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Pulsed field ablation of incessant superior vena cava-triggered atrial
fibrillation: watch out for the sinoatrial node
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Pulsed field ablation (PFA) represents a safe and efficient
ablation technology [1-4]. A 60-year-old female patient
(BMI 22 kg/m?) had highly symptomatic paroxysmal atrial
fibrillation (AF) for 1 year. The patient reported that the AF
episode had become significantly more frequent in the last
1 month. She had a CHADS-VASc score of 1. Echocardi-
ography showed no pathologic finding, normal-sized heart,
left atrium diameter (39 mm), and left ventricular ejection
fraction (LVEF) of 72%. She had known asymptomatic sinus
bradycardia and received no antiarrhythmic drug treatment.

The patient underwent PFA. Despite pulmonary vein iso-
lation (PVI) and cardioversions, there were incessant spon-
taneous atrial activities which eventually developed into
sustained AF (Fig. 1).

The atrial “firing” was mapped, and it showed the earliest
activation from the superior vena cava (SVC) (Fig. 2A). The
SVC was successfully isolated by one PFA (FARAWAVE 31
mm, 2.0 kv) application, resulting in the elimination of the
atrial “firing” (Fig. 2B-D). Thereafter, the patient had sus-
tained an escape rhythm, and it lasted even after completely
withdrawing the sedation (propofol), but the sinus rhythm
finally recovered after 30 min (Fig. 3). In the hospital, con-
tinuous monitoring showed stable sinus rthythm. Six-month
follow-up showed no clinical recurrence.
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1 Discussion

There are maybe several learning points from this case
report. Based on our observation (center > 10,000 AF proce-
dures), intra-procedural incessant SVC-triggered AF seems
seldom in the European population. This case reported
intra-procedural incessant SVC-triggered AF despite PVI,
and PFA readily isolated the SVC and eliminated the SVC
trigger even with one application.

The mechanisms of the sinus arrest and escape rhythm
after the PFA application at SVC need further discussion
and investigation. Based on our fluoroscopy-guided cath-
eter manipulation and local electrogram, the PFA appli-
cation was performed in basket configuration at the right
atrium (RA)-superior vena cava (SVC) junction. SVC iso-
lation using PFA resulting in sinus arrest has been reported
in a preclinical study. Yavin et al. conducted a preclini-
cal study in a swine model to investigate the expandable
34-mm lattice-tip catheter (SpherePVI™, Affera Inc.) for
single-shot PVI with PFA. In their study, the SVC and right
superior pulmonary vein (RSPV) were targeted for isola-
tion. In particular, they found one case where PFA for SVC
isolation resulted in sinus node arrest and junctional escape
rhythm [5].
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Fig. 1 Despite successful pulsed =
field ablation (PFA)-based PVI,
we observed A reproducible
spontaneous initiation of atrial
activities with early activation
at the proximal coronary sinus
(CS) and late FARAWAVE acti-
vation in the left atrium (LA). B
These atrial activities eventually
developed into AF which can be
then spontaneously terminated. il I\ | ?}ﬁ}g{fﬁh“iﬂ,.‘““1=l€i1%[‘,'-'f5“i'\,@,‘ﬁﬂ“,r’\};ﬂﬁ,\ﬁﬁ,‘lﬂ|’wﬁf:",f\:,‘fv;‘,‘,‘ﬁ,‘}," i .’k%",“.&*.
Such incessant “atrial firing |
— AF — termination — atrial
firing — AF — termination”
cycle gave us a chance to map
the origin of the trigger
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FARAWAVE catheter was in SVC

Fig.2 A Electrogram: FARAWAVE PFA catheter was positioned at
RA-SVC junction, reproducible observation of earliest firing from
SVC with identical CS activation and P wave as previously shown in
Fig. 1. B 1st PFA application. C After 1st PFA, visualized elimina-

However, in our case, one limitation is that we did not
routinely use ICE (intracardiac echocardiography) or 3D
mapping to visualize accurate catheter position during
ablation.

