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Abstract

In the last few years novel ablative technologies featuring several devices incorporating different energy sources and catheter
design for ensuring an effective PVI have been proposed. In particular, two prominent technologies, such as the non-thermal
ablation modality based on pulsed field ablation (also defined as “electroporation”) and radio frequency balloon-based catheter
has been introduced in the clinical practice. The adoption of such technologies aims at simplifying PVI procedures, improving
efficacy, and increasing safety. Furthermore, the evaluation of the extension of area of lesion promoted by the two technologies

might affect the clinical outcome

In this issue of the Journal, My and co-workers, in a single center experience, report the comparison between
two ablation modalities for atrial fibrillation (AF), namely pulse field ablation (PFA) and radiofrequency
balloon ablation (RFB) in terms of acute extensive area of lesion (1). Moreover, they also provide information
about the release of biomolecules as expression of the entity of cardiac tissue injury. The study finds that
PFA promotes larger acute lesion areas and higher troponin release upon successful PVI than multi-electrode
radiofrequency balloon-based PVI

We acknowledge the advent of novel technologies in the last few years featuring several devices which incorpo-
rate different energy sources and catheter design for ensuring an effective PVI. The authors have elected two
prominent technologies for their investigation, such as the non-thermal ablation modality based on pulsed
field ablation (also defined as “electroporation”) and radiofrequency balloon-based catheter. The adoption
of such technologies aims at simplifying PVI procedures, improving efficacy, reducing procedure time, and
increasing safety.

The concept of area of lesion

Assessment of the extension of area of lesion following PVI has been the target of several previous studies
both after RF current applications, cryoballoon ablation and laser therapy (2-4). The general notion is
that the use of balloon-based ablation treatments usually provides larger area of lesion as compared to
conventional point-by-point catheter ablation. On the other hand, this could be challenged by others who
argue that also with the completion of WACA modality of ablation is feasible the creation of a large antral
lesion. In this regard, it appears easier to promote uniform antral lesion through the balloon-based ablation
than that created by conventional point-by-point RF applications, due to the potential occurrence of lesion
gaps along the line.

One could raise the question whether a large area of lesion is really required for achieving an effective PVI.
Looking at previous studies the wide antral approach is more effective than ostial PVI in achieving freedom
from atrial tachyarrhythmia recurrence at long-term follow-up (3). The other side of the coin of the creation
of an extended antral lesion is the chance to favor macro-reentrant atrial tachycardia with a critical isthmus
in the posterior wall of left atrium (5). Anyhow, the searching of novel catheter design associated to specific
energy sources and their different modalities of delivering (unipolar vs bipolar,..etc) should yield higher acute
success rate and better clinical outcome. In this study, My et al. have selected two different energy sources



coupled with two novel catheter designs and compared their effects on the extension of lesion and they found
that PFA creates larger acute lesion areas (20.7 £ 7.7 cm2) than RF balloon-based ablation (7.1 + 2.09 cm2;
p < 0.001). Is this finding so crucial to support the hypothesis that larger antral lesion facilitates a better
clinical outcome? Of course, there is no definite answer, due to the limited number of patients included and
the lack of data over the follow up. We might anticipate that having a larger area of lesion could be more
beneficial for persistent AF than paroxysmal, due to the critical role played by the posterior left atrial wall
in the maintenance of AF.

Catheter ablation design

Catheter design is so critical when PVI is the main target of AF ablation. In my view, the adoption of the
complaint RF balloon implies a more ostial lesion and, thus a more limited area of lesion is produced at the
PV antrum. As opposite, the pentaspline PFA catheter provides two configurations (31 mm — basket - and
35 mm flower) which can favor, in eight setting of applications, ostial and antral lesions as well. Therefore,
it should not be a surprise to achieve a broad area of lesion with PFA catheter than with RF balloon-based
catheter, based on the specific catheter design.

Biochemical changes

The two energy sources also differ in terms of the level of inflammation produced, being the concentration of
high sensitive Troponin 1 (hs Tnl) significantly higher after PFA applications than RF ablation (625 4 138
pg/ml vs 148 + 36 pg/ml). Unfortunately, the authors did not provide any information about the Troponin
concentration over time after the ablation (time-related), which could have given additional and critical data
on the degree of inflammatory response. This is a reflection of the entity of tissue disruption and parallels
the demonstration of an extended area of lesion. These data come from a minority of patients, but they
likely express the true scenario in relation to the specific energy source applied. In this regard, similar results
are achieved when cryoenergy is applied to myocardial tissue, suggesting a more extensive inflammatory
process than that produced by point-by-point RF applications (6), suggesting that energy sources with
different biochemical process than RF current produce a greater inflammatory response. Again, is there any
robust clinical data that an extensive inflammatory process is followed by a better clinical outcome? Or
the hypothetical better clinical outcome could be achieved with an extensive antral lesion regardless the
modality of ablation employed? Hypothetically, if the area of lesion provided by RF balloon is comparable
to that produced by PFA, will the clinical outcome be not significantly different?

Thus, do we care of energy source?

Therefore, assuming the extension of area of lesion is comparable between PFA and RF, could we foresee the
same clinical behavior? Electroporation is characterized by a nonthermal energy source in which electrical
fields are used to induce cardiomyocyte-specific cell death, thus avoiding adjacent anatomical structures (7).
Initial clinical observations in controlled trials reported data on high degree of safety and acute efficacy
and follow-up data of PFA-based PVI not significantly different from more conventional ablative therapy
(8,9). On the other hand, the RFB is a compliant balloon catheter compatible with a 3D electroanatomical
mapping system (CARTO 3, Biosense Webster, CA, USA) and provides an established energy source. One
of the main advantages of this technology is the selective titration of RF energy delivery from each surface
electrode to reduce collateral damage and to apply energy in a segmental area if needed (10). Multicenter
trials (RADIANCE (10,11) and SHINE (12)) demonstrated the feasibility, safety, and 12-month outcome of
this technology.

The wealth of clinical data collected from trials seems to indicate a comparable outcome between the two
modalities of ablation but higher safety profile of electroporation over different energy sources ( especially
RF current). How much crucial is the extension of area of ablation towards the posterior wall in affecting
the durability of lesions produced is still unknown.

At the end of the day, we all dream to devise the most successful ablative approach as to ensure a stable
regular sinus rhythm to our AF patients, but undoubtedly there still a need to gather additional insights



into these two novel strategies of treatment before declaring the final winner.
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