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ABSTRACT. A case of successful treatment for syncopal episodes caused by intermittent

atrioventricular block in a patient with paroxysmal atrial fibrillation/atrial flutter using

cardioneuroablation is presented.
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Introduction

Current guidelines are ambiguous with regard to the pre-
ferred approach for the treatment of patients with par-
oxysmal atrial fibrillation (AF) or atrial flutter (AFL) and
coincident atrioventricular (AV) conduction impairment.
According to the AF treatment guidelines, AF-related
bradycardia should be considered as an indication for
AF ablation rather than pacemaker (PM) implantation.!
On the other hand, the current guidelines for cardiac pac-
ing propose PM implantation if intermittent second- to
third-degree AV block causes syncope.>

Cardioneuroablation (CNA) is a relatively new method
to treat cardioinhibitory neurocardiogenic syncopal and
presyncopal episodes. It includes several diagnostics
(atropine test, vagal stimulation, and intracardiac map-
ping) and treatment [endocardial radiofrequency (RF)
ablation] “components.”® This method is used to remove
the pathological parasympathetic effect on the heart in
relatively young patients suffering from cardioinhibitory
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neurocardiogenic syncopal episodes. Because of the
absence of randomized multicenter studies, this approach
is not presented in the current guidelines but is used for
some patients and in some facilities.**

We present a case of successful treatment for syncopal
episodes caused by an intermittent AV block in a patient
with paroxysmal AF/AFL, who was taking a small dose
of a non-bradycardia-inducing antiarrhythmic drug.

Case presentation
Medical history

A 48-year-old male patient with a history of palpitations
and syncope was referred to our facility for PM implanta-
tion. He had already consulted several other institutions
but strongly rejected the proposed PM implantation. He
had his first syncopal episode in addition to the first par-
oxysm of palpitation after participation in an endurance
sport (ice hockey training), which resolved spontaneously
after several minutes. A similar episode of palpitations
occurred a couple of weeks later, lasted several days, and
was accompanied by syncope in the first several minutes
with subsequent stabilization of hemodynamics and con-
sciousness. Twelve-lead electrocardiography (ECG) and
repeat ECG monitoring revealed isthmus-dependent AFL
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and AF with episodes of a rapid ventricular rate of up to SR was restored by means of electrical cardioversion, and
200 bpm and pauses of up to 13 seconds. Pauses caused  propafenone was prescribed. Repeat ECG monitoring
by the AV block were also registered in sinus rhythm (SR) ~ showed a sinus arrhythmia of 45 to 130 bpm, a wandering

(Figure 1). atrial PM and intermittent PQ prolongation of up to 420 ms,
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Figure 1: ECG tracings registered during Holter monitoring before ablation. A: A pause of 12.9 seconds in duration caused by
paroxysmal AV block during AF. B: Fast ventricular response during AF, confirming the absence of structural conduction impair-
ment. C: AV block developing during night hours simultaneously with SR deceleration most likely resulting from both sinus and
AV node suppression by the increased vagal tone.
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Figure 2: A: Three-dimensional reconstruction of LA and left ventricular computed tomography angiography in the anteropos-
terior view; red dots show the regions of additional RF lesions aiming at the right superior and left superior GPs. B: Chest X-ray
in the anteroposterior view, demonstrating the position of the mapping catheter during RF ablation in the region of the left
superoposterior GP. A Lasso catheter in the left superior PV ostium and a decapolar catheter in the coronary sinus (CS) are also
shown. C: Chest X-ray in the right oblique view, demonstrating the position of the mapping catheter during RF ablation in the
region of the right anterosuperior GP. A Lasso catheter in the right superior PV ostium and a decapolar catheter in the CS are

also shown.

two sustained AF paroxysms and episodes of 2:1 AV block
and third-degree AV block with pauses of up to 7.6 seconds
during SR. The patient had strongly rejected the proposed
PM implantation. First, we suggested that the patient should
agree with the need for permanent pacing, but he again
strongly rejected PM implantation. Then, we performed an
atropine test to confirm our hypothesis that those pauses
and episodes of bradycardia were neurally mediated. This
test showed an SR rate acceleration from 58 to 92 bpm and a
shortening of the P-Q interval from 160 to 130 ms.

