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ASYMPTOMATIC CORONARY-ATRIAL FISTULA FORMATION AFTER ZERO FLUORO CATHETER
ABLATION FOR INCESSANT RIGHT ATRIAL TACHYCARDIA USING ABLATION INDEX MODULE:
CASE REPORT
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We present a case of asymptomatic coronary-atrial fistula formation after zero fluoro catheter ablation for incessant
right atrial tachycardia using ABLATION INDEX module.
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Postincisional tachycardias are a relatively common
complication in patients who have undergone prior open-
heart surgeries [1]. Radiofrequency catheter ablation (RFA)
of supraventricular tachyarrhythmias (SVT) in this patient co-
hort is both a highly effective and safe technique, particularly
when compared to pharmacological therapy. Direct coronary
artery (CA) injury during radiofrequency catheter ablation
(RFA) is an exceedingly rare event, with global experience
limited to the documentation of isolated clinical cases [4-8].
Modern techniques for inducing radiofrequency myocardial
injury with pressure force-controlled catheters are designed
to achieve controlled exposure, thereby optimizing both ef-
ficacy and safety. However, it is not always possible to com-
pletely avoid adverse events during controlled RFA.

The aim of this work is to present a unique case of
coronary-right atrial fistula formation following radiofre-
quency ablation using a SmartTouch pressure force mon-
itoring catheter and the Ablation Index module (Biosense
Webster, USA) near the right coronary artery.

A 75-year-old patient had undergone surgery for mi-
tral stenosis 10 years prior, which involved the implanta-
tion of a biological mitral valve prosthesis via a left-sided
minithoracotomy at a European center. Prior to the «open
hearty surgery, diagnostic coronary angiography was per-
formed as a standard procedure, and the coronary arteries
were found to be unchanged.

On the first postoperative day, a sternotomy was
performed to review the mediastinal organs and address
bleeding, ensuring hemostasis. The surgical intervention
was carried out under conditions of cardiopulmonary by-
pass. On the second postoperative day, the patient expe-
rienced paroxysms of atrial fibrillation (AF), which were
managed with medication. For 6 years, the arrhythmia did
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not trouble the patient. Three years ago, a paroxysm of AF
was recorded again; on the second day, the rhythm was
restored with the administration of the class I antiarrhyth-
mic drug propafenone. Three months later, a paroxysm of
rhythmic palpitations occurred. Drug-induced cardiover-
sion - no effect. ECG shows an atrial flutter (AFI) rhythm.
RFA of atypical right atrial flutter was performed. Two

Fig. 1. ECG of a patient with atrial flutter.
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years later, the arrhythmia recurred again: SVT with irreg-
ular conduction at the atrioventricular junction (Fig. 1).

A decision was made to perform repeat SVT RFA.
Prior to the operation, the patient underwent diagnostic
coronary angiography (Fig. 2), which revealed diffuse
changes in the coronary arteries, hemodynamically insig-
nificant stenoses of the anterior interventricular branch
of the left coronary artery (30-40%), and the presence
of a myocardial bridge of the left coronary artery. Ne-
phluoroscopic (completely without fluoroscopy) catheter
ablation was performed under
CARTO 3 navigation system
(Biosense Webster, USA), us-
ing SmartTouch pressure force
control catheter (Biosense Web-
ster, USA) and Ablation Index
(A1) module (Biosense Web-
ster, USA) (Fig. 3). After pre-
viously performed open heart
surgery and RFA, a large area
with low or no signal amplitude
- scar-altered tissue - is visual-
ized on the right atrium (RA)
voltaic map (Fig. 3b). The ac-
tivation map visualizes the cir-
culation of a re-entry wave with
a cycle of 270 ms on the lateral
wall of the RA, where the criti-
cal isthmus is the area between
the scar-altered tissue and the
fibrous ring of the tricuspid
valve. Electrophysiologic tests
confirm the activation mapping
data. It was decided to perform
a linear impact on the free wall
in order to create a block of im-
pulse conduction along the crit-
ical isthmus (Figs. 3 c,d). Tar-
get Al values during ablation of
400-450 units were achieved at
50 W power. During ablation,
restoration of sinus rhythm is
noted with a slowing of the
tachycardia cycle to 315 ms.
No tachycardia is induced on
control electrophysiologic study
after 15 minutes of waiting time.
The patient was discharged the
next day in sinus rhythm.

Two years later, the patient
again felt a characteristic rhyth-
mic heartbeat and increasing
dyspnea at minor physical ac-
tivity and sought medical help.
During the examination, a re-
currence of tachycardia and dys-
function of the biological mitral
valve prosthesis was diagnosed,
presenting as the formation of
mitral insufficiency. This was at-
tributed to the dysfunction of one
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of the prosthetic flaps, characterized by a 0.4 cm tissue de-
fect at the base of the flap adjacent to the aortic valve ring.
Additionally, the flap exhibited areas of compaction. There
was no evidence of a paraprosthetic fistula.

A decision was made to repeat SVT RFA. Given the
presence of diffuse changes in the coronary arteries, hemo-
dynamically insignificant stenoses of the anterior interven-
tricular branch of the left coronary artery (up to 30-40%,),
and myocardial bridging detected two years earlier, rou-
tine coronary angiography was performed as part of the

28

Fig. 2. Diagnostic coronarography of the right coronary artery: a - projection of
LAO 20, CAU 2, b - projection of RAO 6, CRA - 28.

