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ri—'lower Pose

Ablacion de fibrilacio
auricular: dos caminos
al mismo objetivo.

Energia pul

Hugo Arguedas Ji

Medicina Interna, Cardiologi ectrofisiologia cardiaca.

Servicio de Cardiologia, Hospital R.A. Calderdon Guardia.

Profesor Instructor de Medicina - Escuela de Medicina.

— _ Basket Pose
Profesor de Cardiologia - Sistema de Estudios de Posgrado.
Universidad de Costa Rica.

European Heart Rhythm Specialist.
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Ablacion es el pilar para el control arritmico.

Shared decision—mak'lng on rhythm control
f—‘ (Class 1) P
. .« 7 . Antiarrhythmic drug therapy
1. Laterapia de ablacion es hoy el pilar del S o
. d I f-b -I . 7 . | HFrEF (LVEF“_“%)' or minimal heart
tratamiento de la Tibrilacion auricular. (LVEF <40%) cm?:g:::rr:z:::::- disease
2. La ablacion permite una alta tasa de [ ] I |
curaciéon, menor tasa de recurrencias, e Siedne D”’;?"%'Z;';'L';i"“" e
. = . L {Class 1) 7, Class 1)
mejor calidad de vida y una menor o —
. {Class Iib) {Class 1lb)
mortalidad. t - ;
3. La evolucion tecnologica dispone de e AT «
herramientas que mejoran la eficaciay . ddwli k
. . ., are islon-making
seguridad de |a terapia de ablacion. f i i R
If failed antiarrhythmic If failed catheter
drug therapy ablation
! ¢ 7 1
Catheter ablation Re-do catheter ablation Surgical/hybrid ablation Antiarrhythmic drug
(Class 1) (Class lla) (Class lib) therapy (see above)
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Mecanismos de lesion: formacion de nanoporos, desestabilizacion de lipidos y proteinas de membrana.
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Parametros clave de entrega de energia

50 - 100 us, > duracion

Voltaje: ideal entre 400-1,200 V/cm.

Orientation
of electric
field vector

Pulse
Duration

Duracion de pulso: pulsos mas largos — menor 10 - 90 pulsos
voltaje, pero riesgo de captura muscular.

Diseno

Forma de onda:

- Bifasica — mayor seguridad y durabilidad de Number of
la lesién, menos contraccién muscular.
« Monofasica — mas captura muscular y dolor. PUISeS

Modo de entrega: PULSED-FIELD Pulse
* Bipolar — campo localizado y menos dolor, ELECTROPORATlON Strength

adecuado para endocardio.
« Unipolar — lesiones profundas, mas 500 - 3000 V/cm

contraccion muscular.
Repeticién de pulsos: sumar aplicaciones POlanty Pulse

aumenta profundidad. Bif4sica o monofasica Pulse Shape

Contacto tisular: mejora la transmision de Frequency
energia, es menos dependiente que RF. 1-10 Hz Bipo / Unipolar




Train of biphasic pulses

Group of pulses
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Gi - Group of pulses: Pi number of pulses in a burst/packet delivered

Posi e Inter-group Biphasic Inter-train - between two different splines or segments of catheter
osntnvelphase Posmve phase delay pulse delay
. o Inter group delay: time between bursts/packets of pulses, e.g. between
:’ﬂé;rfhase \ \ J different splines or segments of catheter
¢ T, - Train of biphasic pulses: delivered to various segments of the
Ime,,pu,se catheter— complete delivery in one position of the catheter (also
— p delay’ P, P, P, number of PFA deliveries)
gfg::"e g‘:g::"e G, G Inter-train delay: delivery of train of pulses to the same or different/new
—  pulse width amplitude —IT, position of the catheter (time between PFA deliveries)
Pulse parameter Subject to operators Lesion size/ Nerve and muscle | Temperature Risks*
choice effectivenes caption rise
Amplitude (V) (+) - - + +
Duration/pulse width (us) - + + + +
Group/number of pulses (-) - + + + +
Burst/packet (ms)** - (1) (1) + ()
Pause/time between packets (ms) - (£) (1) - -
Number of trains—T, (-) - + + - -
Time between trains (s) (+) - - - -

https://doi.org/10.1038/s41598-022-20212-9
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PFA vs ablacion térmica

Efecto del flujo sanguineo

Effect of blood velocity in a monopolar catheter configuration

100 Sinusoidal waveform: V= controlled by PID, f=500kHz, T =355°C
o 1% RFA - Temperature a
» ]xo = = == =] ==
Zl70
N [ g u 0 0 o
50 e (ST = (I LSS S = = L — =
......................... O s TS
3 em/s 4.5 cm/s 6 cm/s 7.5 cm/s 9 em/s S ‘
¢ velocity
x10°

* 15 Bursts of biphasic pulses: V=3100 V, Fiphasic putses = 190 kHz, t = 100 ps, # bursts = 20

pual
PFA - Electric field b

vevew

https://doi.org/10.1038/s41598-022-20212-9

< -

Electric field (Viem)

w LV -3

Efecto de la angulacion con el tejido

Monopolar catheter configuration
. Blood flow

350 ]
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a = angle between catheter p,=0"
and heart tissue

Efecto de la orientacion del campo eléctrico

\
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PFA vs ablacion térmica

PFA RF

z R ¥
' S

Respeta grasa epicardica y arterias.

Esfacelacion de grasa epicardica con inflamacion.
Trombosis intralesional de arterias
Heart Rhythm 2019;16:754-764 Sustitucidn fibrética inicial con focos de hemorragia.
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PFA vs ablacion térmica

RF produce necrosis térmica con posibilidad fibrosis
heterogénea o “islas” de miocitos viables (“sequesters”).

PFA tiene alta selectividad para miocardio: preserva grasa,
vasos, nervios y estructuras no cardiacas. El campo eléctrico S YN £ :
afecta miocitos incluso con contacto irregular. Heart Rhythm 2019;16:754—764

e . N



Dr. Melvin Scheinman: 40th Anniversary of Catheter
Ablation 44 anos

Forty years ago, patients with abnormal heart rhythms had few treatment options:
frequently ineffective medications, or open-heart surgery.

UCSF cardiac electrophysiologist Melvin Scheinman, MD, now the Walter H. Shorenstein Endowed Chair in Cardiology, spent years
developing a new approach. In 1981 he performed the first catheter ablation in humans, threading a catheter through a blood vessel into the
heart and successfully delivering an electric shock to short-circuit the arrhythmia. That innovation has revolutionized the care of millions of
patients worldwide, relieving their suffering and even curing many of their arrhythmias.

