerebrovascular lesion would not explain his
deficits, therefore bilateral cortical or subcortical lesions would be an alternative

A

consideration.

The differential at this point was quite broad. Given the acute onset of focal neurological
symptoms and his history of AF, the primary concern was for acute stroke. Since the exam
findings were suggestive of multiple vascular territories affected, multifocal strokes were likely.
Cardioembolism was highly suspected, given the history of atrial fibrillation, while ascending
aortic atherosclerotic plaque and septic emboli were considered as well.
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Because of fever and tachycardia, bacterial or viral meningoencephalitis was in the differential
diagnosis, and in the setting of multifocal neurological symptoms, brain abscesses and septic
emboli were considered. A lumbar puncture was not performed because patient had taken

EP
TE
D

apixaban the day of presentation. He was started empirically on broad spectrum antibiotics

including ceftriaxone, vancomycin and ampicillin, and was admitted to the intensive care unit.

Epidural abscess was a concern as well in view of fever, bilateral upper extremity weakness, and
upper motor neuron findings on exam. Traumatic spinal cord injury secondary to the fall was
felt less likely given that hyporeflexia and flaccid paresis would be expected.

Magnetic resonance imaging (MRI) of the cervical spine revealed multilevel degenerative

A
C
C

changes of the spine with no cord signal changes. Brain MRI showed multiple punctuate areas

of acute infarction in the left cerebellar hemisphere, left basal ganglia and multiple regions of

gyriform restricted diffusion in the cerebral cortex bilaterally (Figure 1).

Given fever and embolic phenomena, the concern for infective endocarditis was high. A

transthoracic echocardiogram showed no evidence of vegetations or intracardiac thrombus; the

ejection fraction was normal; no wall motion abnormalities were detected, and a mildly dilated

left atrium was documented (35-41 ml/m2). Blood cultures drawn on admission were negative.

At that time, it was thought that oral anticoagulation had failed to prevent cardioembolism and

he was started on intravenous heparin drip.
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Three days after presentation, he became unresponsive. He was found to be in atrial fibrillation

with rapid ventricular response with heart rate up to 180 beats per minute, and persistently

febrile with maximal temperature of 40.4°C. On neurological examination, he was somnolent

TE
D

and disoriented, had left arm weakness and minimal movement of both lower extremities.

Questions for consideration:

EP

1. Which additional diagnostic testing can further clarify the underlying etiology?

Section 3

A repeat head CT and CTA was immediately obtained and showed new punctuate

hypoattenuating foci in the peripheral parenchyma at the vertex supportive of air emboli

C
C

(Figure 2, A). Follow-up brain MRI showed multiple new areas of acute infarction (Figure 2, B).

No areas of susceptibility artifact were seen on susceptibility-weighted sequences that would

suggest presence of either blood products or intravascular air. Due to persistent fevers, repeat

A

blood cultures were obtained which grew Streptococcus anginosus. CT chest showed several

small foci of air adjacent to the thoracic esophagus and posterior to the left atrium (Figure 3),

which was suggestive of an atrioesophageal fistula (AEF).

Questions for consideration:

1. Which teams should be involved?
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2. What treatment is indicated?

The cardiothoracic surgery team was consulted, and the AEF was surgically repaired via right
thoracotomy. The patient tolerated the operation without incident, but in the postoperative
course he was found to have a splenic abscess that required drainage. He was discharged to an

D

acute rehabilitation facility one month after his initial presentation with minimal neurological

TE

deficits.

Discussion

C
EP

Catheter ablation has become a common nonpharmacologic approach for the management of
AF. AEF is a rare complication, with an incidence of less than 0.1 %, and typically occurs 2 to 4
weeks after the ablation.1-3

Patients can present with fever, fatigue, nausea, vomiting, chest pain, dysphagia, odynophagia,
and gastrointestinal bleeding. Neurological manifestations are the second most common

C

presenting symptom,3 and these include focal neurological deficits, seizures, confusion, loss of

A

consciousness.3, 4

The fistula formation is thought to be due to thermal injury of anterior esophageal arteries
causing ischemia and ulceration of the esophageal mucosa. The fistula creates a one-way valve,
allowing esophageal contents into the left atrium due to the transiently increased
intraesophageal pressure associated with swallowing .5
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Risk factors for procedural AEF include chronic AF (as these patients usually have large atrial
size) use of general anesthesia, shorter distance between the left atrium and the esophagus,
extensive ablation on the posterior wall of the left atrium, and gastroesophageal reflux.1, 2
Although there is no strong evidence to support this, the use of esophageal temperature

TE
D

monitoring protocols, esophageal cooling, displacement of the esophagus during the
procedure, and proton pump inhibitor use have been suggested to prevent esophageal injuries
and avoid development of an AEF.3

It is important to have a high index of suspicion for AEF in patients presenting with embolic
6

A transthoracic echocardiogram may demonstrate air in the left side

C
EP

stroke after an ablation.

of the heart or pericardium; however, the test of choice is a CT of the chest with contrast to
look for pneumomediastinum or pneumopericardium. Transesophageal echocardiogram is
contraindicated in suspected AEF due to risk for further esophageal damage and potential for
air embolization during esophageal insufflation.1, 3, 7

C

Air emboli are easily missed on routine neuroimaging for multiple reasons. First, the small foci
of air can be skipped on conventional 2.5 and 5mm slice thickness commonly used for non-

A

contrasted head CTs. In this case, the CTA identified the findings because of the 0.625 mm slice
thickness. Secondly, air is better identified using a “lung window” (width ~1500, level ~-660)
which is not routinely performed on neuroimaging. Additionally, air emboli can appear as

signal-intensity loss in gradient echo and susceptibility-weighted images. Of note, small foci of
intravascular air can infarct brain parenchyma and then rapidly be reabsorbed by the time of
imaging.
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The mortality of AEF is high, with reported rates between 67% and 100%. 1, 3 Surgical repair of
the fistula, including repair of the atrial and esophageal tears via thoracotomy is the favored
treatment. Esophageal stenting and conservative management have been reported but are less
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Figure 1. Brain MRI at time of presentation showing multiple areas on infarction.
Axial MRI diffusion weighted images demonstrates multiple areas of punctate and gyriform

D

cortical restricted diffusion (ADC correlation not shown) consistent with acute infarcts

A

C

C
EP

weighted sequences (not shown).

TE

throughout multiple vascular territories. There was no susceptibility artifact on susceptibility-
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Figure 2. Neuroimaging on day 3 after presentation showing multiple new areas of infarction.
(A) Axial CT angiogram of the head on lung windows demonstrates small hypoattenuating foci

D

in the peripheral brain parenchyma compatible with intravascular air in the parietal lobes
bilaterally (arrow). (B) Axial MRI diffusion weighted images demonstrates multiple new and

A

C

C
EP

ganglia, and bilateral cerebral cortex.

TE

larger acute infarctions in the right cerebellar hemisphere, right hippocampus, left basal
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Figure 3. CT chest
Axial non-contrasted CT chest demonstrates air tracking from the right aspect of the

A

C

C
EP

TE

D

esophageal air column into the retropharyngeal space next to the left atrium (arrow).
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