Pulmonary vein isolation and ganglionated plexus
ablation procedure

These findings led us to the assumption that our experi-
ence with SR acceleration during pulmonary vein (PV)
isolation (PVI) for AF could be applicable to this patient.
We performed an endocardial electrophysiology (EP)
study, followed by RF ablation: PVI and cavotricuspid
isthmus line. The additional endocardial RF lesions were
created anterior to the ostium of the right superior PV
(RSPV), where the ganglionated plexus (GP) is located.
The left superior GP was ablated on the left atrial (LA)
roof near the ostium of the left superior PV (LSPV). Right
and left superior GPs were localized by pure anatomical
approach under fluoroscopy and a Lasso catheter posi-
tioned at the ostia of the RSPV and LSPV, respectively
(Figure 2). Fragmented local atrial electrograms were
used to confirm the localization of GPs. During these
additional lesions, an SR acceleration from 60 to 75 bpm
was noted, but at the end of the procedure, the heart rate
(HR) decelerated to 68 to 70 bpm. The EP study results
prior to and after the ablation are presented in Table 1.

Follow-up

After discharge, the patient was followed up with annually
using ECG monitoring and an oral survey on his quality
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of life, episodes of lightheadedness, and presyncopal and
syncopal episodes.

A three-year follow-up off antiarrhythmic therapy
revealed neither episodes of palpitations nor syncope.
Annual ECG monitoring showed an SR with stable AV
conduction without any episodes of bradycardia, pauses,
or arrhythmias (Table 2).

Discussion

The AV block, if not associated with temporary or remov-
able causes, is an indication for PM implantation.? While
the long-term positive effect of permanent pacing in
patients with symptomatic bradyarrhythmias is widely
known, there is a list of early and late complications,
which are especially important to consider in young and
middle-aged patients with a long life expectancy after the
implantation. Usually discussed with patients are the life-
long risks of infections, venous obstruction, lead extrac-
tion, AF, and heart failure, which potentially increase the
cardiovascular and total mortality levels. But because of

Table 1: EP Parameters Prior to and After the CNA

Before After

Ablation | Ablation
Heart rate, bpm 54 71
PQ interval, ms 156 124
AVN ERP, ms 320 280
Antegrade Wenckebach point, ms (bpm) | 380 (157) | 350 (171)
SNRT 1,480 1,240
¢SNRT at 500-ms pacing cycle length* 360 390

AVN ERP: atrioventricular nodal effective refractory period;
¢SNRT: corrected sinus node recovery time; SNRT: sinus node
recovery time.

*cSNRT is corrected by intrinsic cycle length.

The Journal of Innovations in Cardiac Rhythm Management, October 2021



Long-term Success of CNA in a Patient with Tachycardia-bradycardia Syndrome and Syncope

the absence of an alternative to PM implantation in the
acquired AV block population, these risks are frequently