Gallo-Kanu Chatterjee Distinguished Professor in Clinical Cardiology and chief of the UCSF Division of Cardiology.

Dr. Melvin Scheinman
Photo credit: Marco
Sanchez, UCSF

Treating Arrhythmias without Surgery

Dr. Scheinman arrived at UCSF in 1965 as a cardiology fellow, drawn by exciting research underway at the Cardiovascular Research Institute, as well as the chance to work

Department of Medicine.

After fellowship, Dr. Scheinman joined the UCSF faculty, and founded the Coronary Care Unit (CCU) at San Francisco General Hospital (SFGH). That experience fueled his
fascination with heart rhythm disorders. In the mid-1970s, he spent a sabbatical year at Duke University working with cardiac electrophysiologists Harold Strauss, MD, and John
Gallagher, MD. “l learned about fundamental electrophysiology, and how to do mapping of heart rhythm disorders in humans,” said Dr. Scheinman.
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Pulsed Field Ablation of Paroxysmal

Atrial Fibrillation  — P ——— Efficacy
1-Year Outcomes of IMPULSE, PEFCAT, and PEFCAT II 100% e < < g
80% per PV
TABLE 2 Procedural Characteristics g BER per Potient PFA Per PV Basis Per Pt Basis
]
0%
Bomopiuilciié Biphasic PF Waveforms 5 = Waveform m Durable m Durable
Total Cohort Waveform Early/Other Optimized -
LT TN 8 - All 429 848% 110  645%
PVI success 475475 (100)  57/57 (100)  223/223 (100) 195/195 (100) z : ‘ — . —
Number of lesions/PV o PFA-OW 173 96.0% 44 84.1%
Combined PVs 72422 33405 69+16 8715 a
LCPV 12,9 + 6.1 63+ 0.6 102+£25 18547 0%
LSPV 73+24 3.0+ 00 71+20 86+17 g prevem— MMME;AEL.QLAI
LIPY 6.9 +22 3.0+ 0.0 65+15 85+ 16 s Biphasic
RSPV 7.2+24 34+11 71+ 21 85+16 et (44 pts) ~
RIPV 6.9+25 3.0+00 6.5+ 21 8.6 +16 E 5 0
Procedure time, min 962+303 841+131 984+340 97.2+291 The ety of ey vab et {FV) b wifhs i o pongy oy pevlism v o syl wibors £ a 10 = 84.5+54%
MONOpENTINT bIgRSs werdame, aad increased Asther with the Anal oot pbark Wi
Mapping time, min 1934720 236+100 17.9+1.0 19.0+135 = .
Catheter dwell time, min* 344+ 158 27341  368+196 3374122 |-<|- '8
Fluoroscopy time, min 13.7+78 122+ 4.0 144 + 8.8 134 +£76 E 0'8 ol < o=
CTI block success 4/4 (100) = = 4/4 (100) < ] &_’ 78.5 + 3.8%
Catheter dwell time, mint 8.5 + 7.7 = = 85477 ‘; o e
£ 06 - £
— =
=) " 5
Bo044 @
>
e
o b 8
—
S 02 - .
= =
2 . &
&
0.0 ————————— .
0 100 200 300 335 365
Time to Failure (Days)
No. at Risk
- Entire Cohort 114 97 89 81
- PFA-OW 46 43 40 36

JACC: CLINICAL ELECTROPHYSIOLOGY VOL. 7, NO. 5, 2021 MAY 2021:614-27
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Flower position,

Basket position,
rotated

9 Flower position

rotated
A
Thermal
1. Eficacia. .
2. Durabilidad de lesion. =
3. Reproducibilidad. o
4. Seguridad. e ) !
.y = eversible Electroporation

5. Versatilidad de uso. §

Pulse Duration (us)
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Comparativa
Caracteristica RF @ Crioablacion 3% |PFA 4
Tipo de energia Calor resistivo Frio extremo C,ampo electrico no
térmico

Necrosis térmica

Necrosis por hielo + estasis

Lesion . : . Electroporacion irreversible
coagulativa vascular con isquemia
. No selectiva, lesidn No selectiva, preserva Alta selectividad
Selectividad . . .
irregular. matriz extracelular. miocardica.
Dependencia contacto Alta, angulo de catéter Alta (baldn debe sellar PV) | Menor

Influencia flujo sanguineo

“Heat sink” limita lesion

Perfusion atenua frio

No relevante

Dano colateral

trombogénico.

Esdéfago, nervio frénico, PV,

Nervio frénico, esdfago

Muy bajo

Tiempo aplicacién

Minutos/punto

2—4 min/congelacion

Milisegundos

Marcadores eficacia

Potencia, temperatura,
fuerza de contacto

Tiempo, T° nadir,
recalentamiento

Parametros de pulso
(voltaje, duracidon, numero,
repeticion)
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Safety and Effectiveness of Pulsed Field Ablation to

Treat Atrial Fibrillation: One-Year Outcomes From the
MANIFEST-PF Registry

Table 1. Baseline Characteristics

Age. n (%)/ meantSD 1568 (100) 6452115
' Female, n (%) A 1568 {100) . 553 (38)
‘A|nnrl fonillation type, n (%) ~ o . a
Paroxysmal 1568 (100) 1021 (65)
Persstent | 1568 (100) ' 498 (32)
Long-standing persistent ' 1568 {100) . 49 {3)
CHA_DS-VASc, n {3b)/meantSD 1568 {100) 224186
| Medical history
l Body mass index, n {%}/meantSD 7 1554 (99.1) 7 2816
Atrial flutter, n (%) 12356 (78.8) . 168 (12.8)
Coronary artery disease, n (3b) 1235 (78.3) ‘ 167 (13.5)
Diabetes, n (9%} | 1568 (100) . 198 (12.5)
Hypertension, n (96) | 1568 {(100) . 959 (61.1)
Heart failure, n (%) 1568 {100) 226 (14.4)
Sleep apnea, n (%) 7 1104 (70.4) . 102 (8.2)
Prior stroke/transient ischemic at- | 1568 (100) . 97 (6.2)
tack, n (%)
Chronic obstructive pulmanary dis- | 992 (63.3) . 50 (5)
ease, n (%)
Echocardiographic parameters
' Left ventricular egaction fracton, n 1381 (88.1) ‘ 60 (55-64)
(3%0)/median (interquartile range)
Left atnum diameter {mm), n | 1220 (778) A 42 (38-48)
(%o)/median (interquartile range)
Antiarrthythmic medications, n (46)
Class | antiarthythmic drugs 1566 (60.9) 343 (21.9}
Class 1 antiarrhythmic drugs - 1567 (99.9) ‘ 279 (17.8)

