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ABSTRACT

BACKGROUND: Atrioesophageal fistula is a rare complication following radiofrequency catheter ablation
for atrial fibrillation and is associated with high mortality. Clinical manifestations of atrioesophageal
fistula are nonspecific and may include fever, neurological symptoms, and sepsis, which complicates
timely diagnosis. A literature search was conducted in international databases PubMed, Google Scholar
and elLibrary for the last five years (2019-2024) using the keywords “atrioesophageal fistula” and
“complications of radiofrequency catheter ablation.” Thirty articles were selected for review. CLINICAL
CASE DESCRIPTION: The aim of this publication is to present a rare case of atrioesophageal fistula
development after radiofrequency catheter ablation in a 53-year-old female patient. The features of the
clinical course, diagnostic challenges, as well as possible approaches to early recognition, prevention, and
treatment of this complication were analyzed. CONCLUSION: Even when diagnosed early, atrioesophageal
fistula carries an exceedingly poor prognosis. This underscores the critical need for sustained clinical
vigilance, improved prevention strategies, and the establishment of standardized management guidelines
for suspected cases of this lethal complication.
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BACKGROUND

Atrial fibrillations are the most widespread and
stable form of supraventricular tachyarrhythmia,
characterized by chaotic electric activity in the atriums
and by the absence of their effective contractions [1].
The incidence of atrial fibrillations in general population
is 2-4%, and, according to the prognoses, by the year
2050, the number of patients with this rhythm disorder
can double [1]. Atrial fibrillations are associated with
worsening of the quality of life, resulting from the
increased risk of developing stroke, cardiac failure
and cognitive disorders, also representing a significant
burden for the healthcare system [2].

Catheter ablation, in particular, the radiofrequency
one, has become a routine procedure in the treatment
of atrial fibrillations in recent years. According to the
updated recommendations from the European Society
of Cardiology (ESC, 2024), radiofrequency catheter
ablation is considered the first line therapy for patients
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with symptomatic paroxysmal atrial fibrillations even
without the preliminary prescription of antiarrhythmic
drugs (class I, level of evidence — A) [3]. The efficiency
of the procedure, confirmed during the large-scale
international randomized research (EARLY-AF,
STOP-AF First, Cryo-FIRST), as well as in the
population of patients with cardiac failure (research
works — CASTLE-AF, CABANA-HF), is manifesting as
a significant decrease in the rate of atrial fibrillations
recurrences, as the improvement in the quality of life
among the patients and also as a decrease in the risk of
cardio-vascular mortality and of hospitalizations [4, 5].
However, despite the high efficiency and the relative
safety of the method, radiofrequency catheter ablation
may be accompanied by various complications [6]. One
of the rarest and the most dangerous complications
is the development of the atrioesophageal fistula —
the pathological communication path between
the lumen of the esophagus and the cavity of
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AHHOTALINA