Fig. 3. Mapping of the right atrium (RA): a - voltage map of the RA after
previously performed ablation procedure of atypical right atrial flutter; b -
electroanatomic (activation) map of the RA; c - electroanatomic map showing
linear influence on the free wall of the RA; d - voltage anatomic map showing
linear influence on the free wall of the RA, hereinafter SVC - superior vena cava,
IVC - inferior vena cava, TV - tricuspid valve.

Fig. 4. A series of X-ray images with contrast of the right coronary artery in
the direct projection, showing the «discharge» of contrast agent firom the right
coronary artery into the right atrium (indicated by arrows).
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preoperative preparation. No significant negative changes
were observed; however, selective contrast imaging of the
right coronary artery in the middle third projection demon-
strated «dumping» of the contrast agent into the right atri-
um. Thus, a coronary-atrial fistula was diagnosed (Fig. 4).
The consilium decided on conservative management of the
patient in relation to the «finding» considering the absence
of clinical and echocardiographic changes.

The patient is taken to the operating room for SVT
RFA. Nephluoroscopic catheter ablation was performed
with the CARTO 3 navigation system (Biosense Webster,
USA), SmartTouch pressure force control catheter (Bio-
sense Webster, USA), PENTARAY high-density mapping
catheter (Biosense Webster, USA), Ablation Index mod-
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Fig. 5. Electroanatomical reconstruction of the right atrium
using PENTARAY catheter and COHERENT module (a, b);
electroanatomical map of the right atrium after radiofrequency

interventions in the critical isthmus region, where impulse
conduction slowing was detected (c).
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ule (Biosense Webster, USA), and COHERENT module
(Biosense Webster, USA) (Figs. a-c). Electroanatomic
reconstruction of the RA revealed the circulation of the
re-entry wave in the same location, but with a longer
cycle of 292 ms.

Prior to nonfluoroscopic RFA, precautions were im-
plemented, including catheterization of the left radial artery
to monitor invasive blood pressure. This access route could
also be utilized for potential interventional procedures on
the coronary artery if necessary. A specialist from the De-
partment of X-ray Surgical Methods of Diagnostics and
Treatment, equipped with all necessary instruments, was
present at the operating table. Given the presence of a slow
conduction zone (as indicated by the COHERENT module
during high-density mapping of the right atrium
with the PENTARAY catheter) at 8 mm from the
right atrioventricular ring, a decision was made
to apply a minimal number of radiofrequency
energy applications with a power of 40 W and
target Ablation Index (Al) values of 450 units
(Fig. 5¢).

On ablation, restoration of sinus rhythm
is noted with a slowing of the tachycardia cy-
cle to 342 ms. No ST segment changes in 12
leads were detected during ablation and during
40 minutes of follow-up. Clinically, no pain or
discomfort behind the sternum was noted by
the patient. It was decided to perform control
coronary angiography only in case of negative
dynamics in clinical status.

The series of ECG, Holter monitoring on
the next day after surgery, echocardiography
showed no negative dynamics. The patient was
discharged a day after surgery in a satisfacto-
ry condition. During the follow-up period - 12
months - no paroxysms of tachycardia were re-
corded on ECG. Improvements in clinical status
are noted in the form of decreased dyspnea and
improved exercise tolerance. However, these
manifestations have not been eliminated. This
may be due to persistent dysfunction of the MV
prosthesis.

DISCUSSION

Based on our findings, the occurrence
of a coronary-atrial fistula during ablation in
the right atrium using a catheter with tissue
pressure force control and Ablation Index (AI)
monitoring has not been previously reported
in the world literature. The formation of coro-
nary-atrial fistula in our case occurred after re-
peated RFA in RA using short-term high-pow-
er 50 W and Ablation Index module. Selective
coronarography of the right coronary artery
before the intervention showed no contrast
agent discharge into the RA cavity.

The safe and effective use of such ab-
lation parameters for performing linear ex-
posures in the left atrium has been widely
reported in the literature [2, 3]. Furthermore,
in one of the initial studies utilizing the Abla-
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tion Index module, the target Al values were significantly
higher than those reported in this paper, reaching up to 550
units. Currently, there is no standardized set of Al values
established for ablations across different atrial regions.
Therefore, each clinic uses a «proprietary» standard. In
our center, we use an approach of applying impacts with
minimal Al to ensure transmural damage to the atrial wall.
Moreover, short, high-power exposures may reduce the
likelihood of collateral organ damage. Similar ablation
parameters are routinely used in daily clinical practice in
our center to perform wide antral pulmonary vein orifice
isolation in the treatment of AF. The implementation of this
approach did not result in an increased incidence of com-
plications or serious adverse events when compared to the
standard methodology.

Instances of right coronary artery stenosis formation
have been reported during radiofrequency applications in the
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right atrium, such as in catheter ablation of typical atrial flut-
ter [4-8]. Such complications may occasionally be attributed
to anatomical peculiarities, including the subendocardial lo-
cation of the right coronary artery or the reduced thickness
of the myocardium above the artery in radiofrequency expo-
sure. In some cases, it ended with stenting of the right CA.
Moreover, in an animal experiment, it was shown that direct
damage to the coronary artery and adjacent myocardium oc-
curred in 8 out of 10 pigs [9]. On the other hand, Calkins
et al, when performing RFA of typical AFl showed that the
incidence of complications did not exceed 2.7%, and there
was no mention of CA injury. In our case, the formation of
asymptomatic right CA fistula occurred.

Further clinical studies are required to evaluate the
efficacy and safety of radiofrequency intervention using a
tissue pressure force-controlled catheter and Ablation In-
dex module near the coronary arteries.
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