100

20

Freedom from Atrial Arrhythmia (%)

° 108
No. of Patlents
1,568 1,529

Full Cohort

12-mo KM Estimate 95% Cis

78.1% (76.0 — 80.0%)

M0 »
Time (days)
1,223 993

435

100
£
! 80
[
g
g o0
E
E “
§
:
0
No. of Patients
Paroxysmal AF
Persistent AF

By AF Subtype

Paroxysmal AF

(LS) Persistent AF
Log Rank (Mantel-Cox), p=0.001

12-mo KM Estimates (95% Cls)
Paroxysmal AF: 81.6% (79 — 84%)
(LS)Persistent AF: 71.5% (67 - 75%)

] " m 00 wo
Time (days)

1,021 995 809 657 282

547 534 414 33 153

Figure 2. Primary effectiveness outcome.
Kaplan-Meier analysis demonstrating 1-year freedom from arrhythmia in either the full cohort (A) or by AF subtype: paroxysmal AF vs (long-
standing) persistent AF (B). AF indicates atrial fibrillation; KM, Kaplan-Meier; and LS, long-standing.

Circulation Volume 148, Issue 1, 4 July 2023; Pages 35-46




EUropean real-world outcomes with Pulsed
field ablatiOn in patients with symptomatic
atRIAl fibrillation: lessons from the

multi-centre EU-PORIA registry _,W\_ EUPORIA _,,M

1.7% major complications

Q 99.96% PVI
& o 58 min procedure time (1.1% pericardial tamponade,
Q 0.41% stroke, 0.16% TIA)
Q
Q Freedom from AF/AT recurrence by
AF indication (PFA index procedures)
AF/AT-free survival at Freedom from AF/AT recurrence
R median e : -
¥ follow up 80% _FSeme ———
80% in paroxysmal AF S
I 66% in persistent AF %
. w Paroxysmal AF 80% (95% C| 77%-83%)
[0 Reproducible results among sop| == Persistent AF 66% (95% Cl 61%-71%)
I centers irrespective Of wen Long-standing persistent AF 67% (95% Cl 48%-82%)
operator experience 0%

0 90 180 270 360
Days

1233 AF patients
A treated with PFA

Europace (2023) 25, 1-11 https://doi.org/10.1093/europace/euad185



Eficacia de PFA

Multielectrode catheter-based pulsed electric
field vs. cryoballoon for atrial fibrillation
ablation: a systematic review and meta-analysis

A
~
PFA CRYO P-value
(N=2481) (N=13766)
Procedural success 99.9% 99.1% P < 0.001
(per vein) (95% CI: 99.8-100) (95% CI: 98.7-99.5)
Procedural success 99.5% 98.4% P < 0.001
(patient basis) (95% CI: 99.2-99.8)  (95% CI: 97.9-98.9)
Procedural time 75.9 min 105.6 min P < 0.001
(95% Cl: 59.4-92.3)  (95% CI: 96.7-114.6)
Fluoroscopy time 14.2 min 18.9 min P <0.001
(95% Cl: 11.8-16.6)  (95% Cl: 17.1-20.7)
Major complications 1.2% 1.0% P=0.46
(95% CI: 0.7-1.7) (95% Cl: 0.8-1.2)
Overall complications 3.1% 5.6% P < 0.001

(95% CI: 2.2-4.0)

(95% Cl: 4.6-6.6)

ADVENT: Mayor proporcidon de pacientes con carga arritmica
<0.1%.

* EU-PORIA: 71% de venas pulmonares permanecen aisladas en
re-mapeo.

* PFA: mayor tasa de éxito agudo, menor recurrenciade TAa 1
ano.

1009% 1 — ey
75% 4 80.3% +1

50%4 —— CRYO
PFA

25%4 Log-ranktest P=0.6

0% : '
0 90 180 270 380
Follow-up, days
Number at risk
CRYO 3020 3004 2620 2285 2155
PFA 1033 1025 856 665 526

Figure 7 Kaplan-Meler survival estimates for atrial tachycardia recurrences comparing PFA and CRYO, CRYQ, cryoballoon ablation; PFA, pulsed
field abfation.

Europace (oct 2024) 26, euae293 https://doi.org/10.1093/europace/euae293



Pulsed-field vs cryoballoon vs radiofrequency ablation: Outcomes after
pulmonary vein isolation in patients with persistent atrial fibrillation @

PVI for persistent AF

Pulsed-field- vs. Cryoballoon- vs. Radiofrequency ablation

Acute Long-term
( Index PVI in persistent-AF patients ) (7 day Holter ECG at 3, 6, and 12 months]
( N Nl )
" PFA CBA RFA Primary effectiveness endpoint:
o
Q 214 190 129 Occurrence of any atrial tachyarrhythmia 91
% patients patients patients to 365 days after ablation and lasting >30 s.
E At least 32 Time-to-effect + CLOSE Protocol
applications ) 2min )L .
N\ A=
[ Confirmation of bidirectional block without adenosine testing ) 3 g 75%
;- N\ Procedureduration = min éi e
fg S = CBA
Acute safety 300 28 - ::
< (p=0.545) :12:8 § g 250 PFA vs. CBA: Holm-adjusted p-value: 0.790
S PFA 5/214 (2.3%) - PFA vs. RFA: Holm-adjusted p-value: 0.010
8 CBA 5/190 (2.6%) 1201 CBA vs. RFA: Holm-adjusted p-value: 0.009
o RFA 1/129 (0.8%) | °° l )
PFA w/o PFAwith  RFA 3 4 3 2
\_ J 3D-EAM 3D-EAM Time in months

(Heart Rhythm 2024,21:1227-1235)
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Durability of Pulmonary Vein Isolation

Using Pulsed-Field Ablation
Results From the Multicenter EU-PORIA Registry

CENTRAL ILLUSTRATION PVI Durability Using Pulsed-Field Ablation

Index PVI using PFA at Proportion of Veins Proportion of Patients
7 European centers With Durable With # of Veins
n=1,184 Isolation Reconnected

Recurrence of atrial
arrhythmias

n=272

Repeat ablation
(median 7 months
post PVI) n = 144

® RSPV mLIPV mRIPV
© LSPV m LCPV

Kueffer T, et al. J Am Coll Cardiol EP. 2024;10(4):698-708.