O6ocHoBaHue. [NpegcepaHO-NULLEBOAHbLIN CBULLY — XXU3HEYrPOXKaroLee peaKoe OC/I0XHEeHUe rnoc-
/e pagmMoyYacToTHOM KaTeTepHow abnsuyuv o nosogy ubpunnsymi npeacepaui, xapakrtepusy-
eMoe KpaviHe BbICOKOU J/1eTa/lbHOCTbIO. KMHUYeckasi KapTuHa rpeacepaHo-nuLeBoqHoro cauLya
HecrieunguyHa M 4acTo BKJIHOYAET JIMXOPadKy, HEBPOJIOrNYEeCKU AedULNT Y CUMITOMbI cericuca,
4TO 00YC/0BANBAET TPYLHOCTM CBOEBPEMEHHON AMarHOCTUKW. Ha ocHoBe cO6CTBEHHOro Habso-
AEHUsT U AaHHbIX JINTepartypbl MPOBEAEH KOMIJIEKCHbIM aHain3 natoreHesa, OCOOEeHHOCTEeN KIu-
HUYECKOro Te4YeHusl, ANarHOCTUKY C akUeHTOM Ha BU3yanusauuio, a Takxe COBPEMEHHbIX cTpaTe-
rui Ie4eHUs U rnPOUAaKTUKN 3TOr0 rPO3HOr0 OCJIOXKHEHUS. OnucaHue KJAUHUYECKOro cJiy4as.
lNpencraBneHo onucaHne KIMHUYEeCKOro CJry4asi npecepaHo-rnvueBogqHoro cauLya y nayneHTKy
B Bo3pacTe 53 neT, pa3BuBLUErocsi rocne paanovacTOTHONW KaTeTepHou abnsaywm, rnpu 3TOM OCO-
6oe BHUMaHWe yAesnsseTcs pov METOAOB JlyHeBOW AuarHOCTUKW. [pouinoCcTpupoBaHbl Kio4Ye-
Bble€ W3MEHEHWS], BbISIBJIEHHbIE C MOMOLYbO KOMIMLOTEPHON U MarHUTHO-PE30HaHCHOW TOMOrpa-
uun, Takne Kak Bu3yanm3aums CBULLEBOro xoga v LepebpasbHas BO3ayLuHasi 9MOONS, YTO Chbir-
pasio peLuaroLyyo posib B Bepugukaumy guarHosa. 3aksrodeHue. [axe npv paHHEM pacro3Ha-
BaHuUM MPe[CcepaHO-NULLEBOAHOro caua y nauneHTa COXpaHSeTCcsi HebnarornpusTHbIN MpPOrHos,
4TO TPEOyeT MOCTOSIHHON HAaCTOPOXXEHHOCTY Bpa4ver, COBEPLUEHCTBOBAHUS MPOGUIaKTUYECKUX
Mep v pa3paboTKn CTaHOapTOB BEAEHWS MayueHTOB C MOLJO3PEHNEM Ha 3TO XKU3HEYrpoyKaroLjee
OCJIOXKHEHME.
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the left atrium, occurring generally in 2-6 weeks
after the procedure [6]. The incidence of cases
of atrioesophageal fistula after radiofrequency
catheter ablation varies from 0.04% to 0,25%,
while the mortality reaches 63-100% [7, 8].

The clinical case of developing the atrioesophageal
fistula after the radiofrequency catheter ablation
procedure performed due to the presence of atrial
fibrillations and complicated subsequently by stroke,
sepsis and lethal outcome, presented in this article,
draws the attention to the necessity of early detection
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of this rare complication, as well as to discussing the
possible approaches for its prevention and treatment.

CLINICAL CASE DESCRIPTION

Patient info

Female patient Kh., aged 53 vyears, transported
by an ambulance crew to the Emergency In-patient
Department with the provisional diagnosis of acute
cerebrovascular event (the patient was found by her
daughter at her home in the unresponsive state: not
capable of answering the questions, not reacting to
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the external irritants). On admission, according to the
data from the general examination, the overall status
was considered severe; level of consciousness — deep
coma; the palpebral fissures are even; the pupillary
photo-response is decreased; weakness in the lower
half of the mimic muscles on the left side; tetraplegia;
the muscle tone is decreased; the tendon reflexes
in the limbs are decreased; the objective evaluation
using the scale for neurological disorders when
suspecting the presence of stroke (National Institutes
of Health Stroke Scale, NIHSS) was 42 points (severe
stroke, critical neurological deficit); signs of dysphagia;
the heart rate was 98 bpm; the blood pressure
with a background of vasopressor support was
110/70 mm.Hg.; breathing — via the artificial pulmonary
ventilation equipment.

Case history. It is known that during the last two years
the patient has twice undergone the radiofrequency
catheter ablation of the cavotricuspid isthmus due
to atrial flutter and the isolation of the orifices of the
pulmonary veins and of the posterior wall of the left
atrium due to having atrial fibrillations. It is also known
that, due to the detected pericardial-esophageal
fistula, on day 18 after the second catheter ablation
procedure, the female patient spent 15 days receiving
in-patient treatment with draining of the pericardium,
with endoscopic draining of the esophagus, with
endoscopic treatment of esophagus wound with
negative pressure (negative pressure wound treatment,
NPWT), with antibacterial therapy and, after the
stabilization of her status, she was discharged for
home stay in generally satisfactory status. Besides
the rhythm disorders, the female patient was suffering

from arterial hypertension, obesity (body mass index
34.9 kg/m?) and gastric ulcers (in the remission phase).

