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The cornerstone of rhythm control by atrial fibrillation (AF) ablation is 
pulmonary vein isolation (PVI), which is less effective in persistent AF 
compared with paroxysmal AF.1 In an attempt to improve outcomes 
in patients with persistent AF, the posterior wall has been targeted as 
an adjunctive strategy.2 However, when using radiofrequency ablation 
(RFA), successful posterior wall isolation (PWI) cannot be achieved in 
all patients, and the acute procedural success rate is low (∼70%).2

Additional, empiric PWI using RFA did not reduce atrial arrhythmia re
currence in the CAPLA study comparing PVI vs. PVI + PWI in patients 
with persistent AF.3

In comparison to RFA, pulsed field ablation (PFA) is a novel non- 
thermal ablation technology consisting of a high-voltage train with 
very short pulses,4 which results in transmural tissue-specific damage 
in the heart by cardiomyocyte selective electroporation without ther
mal damage of surrounding organs. Recent studies, mainly utilizing a bi
polar pentaspline single-shot PFA device, have demonstrated safety and 
efficacy for PWI.5–8 In this prospective cohort study, we evaluated the 
feasibility, acute efficacy, and acute safety of PWI by point-by-point bi
phasic monopolar focal PFA (F-PFA) using the CENTAURI PFA system 
(CardioFocus, Inc.).9–11

Thirty-eight patients with persistent AF (mean age 67.3 ± 7.7 years, 
58% men, 9 first-do ablations, and 29 complex re-do AF ablations), who 
underwent PWI using the CENTAURI PFA system (CardioFocus, Inc.), 
were included in this analysis. This study was approved by the local eth
ical review board (NL:70787.068.19/METC:19-052), and all participants 
provided written informed consent.

Electroanatomic mapping was performed with a high-density map
ping catheter (PentaRay catheter, Biosense Webster; HD-Grid cath
eter, Abbott) using the respective mapping systems (Carto, Biosense 
Webster; EnsiteX, Abbott). According to the local protocol, the deci
sion to perform PWI was based on the goal to isolate considerable low- 
voltage areas (see electroanatomical maps before ablation with the 
projected application tags in Figure 1) and evoked delayed electrograms 
during premature atrial extrastimuli at the posterior wall.

Point-by-point monopolar F-PFA using a monopolar biphasic 
CENTAURI PFA generator (CardioFocus, Inc.) was delivered through 
commercial open irrigated contact force-sensing, solid-tip focal ablation 
catheters (ThermoCool SmartTouch, Biosense Webster; TactiCath, 
Abbott).9–11 The ablation catheter’s irrigation rate was set to 4 mL/min. 
Force applied was targeted between 10 and 25 g. Manual application 
tags of 6 mm diameter were placed with 20–30% overlap. As the catheter 
visualization in the mapping system is not active during F-PFA applications, 
stability of the ablation catheter was assured before and confirmed after 
completion of the F-PFA delivery. In first-do procedures, PVI was achieved 
by a wide antral circumferential ablation [WACA; a current of 22 A (7 
pulse trains) for the posterior sections and 25 A (10 pulse trains) for 
the anterior sections]; in re-do procedures, re-isolation of the pulmonary 
veins was achieved by focal ablation if focal reconnection of previous 
WACA could be localized or by wide re-antralization. Posterior wall iso
lation was achieved by a posterior box ablation consisting of a floor line 
[22 A (7 pulse trains)] joining the most inferior margins of the right and 
left WACAs and of a roof line [25 A (10 pulse trains)] at the cranial aspect 
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of the left atrial roof connecting the most superior margins of both 
WACAs. Acute PWI was the primary outcome of this study: multipolar 
catheters were used to assess for entry block (absence of local electro
grams in the posterior box). Exit block was validated if spontaneous ecto
py and/or pacing within the posterior box (pacing on ablation catheter, 
with local capture in the box assessed by multipolar catheter) was not as
sociated with atrial activation. Validation was repeated after 15-min wait
ing time.