Europace (2023) 25, 1-11 https://doi.org/10.1093/europace/euad185



Pulmonary vein reconnection and repeat ablation
characteristics following cryoballoon-compared to
radiofrequency-based pulmonary vein isolation

J Card Elec Vol 35, Issue9

September 2024 Pages 1766-1778

(A)90%  ALL (n=2390 PVs) (B)aox  spy (n=560) (C)sox  Lipy (n=560)

R 80% £ 80% L 80% 0.026

5 p<0.001 5 = 5 g P=Y 1
% 70% I { ‘f‘: 70% P=0005 , ',% 70% I '
- o v ' =

© L] ©

fé 50% RRR 13 % § 60% fg 60%

) ORO0.73 & ) RRR 19 %

; 50% ; 50% RRR 24 % ; 50% OR 0.67

- - OR 0.60 - :

m 40% o 40% 2]

c c c

K=} o o
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FIGURE 1 Percentage of reconnected pulmonary veins (PV) at first repeat ablation grouped by energy source at index pulmonary vein
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Repeat Ablation for Atrial Fibrillation

Recurrence Post

Cryoballoon or

Radiofrequency Ablation in the FIRE

AND ICE Trial
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Number of roconmmd PVs per patient
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Figure 2. Pulmonary vein (PV) reconnections identified during
repeat ablation. A, Mean number of reconnected PVs according to
patient group. In the radiofrequency current (RFC)-Redo cohort a

Flgure 1, Recurrent arrhythmias before reablation. Paroxysmal atrial fibriflation (AF) was the most

significantly higher mean number of reconnected PVs per patient

prevalent recurrent arrhythmia in both patient groups (68% in radiofrequency current [RFC}-Redo patients, than in the cryoballoon (CB)-Redo cohort was observed during
%9:; ;nhm dlocgm o%?ﬁem)'niv:"a patients gs%) heneA!;F%m agsr:uopd:edre i;a:“ex repeat ablation (P=0.01). B, Percentage of patients with 0 to 4
type of atrial arrhythmia recurrence before reablation between cohorts ‘(P=o.09). Numbers in stacked reconnected PVs per patient according to paﬁent group.

Circulation: Arrhythmia and Electrophysiology Vol 12, 6, June 2019
https://doi.orq/10.1161/CIRCEP.119.007247
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Pulsed Field or Cryoballoon Ablation

for Paroxysmal Atrial Fibrillation

Single Shot CHAMPION trial

1+ I

PFA vs Crio

Table 1. Characteristics of the Patients at Baseline.™

Age —yr

Male sex — no. (%)

Body-mass indexy

Median CHA,DS -VASc score (IQR)%
Currently smoker — no. (36)

Concomitant clinical conditions — no. (%)

Hypertension

Vascular disease

History of congestive heart failure
Diabetes

Previous stroke, TIA, or peripheral embalism

Pulsed Field Ablation
(N =105)

64.0+9.4
77 (73)
27.0+3.9
2.0 (1.0-3.0)
10 (10)

56 (53)
12 (11)
9(9)
13 (12)
4(4)

¢ :
w '
” '
it 1 9
g {493
's : 40- Cryoballoon ablation E
& :
20+ H
0 : 1 r
0 6 9 12
Months of Follow-up
No. at Risk (%)
Pulse field ablation 105 (100) 74 (70) 70 (67) 66 (63)
Cryoballoon ablation 105 (100) 62 (39) 54 (51) 50 (48)

Cryoballoon Ablation
(N=105)

63.349.6
74 (70)
27.344.7
2.0 (1.0-3.0)
12 (11)

58 (55)
16 (15)
3Q3)
8(9)
7(7)

Difference in cumulative
Incidence,

-13.6 percentage points

{95% CI, -26.9 to -0.3}

Figure 2. Freedom from Recurrence of Atrial Tachyarrhythmia during the Period from 91 to 365 Days.

Meta-Analysis of Thermal Versus Pulse Field Ablation for

Pulmonary Vein Isolation Durability in Atrial

Fibrillation: Insights From Repeat Ablation PFA vs HPSD

(A) PFA TA Odds Ratio Odds Ratio
_Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% Cl
Badertsche 2023 6 106 14 75 45% 0.26{0.10,0.72) ——
Becker 2024 20 181 11 161  6.2% 1.93[0.69, 4.18] 7
Calvert 2024 38 208 83 433 10.0% 1.12(0.73,1.71) o o=
Chaurmont 2024 11 151 34 150 66% 0.27 [0.13, 0.55) ———
Kueffer 2024 39 214 73 313 98% 0.75[0.49,1.18) N
Lemoine 2024 22 19 44 353 85% 0,83 [0.54,1.61) ==
Maurhofer 2024 3 40 31 180 33% 0.34[0.10,1.17)
Reddy 2023 14 305 20 302 68% 0.68 [0.34,1.37) ~l
Reinsch 2024 22 201 37 209 83% 0.57[0.32,1.01] ==y
Rocca 2024 24 174 121 696 9.4% 0.76 [0.47,1.22) =
Russo 2024 12 192 27 342 6.8% 0.78[0.38, 1.57) —
Urbanek 2023 26 200 16 200 7.3% 1.72(0.89, 3.31) 5 R
Van 2024 38 397 121 1241 105% 0.98 [0.67, 1.44] = =
Wormann 2023 2 57 4 57 19% 0.48 [0.08, 2.74] —
Total (95% Ci) 2597 4770 100.0% 0.77 [0.59, 1.00] *
Total events 277 636
Heterogeneity: Tau®= 0.13; Ch#= 31.37, df= 13 (P = 0.003), F= §3% e = T + -
PFA HPSD/VHPSD Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Welght M-H, Random, 95% CI M-H, Random, 95% CI
Badertscher et al, 8 52 22 63 11.4% 0.34 [0.14 , 0.85) ——
Delio Russo et al, 39 171 41 171 32.2% 0.94 [0.57 , 1.55) EE
Popa et al. 5 28 89  8.7% 0.40[0.14 , 1.16) —
Reinsch et al, 30 201 44 209 31.2% 0.66 [0.39, 1.10) .
Soubh et al. 4 43 5 23 49% 0.37 [0.09, 1.54] ———ie
Wormann et al. 1 57 13 57 11.6% 0.81[0.33, 2.00] et
Total 556 612 100.0% 0.65 [0.47 , 0.90) 6
Total events; 97 153 ) ‘
Test for overall effect: Z = 2,61 (P = 0.009) 001 01 4 10 100
Test for subgroup differences: Not applicable PFA HPSDIVHPSD

Heterogeneity: Tau* = 0.02; Chi* = 5.59, df =5 (P =0.35); "= 1%

FIGURE 3 | Comparison of AF recurrence between PFA and HPSD/vHPSD RFA in overall population. Cl, confidence interval; HPSD, high-

power short-duration; PFA, pulsed field ablation; vHPSD, very high-power short-duration.