Laboratory and instrumental diagnosis

On the hospitalization day (in 2 days after the
previous discharge from the In-patient Department),
for the purpose of ruling out the acute cerebrovascular
event, computed tomography (CT) and CT-perfusion
of the brain were done along with the CT-angiography
of brachiocephalic arteries, all showing no detectable
pathological changes (Fig. 1).

In 2 hours, according to the data from the magnetic
resonance imaging (MRI) of the brain, in the frontal,
the parietal and the occipital lobes of the brain, in
the thalamus on the left side and in both cerebellar
hemispheres, the findings included the variously sized
foci of true diffusion restriction, which corresponded to
the developing ischemic acute cerebrovascular event
of the cardioembolic type in circulatory regions of the
right and the left middle cerebral arteries, of the left
posterior cerebral arteries, as well as in the arteries of
vertebrobasilar circulation system (Fig. 2).

Conservative and supporting therapy were arranged,
with a background of which, the status of the patient
remained extremely severe.

Due to the laboratory findings showing the
progressing inflammation, on day 6 after hospitalization,
the CT of the esophagus with oral contrasting via the
nasogastral tube was carried out: the findings were the
spreading of the contrasting agent from the lumen of
the middle third of the esophagus into the left atrium
cavity, which was judged as signs of atrioesophageal
fistula, other findings in the fistulous tract and in the

Fig. 1. Computed tomography image of the brain in the axial plane (a—j): pathological changes not detected (10 points of
the scale of early ischemic changes for stroke, ASPECTS).
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Fig. 2. Magnetic resonance tomogram of the brain in the axial plane with using the DWI mode (diffusion weighted imaging)
b1000 (b, d, f, h) with corresponding measurable diffusion coefficient maps (a, ¢, e, g): in the frontal, the parietal and
the occipital lobes in the brain, in the thalamus on the left side, in both cerebellar hemispheres, the foci of true diffusion

restriction were visualized, being the signs of ischemia foci.

left atrial cavity included the presence of gas bubbles
(Fig. 3). Simultaneously, due to the aggravation of
the neurological status, the brain CT was performed
for the purpose of evaluating the dynamic changes:
within the brain matter, multiple foci of decreased
density (approximately 18 HU) were visualized; the
left transverse sinus and the brain vessels had foci
with a density of approximately -978 HU, which
were judged as the manifestations of cerebral
aeroembolism (Fig. 4).

Diagnosis

Based on the conducted examinations, the main
diagnosis set was the following: “Multiple infarctions
of the brain within the circulatory systems of the
right and the left middle cerebral arteries, of the
left posterior cerebral artery, of the arteries in the
vertebrobasilar system (embolic subtype). Tetraplegia.
Dysphagia”. The concomitant diagnosis, according
to the data from previous discharge documents,
was the following: “Esophageal-pericardial fistula.

Fig. 3. Computed tomography image of the esophagus with oral contrasting in the axial plane in the pulmonary (a) and
the bone (b) windows: the findings include air bubbles in the cavity of the left atrium (red arrow) and the spreading of the
contrasting agent along the fistulous tract between the lumen of the middle third of the esophagus and the cavity of the
left atrium (white arrow).
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Fig. 4. Computed tomography image of the brain in the axial plane (a-d): the hemispheres of the brain contain the
visualized foci of decreased density (white arrows) and foci of air density in the area of the left transverse sinus, in the
cortical vessels of the brain (red arrows).

Fibrinous pericarditis. Draining of the pericardium”.
The background diagnosis was the following:
“Hypertensive disease stage lll, risk of cardio-vascular
complications — 4. Heart rhythm disorder: persistent
form of atrial fibrillations. S/p double radiofrequency
catheter ablation”.

Therapy

The status of the patient remained severe,
respiratory support was applied (artificial pulmonary
ventilation), as well as the antibacterial therapy and
the replacement renal therapy.