ignored.
5 The most frequently observed reasons for bradyarrhyth-
a mias are HR-decelerating medications (eg, B-blockers,
£ < N calcium-channel blockers, amiodarone, sotalol), acute
9Zm myocardial infarction (firs ours), inadvertent con-
$2R yocardial infarction (first 48 h inadvertent
v duction system injury during transcatheter aortic valve
_GE, e £ implantation or open heart surgery. In the majority of
. the remaining cases, the acquired advanced AV block
& x ®% e 2 is treated with PM implantation,? although the perma-
nently or intermittently increased parasympathetic tone
= tly or intermittently i d parasympathetic t
v < = could also be the reason for sinus node dysfunction or
g3 Q AV conduction disturbances. This factor is not usually
: &8 screened for in routine clinical practice and frequently
e © stays untreated.
Slx|mlao|/~o
~ | ln g o~ 2
Py CNA was first described in 2005 by Pachon et al. and is
= e endocardia ablation of regions of GPs in the le
= the endocardial RF ablation of regi f GPs in the left
§ =X and right atria.® It causes the withdrawal of patholog-
S Ee ically increased parasympathetic tone from the heart,
5 § S with subsequent increase of sinus automaticity and
Slelelnlelo acceleration of AV nodal conduction. Young patients
S|wnSjv| - |= with fainting due to the neurocardiogenic syncope with
2 a cardioinhibitory reaction are the most frequent candi-
€53 dates for CNA.>” This procedure could become an alter-
=Vs native intervention for symptomatic bradyarrhythmia
$8¢ treatment, giving a chance to avoid PM in some patients,
E &3 RN ] 2 but additional investigation and accurate patient selec-
— tion are necessary prior to the decision about the type of
~
e B procedure needed.
=L O
a|§2H
3 § e Middle-aged and older people rarely suffer from neu-
% @ 8= rocardiogenic syncope. But a similar strategy (screening
S |o% S2lilolnlc|ol € for increased parasympathetic tone) seems equally valu-
'8 - . . . .
o = |wv|~-]Z < able in tachy-brady patients prescribed for AF ablation.
S | 2102 ‘€L Y21eIN VND £ AF guidelines propose ablation in AF-related brady-
a >~ o cardia patients' because of the chance of withdrawal of
T g § = rate-decreasing antiarrhythmic drugs and probable SR
© = L. : . .
8 & acceleration. The latter could be found in some patients
o 0
= LNIG2R8m ‘;} and is most likely explained by the incidence of abla-
S < >0 5 tion of GPs similar to that performed during CNA .51
S|Y/88 b Unfortunately, the incidence of HR acceleration during
@ g § Tz gy @ @l 9 AF ablation is not absolute. In some patients, pathogenic
i) :a;; - ; parasympathetic tone could be eliminated by additional
a £ © £ T ablation lesions in other regions (superoposterior wall
2 gé 2 < of the right atrium, coronary sinus ostium, right pul-
5 N <ol B monary artery) guided by the characteristics of local
E 259N 5 atrial electrograms, fluoroscopy, or non-fluoroscopic
2 al O three-dimensional mapping.® But none of these lesion
5 € 5| 2 sets are included in the regular procedure for AF-related
= ESE% 5 bradycardia.'
T Q25T
N HEFREHE According to animal experiments, most efferent vagal
= BEEBIEE: <ZE fibers to the atria travel through the aorta—superior vena
[ 22|22 cava fat pad, which serves as a “head station” of vagal

fibers traveling to both atria.'? The right PV fat pad pro-
vides vagal innervation of the sinoatrial node, while
vagal innervation of the AV node is provided by the
inferior vena cava-right atrial fat pad. Similar selective
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innervation principles were recently demonstrated in
humans by Aksu et al."® and Pachon et al."

In our patient, we performed only LA GP ablation. This
intraprocedural decision was based on a relatively good
response to the ablation of left-sided GPs and the will-
ingness to not expand the procedure volume to the right
atrial plexal regions. Retrospectively, we have to admit
that this decision was followed by a partial effect (SR
acceleration to 75 bpm after CNA and to 92 bpm after
atropine), acute (intraprocedural SR deceleration to 65
bpm at the end of the procedure), and delayed (grad-
ual decrease in the mean HR according to annual Holter
monitor results) re-innervation. All these effects were
previously described by other authors.”” But it should
also be mentioned that the clinical effect is durable and
patients do not complain of arrhythmia recurrence or
syncopal episodes.

Finally, this case report contributes to the growing evi-
dence base for the implementation of CNA in clinical prac-
tice for the treatment of patients with increased parasym-
pathetic tone, causing symptomatic bradyarrhythmias.

Conclusions

Patients with intermittent or permanent bradycardia
should be additionally investigated, with attention paid
to the highest possible HR and the response to atropine
infusion. Patients without structural conduction sys-
tem disease may benefit from non-standard treatment
approaches like CNA rather than from PM implantation.
Prospective studies evaluating the efficacy risks and ben-
efits of CNA for vagally mediated bradycardia should be
considered.
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