Journal of Cardiovascular Electrophysiology, 2025; 36:2165-2178
Clin Cardiology, 48: e70151, may 2025 https://doi.org/10.1002/clc.70151
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Durability of pulmonary vein isolation
for atrial fibrillation: a meta-analysis
and systematic review

Pulmonary Veins

o

S

Lefl atrium

act screening
) mapping during FU

PFA > Crio > RF

Results - Lesion durability at follow-up

0% 20% 40% 60% 80% 100%
= Persistent ablation Reconnection

Cryoballoon
Radiofrequency
Laser

Pulsed-field
ablation

Europace (2023) 25, 1-10 https://doi.org/10.1093/europace/euad335



Durability of Thermal Pulmonary Vein Isolation in Persistent Atrial Fibrillation
Assessed by Mandated Repeat Invasive Study

38 patients
Time since AF diagnosis: 22.5 months
LA volume: 36ml/m?
Myocardial shell area <0.5mV: 47%

Cryoballoon: Radiofrequency:
17 patients 21 patients

2-Month Mandated Repeat

Invasive Study
Irrespective of Arrhythmia Recurrence

58.8% PVs 39.3% PVs
reconnected at redo reconnected at redo

Durability of PVl is poor in patients with significantly dilated and scarred left atria

Durabilidad es peor cuanto mayor remodelado auricular.  ...; rnythm 2024:21:1545-1554
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4 FARADISE Global Registry N\
1-year outcomes with the pentaspline PFA Catheter

Europace (2025) 27, euaf182

B
Study design 100% o
aae o ‘ Procedure times 90%
amam 1158 1.5% I8 . 80%
AF patients : £ Extra-PV ablations 70%
Serious adverse o -
A event rate 3 © - 1-year outcomes i
48 _— 50%
Centers 40%
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- ° . - 20%
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= @ 2 L O ° 2
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* Real-World o o F WP @
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Findings from repeat ablation using
high-density mapping after pulmonary vein
isolation with pulsed field ablation

A Comparison of PV reconnection rates between 31mm- and 35mm-catheter

30
25
20
15
10

o

Anterior wall

Recomendaciones: Uso de pentaspline 31 mm, energia 2 Kv, mapa 3D.

LSPV

LSPV
35mm 3PVs
31tmm 1PV

LIPV
35mm 2PVs
31mm 0PV

P =0.0285

r—

LIPV RSPV RIPV LCPV Overall

m35mm m 31mm

Gap localization

RSPV
35mm 1PV

31mmoPv / ’ : Gap of 35mm catheter, 9 Gaps in 7PVs

3 3
- ]
o 1 ~ 3
; ' :
@ ® H @ Gap of 31mm catheter, 2 Gaps in 2PVs
a RIPV -
- - 35mm 1PV -
31mm 1PV
Inferior @

D O = DT (WO PSR

Start of application

4 seconds Termination

Europace (2023) 25, 433—440






Durability of Pulmonary Vein Isolation
Using Pulsed-Field Ablation

Results From the Multicenter EU-PORIA Registry

FIGURE 4 Localization of Reconnection Sites Found During
Repeat Ablation After PVI Using PFA

‘A
o
0, ® @ Y
= -’.\. ® . o®
o0 @ e e
——LSPV — RSPV ——
— L BN /@ @ —
o ‘e e 9
— . —
7] Posterior 7]
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= o | o o® | © c
< o 0 °” g <
O‘ / . ® :/ Q
—+— LIPV — —— RIPV ——
° ® :.'“, _ ; .o
@ ® . - -. ® @
Gaps identified by high-density mapping during repeat ablation
after an index PVI using PFA. Abbreviations as in Figures 1 and 2.
J

Europace (2023) 25, 1-11 https://doi.org/10.1093/europace/euad185



Lesion formation following pulsed field ablation for pulmonary Europace (2023) 25, 433-440
vein and posterior wall isolation

JIntC Electrophysiology (2024) 67:1359-1364 }
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Impact of Left Atrial Posterior Wall Ablation During Pulsed Field
Ablation for Persistent Atrial Fibrillation: A MANIFEST-PF

Registry Sub-Study
MANIFEST-PF population Primary Outcome

N=1,568 Freedom from any atrial arrhythmia of 230 seconds with or without antiarrhythmic drugs, after a single
l ablation procedure

Pers-AF cohort oas
AL \"lﬁ—‘_ﬁ PVI + LAPW ablation
300 e N
PVI

Population

Adults with PersAF undergoing first-
time AF ablation using pulsed-field

Mean age: 66.3 years

Locations
24 centers from 8 countries

Log Rank (Mantel-Cox), p=0.68

Freedom from Atrial Arrthythmias (%)
g
'!

ne 12-mo KM Estimates (95% Cls)
PVI + LAPW ablation: 66.4% (57.6 — 74.4%)

o0
‘ 0 % 160 7 360
No. of Patients T
PVI + LAPW ablation 131 130 112 101 65
PVI 416 413 326 256 167
Conclusion

Addition of LAPW ablation to PVI did not significantly improve freedom from atrial arrhythmia at 1-year
compared with PVl along

Recomendaciones: Uso de pentaspline 31 mm, energia 2 Kv, mapa 3D.

Safety Outcomes
Acute major adverse events (%) 9(1.6%)
Esophageal fistula 0
Symptomatic PV stenosis 0
Cardiac tamponade 6(1.1%)
Percutaneous drainage 5(1.2%)
Surgical drainage 0
Stroke 2 (0.4%)
Coronary spasm 1(0.2%)
Phrenic nerve injury (persistent) 0
Death - - : 0
~ Vascular complications requiring surgery 0
Acute minor adverse events (%) 24 (4.4%)
Pericardial effusion w/o intervention 2 (0.5%)
Pericarditis 1(0.2%)
Air embolism 3 (0.5%)
TIA 2 (0.4%)
___Phrenic nerve injury, transient _1(02%)
Vascular access complications 13 (2.3%)
Hematoma 11 (2.0%)
A-V fistula 1(0.2%)
Pseudoaneurysm 1(0.2%)
DVT 0
 Respiratory-related 2 (0.4%)
?hronic major adverse events 0

Europace (2023) 25, 433—-440



Pulsed field ablation in common inferior pulmonary trunk §E)
J Interv Card Electrophysiol 66, 809—-810 (2023)
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Safety of pulsed field ablationinmorethan
17,000 patients with atrial fibrillationin the
MANIFEST 17K study
Esofago y venas pulmonares: 0% lesiones.
e Paralisis frénica: 11 casos, 0.06%. Recuperacioén total 100%.