Dynamic changes and outcomes

Despite the conducted therapy, the patient had
progressing signs of sepsis, of the multisystem organ
failure, with unstable circulatory parameters, which led
to the lethal outcome.

Timelines
The timings of the developing disease, the key
events and the prognosis are provided in Fig. 5.

DISCUSSION

Pathophysiologically, the atrioesophageal fistula
after radiofrequency catheter ablation develops
as a result of thermal or ischemic damage of the
esophageal wall adjacent to the posterior wall of
the left atrium [9]. The anatomic proximity of the
esophagus to the left pulmonary veins and to the
posterior wall of the atrium, especially in patients with
the increased left atrium and with the thinned layer of
fatty tissue, increases the damage risk [9]. Additional
factors can be the gastroesophageal reflux disease,
the high ablation power (>30 Watt), the temperature
increase of >40°C in the esophagus, as well as the
long-term energy exposure during the radiofrequency
catheter ablation [10, 11].

The clinical manifestations of atrioesophageal
fistula are non-specific and include fever, chest pain
and neurological symptoms, also including the
strokes caused by the air or bacterial embolisms,
which complicates the early diagnostics [12]. In our
case, the female patient, during the initial detection
of the atrioesophageal fistula, had complaints of

Pericardio- Discharged Acute Ischemic stroke AEF and cerebral
RFA for RFA for : . . .
AFI AF esophageal from neurological according air embolism
fistula hospital symptom to MRI onCT
0 after 1 year after 18 days after 15 days after 2 days after 2 hours after 5 days
CT brain, CT perfusion brain, Fatal
CTA BCA — no pathology outcome

Fig. 5. Female patient H., 53 years: timelines of disease development, the key events and prognosis. RFA —radiofrequency
ablation; AFl — atrial flutter; AF — atrial fibrillations; AEF — atrioesophageal fistula; MRl — magnetic resonance imaging;
CT — computed tomography; CTA — CT-angiography; BCA — brachiocephalic arteries.
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dyspepsia and fever up to 38.5°C. During her last
hospitalization, she already had the acute neurological
symptoms expressed as the impaired consciousness
and tetraplegia.

For the diagnostics of this complication, various
radio-diagnostic methods can be used, however,
currently there is no standard protocol for the
visualization of the atrioesophageal fistula [13].
According to the literature review by H.C. Han et al. [8],
which analyzed the data from 112 patients with
atrioesophageal fistula after the radiofrequency
catheter ablation, in 97 cases, chest CT was done,
in 74 — CT with contrast enhancement. Based on
these results, 98% of the cases were showing the
pathological changes, namely the following: free gas
in the mediastinum, pericardially or in the left ventricle
(53%); the presence of the esophageal-atrial fistulous
tract (10%); signs of mediastinitis (1%) and esophageal
perforation (5%); changes in the left atrium, in particular,
thrombus, diverticle or changes of the wall thickness
(7%). At the same time, in 7 patients, the primary
CT-scanning of the chest cavity organs did not reveal
any abnormalities and only the repeated examination
was able to reveal the pathological changes.

Besides the CT with intravenous contrasting, some
authors prefer the oral contrasting method, in which
the detection of the contrasting agent in the esophagus
and in the surrounding posterior mediastinum is the
main diagnostic criterion of atrioesophageal fistula.
The authors have also found other important data,
which can be related to the atrioesophageal fistula:
the narrowing and the unevenness of the pulmonary
vein, the thickening of the posterior wall of the left
atrium, the fatty induration of the posterior mediastinum
and the pneumomediastinum [14, 15].