We also thought about the autonomic response as a pos-
sible mechanism for the sinus arrest and escape rhythm, for
there are known ganglion plexus at the RA-SVC junction.
The incidence of autonomic response (e.g., sinus arrest, AV
block III) during PFA for PVI was not that seldom; how-
ever, based on our (> 600 PFA) experience, we have not

tion of SVC potential, no more SVC firing, sustained escape rhythm
HR~40/min. D Fluoroscopic position of the FARAWAVE PFA cath-
eter

observed such long (30 min) recovery time from an auto-
nomic response in previous PFA-based PVI cases.

In our center, we do not conventionally perform SVC
isolation unless clearly reproducible triggered AF during
the procedure. This case was actually the first case of SVC
isolation using PFA, and our observation needs further
investigation.

The patient had a known history of sinus bradycardia.
During the procedure, the patient was carefully sedated
under continuous infusion of propofol (1%). The sustained
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Fig.3 A After 1st PFA applica-
tion, procedural observing: no
more SVC firing, and sustained
escape thythm HR~40/min, even
after withdrawing the sedation.
B 30 min later, sinus rhythm
recovered with HR 50-60/min
(note: ECG speed 50 mm/s,

the patient had known sinus
bradycardia)

During two days in-hospital observation, continuous monitoring showed
stable sinus rhythm. The patient was discharged in good condition without
AADs. 3/6 months follow-up showed no clinical recurrence.

escape rhythm lasted even after completely withdrawing
the sedation. We compared the ECG and vital parameters
before and during sedation, and no relevant difference was
observed. These suggested that the sedation (propofol)
may not play a significant role for the sinus arrest and
escape rhythm in this case.

Nonetheless, due to the anatomic proximity of the SCV
ostium and the SAN, PFA at the RA-SVC junction near SAN
poses a risk of SAN dysfunction; therefore, PFA for SVC iso-
lation more at the SVC side instead of at the atrial side is
advisable.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Declarations
Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in

@ Springer

the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Turagam MK, Neuzil P, Schmidt B, et al. Safety and effective-
ness of pulsed field ablation to treat atrial fibrillation: one-
year outcomes from the MANIFEST-PF Registry. Circulation.
2023;148(1):35-46. https://doi.org/10.1161/CIRCULATIO
NAHA.123.064959.

2. Chen S, Chun JKR, Bordignon S, et al. Pulsed field ablation-based
pulmonary vein isolation in atrial fibrillation patients with car-
diac implantable electronic devices: practical approach and device
interrogation (PFA in CIEDs). J Interv Card Electrophysiol. 2022.
https://doi.org/10.1007/s10840-022-01445-0.

3. Chen S, Schmidt B, Bordignon S, et al. Pulsed field ablation as
first-line "efficient" rhythm control for atrial fibrillation com-
plicated with heart failure: proof-of-concept. J Interv Card
Electrophysiol. 2023;66(3):723-7. https://doi.org/10.1007/
$10840-022-01398-4.

4. Chen S, Schmidt B, Bordignon S, et al. Pulsed field ablation as
first-line treatment to reduce atrial fibrillation burden documented
by pacemaker. Pacing Clin Electrophysiol. 2023;46(5):414-8.
https://doi.org/10.1111/pace.14629.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1161/CIRCULATIONAHA.123.064959
https://doi.org/10.1161/CIRCULATIONAHA.123.064959
https://doi.org/10.1007/s10840-022-01445-0
https://doi.org/10.1007/s10840-022-01398-4
https://doi.org/10.1007/s10840-022-01398-4
https://doi.org/10.1111/pace.14629

Journal of Interventional Cardiac Electrophysiology (2023) 66:1759-1763 1763

5. Yavin HD, Higuchi K, Younis A, Anter E. Lattice-tip catheter Publisher’s note Springer Nature remains neutral with regard to
for single-shot pulmonary vein isolation with pulsed field abla- jurisdictional claims in published maps and institutional affiliations.
tion. J Interv Card Electrophysiol. 2022. https://doi.org/10.1007/
$10840-022-01414-7.

@ Springer


https://doi.org/10.1007/s10840-022-01414-7
https://doi.org/10.1007/s10840-022-01414-7

	Pulsed field ablation of incessant superior vena cava–triggered atrial fibrillation: watch out for the sinoatrial node
	1 Discussion
	References