Seguridad: el diferenciador

* Coronarias: vasoespasmo reversible, sin lesiones cronicas.

d Hemolisis: 0.03%, lesiones extensas. C Learning curve: MANIFEST-PF versus MANIFEST-17K (both cohorts)
35
=
116 centers 3.0
T No response—5 centers :
= Daclinhd—3 cadas I MANIFEST-PF patients (24 sites)
108 centers (93.1%) 25 B MANIFEST-17K patients (initial 24 sites)
——————————{CRF not received"-2 centers | B MANIFEST-17K patients (expanded 82 sites)
CRE completed ¥
106 centers (91.4%) St 2.0
» Initial MANIFEST-PF sites: 24 of 24 (100%) 2 2
» Expanded MANIFEST-17K sites: 82 of 92 (89.1%) e
| g
- - Pol u>.: 1.5
65 centers 23 centers 18 centers
253 operators 90 operators 70 operators
e 1.0
Total cohort: 17.642 patients
» Initial MANIFEST-PF sites: 7,878 patients
» Expanded MANIFEST-17K sites: 9,764 patients 05
Fig.1|Study center, operator and patient numbers. Shown are the invited an(
participating centers, along with the number of operators and the number of o > o
patientsincluded in the study. CRF, case report form. ,bcf' & (\o"
oéo & ,,\’5@
<& q

Nature Medicine | Volume 30 [ July 2024 | 2020-2029



Heart Rhythm 2025,m:1-8) © 2025

Table 3 Fluc

HeartRhythm

PNP side Discharge (%) Follow-up Timing  Value (%)

High incidence of phrenic nerve injury in patients undergoing pulsed Right -19% Not performed - -
field ablation for atrial fibrillation Right ~47% Yes 2 months —8%
Louis Chéhirlian, MD, ' Linda Koutbi, MD, - Julien Mancini, MD, ﬁhD," Jérome Hourdain, MD, Right -20% Yes 6 months -5%
Raobin Richard-Vitton, MD, " Marie Wilkin, MD,' Jean-Claude Deharo, MD, " . . ]
Baptiste Maille, MD, PhD, = Frédéric Franceschi, MD, PhD " Right 35% Yes 3 months 35%
Left -20% Yes 2 months -5%
A; . Left -53% Yes 1 months 0%
El = —= 2 ————
.g 0a TN~ e e
i 0.6
04
5o
30
Ll 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 &9
Time (min)
B ; ;
1 These findings support routine use of dedicated diaphrag-
= B : ST & i . ]
E|l, matic monitoring and post-procedural dynamic imaging in
o8 . . .
% i ablation workflows. Large-scale prospective studies are
§ o needed to better assess the incidence, risk factors, and
o |02
< g “ . . . .
1K A long-term clinical impact of PNI in this context.
1 3 &5 7 % 11 13 15 317 3139 21 23 25 27 29 31 33 35 37 39 41 43 45 A7 M9
Thnioe Funding Sources: This research did not receive any specific
c,)_ . grant from funding agencies in the public, commercial, or
§ * not-for-profit sectors.
oM
= |os . . e
Eos — Disclosures: Prof Frédéric Franceschi is a consultant and
0,2 . .
2| holds stock in the company Circle-Safe; the other authors
o 1 3 5 7 % 11 13 15 17 19 21 23 235 27 29 31 33 35 37 39 41 43 45 47 &9 . .
have no conflicts of interest to declare.

Time (min)
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HeartR hy th \ INTERVENCION
C CIRCLES AT Home Team News @ fr| «
High incidence of phrenic nerve injury in patients undergoing pulsed .
field ablation for atrial fibrillation Circle Safe
Louis Chéhirlian, MD, ' Linda Koutbi, MD, = Julien Mancini, MD, PhD, " Jérome Hourdain, MD, ' H 1 H 1
Rolin RichardVitton, MD, - Marie Wilkin, MD, - JeanClaudle Déharo, MD, Reinventing Phrenic Nerve Monitoring
Baptiste Maille, MD, PhD," " Frédéric Franceschi, MD, PhD """ fo r Pat| e nt Safety
Vaures narte At i At Circle Safe, we're commiitted to enhancing patient safety during atrial
v \ V- N fibrillation (AF) ablation procedures by intreducing cutting-edge solutions
\ \ for phrenic nerve monitoring. Our technology is designed to streamline
» Y »

L current practices, providing faster and more reliable nerve damage

detection to reduce patient risks.

Disclosures: Prof Frédéric Franceschi is a consultant and

holds stock in the company Circle-Safe; the other authors
have no conflicts of interest to declare.
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DE LA PREVENCION A LA INTERVENCION

Long-term course of phrenic nerve injury after cryoballoon ablation of

N=511  PNP(-)N=482 PNP (+)N=29 Pvalue ¢ it ip ipiogio
Sex (male) 423 (83%) 403 (84%) 20 (69%) 0.04

Age (years) 59.8 + 10.1 59.3 + 10.8 62.9 + 9.5 0.59 ® RIPV
Body mass index (kg/m?) 24.1 + 3.2 24.1 + 3.3 24.2 + 3.4 0.93 6.0 = RSPV
Left atrial diameter (mm) 37.9 + 16.3 37.9 + 17.0 36.4 + 5.4 0.25
LVEF (%) 64.4+58 643 +58 64.1 + 4.4 0.78 = >0

eGFR (ml/min/1.73 m?) 76.9 + 17.0 76.7 + 17.3 77.8 + 13.8 0.81 ] 4.0
BNP (pg/ml) 56.1 + 72.5 56.1 + 72.5 49.8 + 45.7 0.66 % Tasa de incidencia de 5,7%.

Hypertension 207 (41%) 194 (40%) 13 (45%) 063 ¥ 30 Paralisis persistente 0,6%.

Diabetes mellitus 52 (10%) 50 (10%) 2 (7%) 0.55 %

CHADS, score 0.7+09 0.7 09 0.7 = 0.8 0.87 g “0

CHA,DS,VAScscore  1.2+12 12%13 1.4+ 1.1 045 o 6 I l
Paroxysmal AF 482 (94%) 457 (95%) 25 (86%) 0.052 I .