The research work by A. Abdelradi et al. [16]
recommends the CT-scanning of the chest cavity organs
with oral and intravenous contrasting, if there are no
contraindications and if the patient status allows doing
so, but there are certain specific features of arranging the
oral contrasting in cases of the patient with orogastric
or nasogastric tubes, as they (tubes) may bypass the
area of the suspected defect in the middle third of the
esophagus. In such cases, before the conduction of oral
contrasting, the tube should be lifted proximally to the
suggested defect area. For more precise visualization
of the end of the lifted tube, the possible procedures
are the radiography of the chest cavity organs or the
non-contrast CT. It is also important that the oral
contrast is introduced directly before scanning due to
the short esophageal transit time [16].
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CT-signs of atrioesophageal fistula can be divided
into the main and the indirect ones. The main signs
include the extravasation of the contrasting agent from
the esophagus into the atrium when conducting the
examinations with oral or tube-mediated contrasting,
as well as the extravasation of the contrasting agent
from the atrium to the esophagus upon the intravenous
administration. The indirect signs include the presence
of air in the left atrium or in the pericardium, as well
as the paraesophageal abscesses, the thickening of
the esophageal wall, the thickening of the posterior
wall of the left atrium, the infiltration of the posterior
mediastinal fatty tissue, the pericardial effusion, the
pneumomediastinum, the cerebral air embolism and
the changes in the pulmonary veins expressed as
thinning, ulceration or thickening of their walls. In our
case, the patient had the detected signs of an acute
cerebrovascular event on admission according to
the data from MRI, though the previous brain CT and
CT-perfusion did not detect any abnormalities. Upon
the non-contrasted CT-scanning of the chest cavity
organs, there were congestive signs found in both
lungs along with signs of pulmonary hypertension
and cardiomegaly. On the 5th day, the brain CT was
already showing signs of an ischemic type subacute
cerebrovascular event in the circulatory areas of the
middle cerebral arteries and of the left posterior cerebral
artery. On day 6, the dynamic brain CT was showing
signs of aeroembolism, while the CT of the esophagus
with oral contrasting was showing the spreading of the
contrasting agent along the fistulous tract between the
lumen of the middle third of esophagus and the cavity
of the left atrium, as well as the presence of free gas in
the left atrial cavity.

MRI is used more rarely due to the limited
accessibility and due to the motion sensitivity, however,
it can be useful in separate cases, especially when
there are contraindications for conducting the CT (for
example, in case of patients allergic to the contrasting
agent) [8]. MRI can detect signs of inflammation,
swelling and abscesses in the paracardial and
paraesophageal tissues, however, the visualization of
the fistula itself is difficult [8].

Brain CT can be useful in cases of atrioesophageal
fistula, especially in cases of neurological deficit: thus,
40-50% of the patients, according to the data from
brain CT, most commonly had the diffuse air embolism
and multiple foci of ischemia in various circulatory
zones in the brain [8, 17-22]. In our case, the initial
MRI has revealed signs of acute cerebrovascular
event of the ischemic type, while the CT was showing
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signs of cerebral embolism as a consequence of air
from the esophagus entering the systemic circulatory
system. The location of aeroembolism in a specific
area has a major importance for the purpose of
defining the etiology, for the intravenous gas is most
frequently observed in the cavernous sinuses, in the
lower petrosal sinuses or in the extracranial veins. The
gas in the cerebral arteries indicates the presence of
arterial-venous fistulas or the dextralateral shunt [23].
In our case, the air was detected in the left transverse
sinus and in the distal areas of the brain vessels.

The  transthoracic echocardiography  and
the transesophageal echocardiography are not
recommended as the first line methods when
suspecting the presence of atrioesophageal fistula [8],
besides, transesophageal echocardiography may lead
to the clinical worsening due to pumping air during
the procedure, with this, in rare cases, using these
methods, one can detect the indirect signs of the
atrioesophageal fistula, such as the hydropericardium,
the pneumopericardium and the air in the left atrium. In
our clinical case, the transthoracic echocardiography
has revealed the insignificant hydropericardium.

In the presented clinical case, the diagnosis of
atrioesophageal fistula was set intravitally based on
the data from CT with oral contrasting, which allowed
for timely initiating the combined treatment, including
the draining of the pericardium, the endoscopic
draining of the esophagus and the installation of the
NPWT-systems. However, despite the conducted
therapy, the patient has developed an ischemic stroke,
sepsis and multi-organ system failure, which has
ultimately led to the lethal outcome.