The median total procedure time (from femoral puncture to 
figure-of-eight stitch) was 120 [interquartile range 96–129] min, and 
the median left atrial dwell time was 87 [interquartile range 70– 
107] min. The mean left atrial mapping time was 16 ± 9 min, and 
mean fluoroscopy time and dosis were 8 ± 6 min and 34 ± 51 mGy, 
respectively. Posterior wall isolation (Table 1) was achieved in all 38 
(100%) patients without the need of additional focal ablation on the 
ablation lines or within the posterior box after completion of floor 
and roof lines to obtain acute PWI. The mean time to obtain PWI 

(from first to last ablation point) was 12 ± 5 min. The required time 
for completion of the floor line was 5 [interquartile range 3–6] min. 
The mean length of the floor line was 33 ± 11 mm, and 10 ± 3 PFA ap
plications were needed to complete the line. This represents 3.1 ± 0.4 
PFA application/cm. The required time to complete the roof line was 
5 ± 2 min. The mean length of the roof line was 29 ± 10 mm, and 9 ±  
3 PFA applications were required to complete the line. This represents 
3.2 ± 0.7 PFA application/cm.

Using biphasic monopolar F-PFA, PWI was achieved after comple
tion of roof and floor lines without any need of additional lesions 
within the box. This is in contrast to data from studies on radiofre
quency catheter ablation, where electrical isolation of the posterior 
box by completion of the roof and the floor line alone can only be 
achieved in 44–72% of cases.2 Additionally, in the CAPLA study,3

86% of PWI required focal ablation within the posterior wall box 
to achieve electrical isolation. Biphasic monopolar F-PFA, as used in 
our study, has been shown to be associated with deep lesion 

Figure 1 (A) Representative electroanatomical voltage maps before ablation (postero-anterior view) of the left atrium [red zones correspond to 
low-voltage areas (<0.15 mV), and purple zones correspond to normal-voltage areas (>0.5 mV)] with the projected ablation point tags. Dark blue 
points are 25 A ablation point tags and correspond to the roof line. The light blue points are 22 A ablation point tags and correspond to the floor 
line. X corresponds to the length of the roof line, Y to the length of the floor line, and Z to the interline distance. (B) Summary of all 9 first-do procedures 
and (C ) summary of all 29 re-do procedures.
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transmurality,12 likely deeper than with RFA, with possible ablation of 
epicardial connections.

In addition to the good acute effectiveness of PWI using monopolar 
biphasic F-PFA, time needed for PWI was short with 12 ± 5 min for 
the floor plus roof line, with a total PFA time of only 168 ± 53 s. 
This is much faster than what was reported for thermal RFA using 
the same ablation catheters and navigation systems, where the 
time needed for PWI ranged from 40 to 90 min.2 Additionally, in 
38 patients, we reported no significant complications, which is 
in line with the safety profile of PFA demonstrated in large PFA 
registries.13–15

In conclusion, acute PWI can be achieved effectively with a favour
able acute safety profile by point-by-point biphasic monopolar F-PFA 
in patients undergoing catheter ablation for persistent AF. The durability 
and long-term efficacy and long-term safety of PWI using point-by-point 
biphasic monopolar F-PFA as an adjunct target in addition to PVI for the 
treatment of patients with persistent AF needs to be evaluated in future 
studies.
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Table 1 Procedural data for posterior wall isolation in 38 patients 
(9 first-do and 29 re-do procedures) with persistent atrial fibrillation

Total ablation procedure

Total procedure time, min 120 [IQR 96–129]

Left atrial dwell time, min 87 [IQR 70–107]

Posterior box isolation

Total

PWI, n (%) 38 (100)

PWI with completion of roof and floor  

lines, n (%)

38 (100)

Time to PWI, min 12 ± 5
PFA time, s 168 ± 53

Ablation points, n 19 ± 6
Inter-floor–roof line distance, mm 32 [IQR 31–35]

Floor line

Duration, min 5 [IQR 3–6]

Ablation points, n 10 ± 3
Length, mm 33 ± 11

Ablation points/cm 3.1 ± 0.4

PFA time, s 72 ± 24

Roof line

Duration, min 5 ± 2
Ablation points, n 9 ± 3
Length, mm 29 ± 10

Ablation points/cm 3.2 ± 0.7

PFA time, s 95 ± 35

Mean ± standard deviation. Median [IQR]. 
IQR, interquartile range; PFA, pulsed field ablation; PWI, posterior wall isolation.
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