Operator’s experience (cases) 0.0 . . .
S 153 (30%) 149 (30%) 4 (22%) bid Baseline 1M 3M 6M 9M 12M  24M  36M  48M
< 30 cases 205 (40%) 199 (41%) 6 (33%) 0.54
< 40 cases 255 (50%) 247 (50%) 8 (44%) 0.62
< 50 cases 296 (58%) 286 (58%) 10 (56%) 0.81



Estenosis de venas pulmonares y ablacion de FA

JACC Clin Electrophysiol. 2017 Jun;3(6):589-598.




Estenosis de venas pulmonares y ablacion de FA

976 pacientes, seguimiento con MRI/CT, 4 a 6 meses

posterior a procedimiento. FIGURE 4 Incidence of Mild, Moderate, and Severe PVS From 2005 to 2015

Hallazgos clave i l I
 Leve PVS (30-50%): 31% o |
* Moderada (50-70%): 4% |

* Severa (>70%): 0.7%
e Sintomatica: 0.1% (solo 1 paciente requiri6 stent)

B Severe PVS
70%

® Moderate PVS
60%

50% 4 = Mild PVS
Factores asociados 40% 1 No PVS
* Ablacién dentro de la vena con buen contacto 30% -
tisular. |
* Uso de vainas largas y catéteres con contact-force. 10% |
* Mas frecuente en venas pulmonares izquierdas y il B N HE B EEENE
troncos comunes. 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(n=59) (n=40) (n=94) (n=78) (n=87) (n=90) (n=99) (n=107) (n=119) {n=97) (n=106

JACC Clin Electrophysiol. 2017 Jun;3(6):589-598.



Ostial dimensional changes after pulmonary vein
isolation: Pulsed field ablation vs radiofrequency A

ablation @ PV Narrowing / Stenosis

Quantitative Analysis Only

14.5%
mPFA
11.4% mRFA
0.8% u'/.I g el e [T
] ®
%, @,% 3, %
e a9 %, o 2
L7 9,0 g %, 0\1 %
@ %, Q,& o&
%) 2

Heart Rhythm 2020;17:1528-1535



A worldwide survey on incidence PrOgnosis following oesophageal fisTula formaTion in patients undergoing cathetER ablation for AF
) ’ The POTTER-AF Study
management, and prognosis of oesophageal |
553 729 procedures in

fistula formation following atrial fibrillation 24 ceres for 1?" % R
. SRuATIeS Py z Total incidence: ~ 0.025%
catheter ablation: the POTTER-AF study w .4* Radiofrequency:  0.038% 040001
' .-!"-__‘ Cryoballoon: 0.0015%
)

Registro multicéntrico, internacional: 214 centros en
35 paises.

553,729 procedimientos de ablacion de FA V Atrio-oesophageal
(RF 62.9 %, crio 36.2 %, otras modalidades 0.9 %). fistula

138 casos de fistula esofagica (incidencia total 0.025)

POTTER-AF

B

Incidencia segun modalidad energética
Radiofrecuencia (RF): incidencia 0.038 %.
Criobalon: incidencia 0.0015 % (p < 0.0001 frente a
RF).

Tratamiento y mortalidad
Cirugia esofagica: 47.4 % - 51.9% mortalidad. 0;sophageal
Endoscépico directo: 19.8 % - 56.5% mortalidad. lumen
Manejo conservador: 32.8 % - 89.5% mortalidad. k -

Mortalidad global: 65.8 %.

European Heart Journal (2023) 44, 2458—-2469 https://doi.org/10.1093/eurheartj/ehad250



Esofago y ablacidon de FA

Table 2 Incidental and ablation induced findings

Characteristic n (%)
Gastric/duodenal erosions 94 (22)
Gastric/duodenal erythema 91 (21)
Gastroparesis 70 (17)
Hiatal hernia 68 (16)
Reflux esophagitis 50 (12)
Grade I 34 (8)
Grade II 11 (3)
Grade III 1 (0)

Thermal lesions

48 (11)

Endoscopia:

N =425

1 a 3 dias posterior a ablacion.
Si temperatura esofagica >41 °C.

17% desarrollaron gastroparesia.
11% tenia lesiones térmicas.

Heart Rhythm 2014,;11:574-578



Hi-Lo HEAT Trial 85 patients

Post ablation Endoscopy

:

6
n ;s Equivalent low ETI risk
Higher Power Short 84
Duration (40W) versus E 3 2 (4.5%) 2 (4.5%)
Lower Power Longer <,
Duration (25W) on 1 . .
posterior LA wall 0
= LPLD = HPSD Hi-l

Procedural Outcomes

t RF Ablation Times

Procedural Times

PVI Times

p<0.01 ||

p:0.05.'

x

p=0.01

[ oo ] |

I L ” HP=D I

‘[uw ][n-su]

!

Reduced RF Ablation,
Total Procedural and PVI
Times with HPSD ablation

0 HEAT trial. Europace. 2023 Feb 16,;25(2):417-424.



Pared anterior de eséfago esta en contacto con zona de
ablacion (VPII 7/10, VPID 2/10) 48 al 61% de veces.

A,C-RF-B,D-Cryo A, D - PFA

FIGURE 3 Effect of IRE and RFA Application on the Esophagus

Lesiones esofagicas coN————
10/23 (43 %) pacientes (6 con RF 4 con crlobalon) Lesiones esofagicas con PFA: 0/0

EP Europace, Volume 23, Issue 9, September 2021, Pages 1391-1399
J Am Coll Cardiol EP 2023;9:2008-2023

50% fueron transmurales y 40% con engrosamiento de pared.
El 91% de los pacientes con contacto directo tuvo lesion.




Esofago y ablacion de FA

| Cryoballoon Radiofrequency Pulsed Field
Ablation Ablation Ablation

| Acute Esophageal Injuries on LGE CMR

Medidas de mitigacion:
1. Monitorizacidon de temperatura 2.