The treatment of the atrioesophageal fistula remains
a difficult task. Conservative therapy and stenting of the
esophagus are associated with extremely high mortality
(up to 100%), while the surgical intervention allows for
decreasing the mortality down to 33-41% [24, 25]. In
separate cases, temporary stenting of the esophagus
is possible with further surgical correction, especially in
patients that are not ready for immediate surgery [24].
In the presented case, due to the positive changes in
the process with a background of conservative therapy
during the primary hospitalization, the decision was to
omit the emergency surgical intervention, while during
the repeated hospitalization, the status of the patient
was already not permitting the arrangement of surgery.

The prophylaxis of the atrioesophageal fistula
includes the optimization of the ablation procedure
with adjusting the energy power and the duration of
the intervention in the posterior wall of the left atrium,
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the monitoring of the esophagus temperature, the
visualization of its position during the procedure, as
well as teaching the patients on the early symptoms
of complications, such as the chest discomfort, the
dyspepsia or dysphagia, the chest pain and the body
temperature increase [26, 27], however, despite the
implementation of these measures, the cases of
atrioesophageal fistula continue occurring, especially
in the settings of extending the indications for ablation
and with the increase in the number of conducted
procedures [28].

During the last 5 years (2019-2024), the PubMed
and the Google Scholar data bases (Supplement 1)
[29-35] have published not less than 20 descriptions
of clinical cases of atrioesophageal fistula, developing
after the radiofrequency catheter ablation due to atrial
fibrillations. The majority of reports contain single
cases, less frequently — small series of two patients.
The age of the patients was described as ranging
from 42 to 67 years, with men prevailing. The time
from the procedure to the development of symptoms
varied from 14 to 42 days. The most frequent clinical
manifestations were fever, dysphagia, chest pain and
acute neurological symptoms, including strokes caused
by air or bacterial embolism. The diagnosis was most
frequently set using the chest CT with oral contrasting,
less frequently — during the esophagoscopy and using
the indirect echocardiography signs [8, 35-37]. The
mortality in the published cases remained high, most
commonly due to the late diagnostics, with the debut of
acute stroke and/or after the attempts of conservative
therapy. In cases when the endoscopic stenting of
the esophagus and/or the surgical intervention were
conducted (especially within 24—-48 hours after setting
the diagnosis), the survival was increasing [31-33].
In the case presented, an atrioesophageal fistula was
diagnosed on day 18 after RFA, with the subsequent
development of an atrioesophageal fistula on day 40; the
patient exhibited a typical clinical presentation including
fever and neurological disorders. Despite the timely
diagnostics and the combined treatment, including the
draining of the pericardium, the endoscopic intervention
and the antibacterial therapy, the outcome was lethal.
This emphasizes that the atrioesophageal fistula, even in
the settings of early diagnostics and aggressive therapy,
remains an extremely severe complication with high risk
of unfavorable outcome, especially with the developing
multiple embolisms and septic complications. Unlike
some of the published cases with successful surgical
treatment, in our observation, the severity of the status
and the rapid progression of neurological disorders did
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not allow for arranging the radical intervention, which,
probably, affected the outcome (see Supplement 1).

CONCLUSION

Atrioesophageal fistula remains a rare but extremely
dangerous complication of catheter ablation for atrial
fibrillations, associated with high mortality rates. The
presented clinical case demonstrates the typical
clinical signs of atrioesophageal fistula with the
development of fever, neurological disorders and signs
of mediastinitis on day 18 after the RF ablation. Despite
the timely diagnostics and the combined treatment
that included the draining of the pericardium, the
endoscopic intervention and the intensive antibacterial
therapy, the outcome was lethal, which emphasizes the
aggressive course of this complication and the limited
possibilities of conservative approach.

The analysis of scientific research works published
during the last 5 years confirms that early surgical
intervention remains the most effective strategy, allowing
for decreasing the mortality. Taking into consideration the
extended indications for radiofrequency catheter ablation
for atrial fibrillations and the increase in the number
of conducted procedures, high clinical awareness is
needed, along with improving the preventive measures
and developing the standards for managing the patients
with suspected atrioesophageal fistula.

ADDITIONAL INFORMATION

Supplement 1. Summarized characteristics of
the published cases of atrioesophageal fistula
after catheter ablation (2019-2024).
doi: 10.17816/clinpract695545-4392445
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