2. Sistemas de enfriamiento 3.
3. Desplazamiento esofagico mecanico .

1. EP Europace, Volume 23, Issue 9, September 2021, Pages 1391-1399
2. Heart Rhythm 2015; 12: 268 — 74.
3. J Cardiovasc Electrophysiol 2009; 20: 1272 - 8.
4. J Cardiovasc Electrophysiol 2012 ;23: 147 — 54
A 100%

P=0.78 Il thermal ablation (NV=23)
; ' B puised field ablation (N=18)

0%

esophagus in contact  esophagus in contact acute esophageal
with the LA wall with an ablated LA region injury on CMR

Table 2
Procedural characteristics

Group Total Thermal (N=23) PFA(N=18) P-value
Total procedure time (min) 14150 142 +51 126+37 0.27
Fluoro time (min) 24+11 25%14 24+9 0.78
Energy delivery duration (min) NA RF:45+23 CRYO: 173 0.57+0.08 <0.001"

Succesfull PVI 41 (100%) 23 (100%) 18 (100%) NA



Incidence and Characteristics of Coronary Artery Spasms
Related to Atrial Fibrillation Ablation Procedures %

— Large-Scale Multicenter Analysis — - P <0.001
» £
< S 02
os™
, T3
Métodos 8> *
. . 7 [ % =4 ol
Registros de ablacién de FA de 22,232 pacientes it
- . =% a
en 15 hospitales japoneses.
: - Figure3. Comparnison of the incidence of
0 coronary artery spasms (CASs) during delivery
Incidencia RF catheter  Cryoballoon  Hot balloon  Laser balloon of ablation energy using different ablation
. .. ) (n=8/18596) (n=11/3288)  (n=0/237) (n=0/111) oberks i FYipeamorery “von. G
42 de 22,232 pacientes: incidencia de 0,19 % (= :
1 de cada 526): RF catheter Cryoballoon
e 21 (50 %) durante |a aplicacién de energlla. Site of ST elevation Site of ST elevation
Inferior leads n = 2 Inferior leads n = 4

* 9(21 %) antes del inicio de ablacién
(tiopental).

12 (29 %) después hasta 24 h. LIPY
2 (25%)

LIrV

2 (18%) LSPV
7 (64%)

Diagnostico y tratamiento

LSPV

» Angiografia 37 de los 42 casos (88 %). 6(75%)
* Estenosis o espasmos focales/oclusion.
* RQSO'UCIOn Completa con nitratos. v Site of ST elevation | ! Site of ST elevation

* 7/42 pacientes (17 %) complicaciones graves. W e e ot =1

Circulation Journal. Circ J 2021; 85: 264-271. doi:10.1253/circj.CJ-20-1096
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Pulsed field ablation with the
pentaspline catheter compared with
cryoablation for the treatment of
paroxysmal atrial fibrillation in the UK
NHS: a cost-comparison analysis

Cost, efficiency, and outcomes of pulsed field ablation vs thermal
ablation for atrial fibrillation: A real-world study

Table 3 Base case results

Costs by modality
Cost component Cryoablation PFA* A PFA*—cryoablation
De novo ablation, of which 10 733 11 516 +783
Catheter and accessories 6005 6950 +945
Procedure 4371 4371 -
Complications 357 195 -162
Repeat ablation, of which 2171 1045 -1126
Catheter and accessories 958 461 -497
Procedure 1119 538 -580
Complications 94 45 -49
Total 12904 12 561 -343

Table 4 Procedural costs (£) per modality

Costo total: Crio > PFA

[tem PFA (n = 208) CB (n = 325) RF(n = 174) P

Ablation equipment* 3277 3755 <.001
Cardiologist time 852 (750-1019) 1019 (902-1152) 1027 (862-1332) <.001
Anesthetic support 457 (402-547) 0’ 426 (0-555) <.001
Catheter laboratory use costs 2327 (2047-2784) 2784 (2464-3149) 2806 (2356-3640) <.001
Ward costs 765 (340-879) 355 (320-807) 807 (615-877) <.001
Total costs’ 10,010 (9441-10,821) 8106 (7537-8665) 8949 (8334-10,249) <.001

BMJ Open 2024,;14:e079881. doi:10.1136/ bmjopen-2023-079881

Costo directo: PFA > RF > Crio
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Design evolution of the FARAWAVE Pulsed
Field Ablation Catheter over 10 years

/
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8-SPLINE 10-SPLINE 6-SPLINE BALLOON FARAWAVE"™ FARAWAVE™ NAV
Pulsed Field Pu!sed Field
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Table 2 Overview of contemporary circumferential PVI tools

In d ICacion d € uso ( F DA; C E) . Farapulse™ PulseSelect™ Inspire™ Globe PF™ Volt™ Sphere 360™
Fi b ri |a Clé n auricu |a r parox I,StiC a Boston Scientific Medtronic Biosense Kardium Abbott Medtronic
) Webster

Fibrilacion auricular
perSIStente‘ Diameter 31/35 mm 25 mm 25-35 mm 30 mm 28 mm 34 mm
Ablacién de pared posterior*. Size 12F 9F 8.5F 16F 13F 8.5F

Over the Yes Yes No No Yes Yes
Bajo investigacion: wire

, X PVI +4+4+4 +444 4+ +4+44 +44+4 44+
Vias accesorias T P 5 3 5 2
Arritmias ventriculares. lesions/
versatility

Clinical +H+++ +4+ -+ + + ++
Heart Rhythm. 2025;22(7):e74-e84. experience
Circulation. 2024;150(15):1174-1186 Ablation Bipolar Bipolar Bipolar Bipolar Bipolar Monopolar
Euroace 2023;25(6):euad147. mode
JACC. 2019;74(3):315-326 Dedicated No No Yes Yes Yes Yes
Heart Rhythm. 2025;22(7):e13-e22. 3D
Heart Rhythm. 2025,:51547-5271(25)02552-4 .
Heart Rhythm. 2024;21(8):1211-1217. Mapping

Europace (2024) 26, euae134 Approval EU/USA EU/USA EU/Japan No No No
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Focales de huella grande - Mapeo/PFA/RF

Table 3 Overview of focal point-by-point large/intermediate footprint PFA catheters and a specific generator enabling PFA using conventional RF catheters

Sphere 9™ Omnypulse ™ Faraflex ™ LFC Centauri Centauri
Medtronic Biosense Webster Boston Scientific
Diameter 9 mm 12 mm 10 mm 10 mm 3.5-4 mm
Size 8F 7.5F 8F 8.5Fs 8F
Catheter deflection Bidirectional Bidirectional Bidirectional Bidirectional Unidirectional/bidirectional
PVI ot 4ot e+t NA e+t
Non-PV Iesions/versatility 4+ +++4+ 444 NA ++++
Clinical experience ++++ + + No ++
Ablation mode Monopolar Bipolar Bipolar Monopolar Monopolar
Monopolar
PFA/RFC Yes/Yes Yes/No Yes/No Yes/No Yes/Yes
Dedicated 3D mapping Yes Yes Yes multiple multiple
Approval EU No No No EU

Europace (2024) 26, euael34
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Flgure 3. Comparison of lesion dimensions at infarct border zone.
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Circ Arrhythm Electrophysiol. 2022;15:e011209
Europace (2024) 26, euael34
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LD Solis en Santa Teresa Beach, Costa Rica
dmar - Q
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