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ABLAZIONE DELLA FIBRILLAZIONE ATRIALE: HOT NEWS

Versatilita del catetere a doppia
energia (PFA + RF) nelle procedure
di ablazione

Dott.ssa Sara Poggi

Clinica Mediterranea, Napoli

Ll

- -
,,,,
Z e




BACKGROUND

QPLACESS

@ ESC Europacs (1024) 26, asse34 STATE OF THE ART REVIEW
European Society https:/doi.org/10.1093/europace/euae134
of Cardiology

State-of-the-art pulsed field ablation for
cardiac arrhythmias: ongoing evolution
and future perspective
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Pulsed Field Ablation of Atrial Fibrillation: A Novel Technology
for Safer and Faster Ablation

Alejandro Carta-Bergaz "**, Gonzalo R. Rios-Mufioz ">3@, Pablo Avila 12, Felipe Atienza 124,

Esteban Gonzalez-Torrecilla '2* and Angel Arenal 12
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*Meccanismo: generazione di energia termica resistiva - coagulative

necrosi.

*PRO:
v
v

v

*CONTRO:
o

CONGRESSO

Lesioni focali e lineari controllabili.

Richiede contatto stabile, forza di contatto e parametri di
potenza/durata.

Efficace su substrati complessi perché puo creare linee e
modifiche di substrato.

Rischio di lesioni termiche collaterali (esofago, nervo
frenico, PV stenosis).

Dipendenza da esperienza operatore e
apprendimento.

Possibile variabilita nella durabilita dell
Fenomeni di “steam pop” e complicanz
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*Meccanismo: elettroporazione irreversibile mediante campi elettrici pulsati
ad alta intensita (non termico).
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Alta selettivita tissutale per miocardio con minimo impatto
sulle strutture
Procedure piu brevi e profilo di sicurezza intrinseco piu
favorevole.
Learning curve bassa e alta riproducibilita tra centri/operatori
diversi
Penetrazione nella SCAR
Attualmente focalizzata principalmente su PVI “single shot”.
Meno esperienza per lesioni lineari complesse e trattamenti
non PV.
Dati di lunga durata (>3=5 anni) non ancora consolidati.
Stunning elettrico atriale
Energia non modulabile
Scarsa versatilita su substrati diversi
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Sphere-9™ catheter DUAL ENERGY SMARTTOUCH™ TactiFlex™ Duo Ablation Catheter,
Medtronic SF Catheter, JnJ Sensor Enabled™, Abbott
wide-area focal tip and dual- integrated with the CARTO™ 3 System, Seamless EnSite™ X EP System
energy ablation capabilities: RF which combines contact force integration with PFA Index (PI) -
and PF technology, 3-D mapping and advanced informed workflow. Pl uses real-time
«4-5 second energy application time navigation capabilities to provide active tissue response to provide actionable
*PF lesions greater than 177 mm wide ~ measurement of stable contact force insights on the progression of lesion
*RF lesions greater than19 mm wide and catheter tip location. formation
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@ ESC curopace 2026)28, eusg10n CLINICAL RESEARCH
w htps://doi.org/10.1093/europace/euag108.

Safety and effectiveness of the TactiFlex duo
system: 6-month results of the FOCALFLEX study

Martin Manninger ® **, Daniel Scherr ® %, Alan Bulava ® 2, Jonathan Kalman ® 34,
Prashanthan Sanders ® °, Paolo Della Bella ® ¢, Martin Reinhold Martinek ® 7,

Isabel Deisenhofer ® 8, Adrianus P. Wijnmaalen ® s, Joaquin Osca ® 10

Ignacio Garcia Bolao ® %, Javier Moreno ® >3, Pierre Jais ® 1415,

Mads Brix Kronborg ® %, Estelle Gandjbakhch ® 7, Helmut Piirerfellner ® 7,

Sara Muldoon ® 8, Nick Dirckx ® 8, Virginia Woods ©® 18 and John Silberbauer ®**

Postabiation

Pre-ablation Post.ablaion

Figure 4 i EP System,
i >10g of contact PFA lesion delivery:

PV with i with RF

Graphical Abstract ) .
Table 4 Energy delivery type by location

SA F ETY A N D E F F E CTI V E N ESS O F TACTI F LEX D U O Energy type delivered PF only PF +RF? RF only Number treated (n = 144)

SYSTE M: 6M RESU LTS OF FOCALFLEX STU DY LSPV® 94.4% (136/144) 4.9% (7/144) 0.7% (1/144) 100.0% (144/144)

RN EFEECTIVE eSS LiPv 93.9% (123/131) 4.6% (6/131) 1.5% (2/131) 100.0% (131/131)
h vy ) RSPV 94.4% (135/143) 4.2% (6/143) 1.4% (2/143) 99.3% (143/144)
1.4% :-};ﬁi";l" - 81.0% opuet sblation RIPV 94.4% (135/143) 4.2% (6/143) 1.4% (2/143) 99.3% (143/144)
gt TwiTer A S, ot | vl | peaon fom dooumented . Right middle PV 100.0% (6/6) 0.0% (0/6) 0.0% (0/6) 100.0% (6/6)
EERAR T - Roof line 5.6% (8/144) 0.0% (0/144) 0.7% (1/144) 6.3% (9/144)
P T T T f, = Posterior wall isolation 8.3% (12/144) 0.0% (0/144) 0.0% (0/144) 8.3% (12/144)
IMPROVEMENT oo 3 E Posterior line 4.2% (6/144) 0.0% (0/144) 0.0% (0/144) 4.2% (6/144)
+22.0 | +6.6 79.2% 4 = i - Mitral isthmus line 0.7% (1/144) 0.0% (0/144) 0.0% (0/144) 0.7% (1/144)
arrownl | Eeepsivas T T (N Eol e High crista terminalis 0.7% (1/144) 0.0% (0/144) 0.0% (0/144) 0.7% (1/144)
rind e tond gt Bl " g T e Cavotricuspid isthmus line 0.0% (0/144) 0.0% (0/144) 12.5% (18/144) 12.5% (18/144)
6-month results support the safety and effectiveness of a novel dua i i Isrl::-rlor fine gg: Eg;iﬁ; gg: Eg;iﬁ; g;: ﬁ;i:z; g;: g;i:z;

RF catheter to treat nptomatic, recurrent P,

LSPV, left superior pulmonary vein; LIPV, left inferior pulmonary vein; RSPV, right superior pulmonary vein; RIPV, right inferior pulmonary vein; PV, pulmonary vein;
Keywords pulsed field ablation e Radiofrequency ablation ¢ Dual energy ¢ Pulmonary vein isolation e Focal catheter SVT, supraventricular tachycardia; PF, pulsed field; PFA, pulsed field ablation; RF, radiofrequency.

*PF + RF does not indicate stacked lesions.
©13 Left common PVs are included in LSPV.
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Graphical Abstract

Dual energy for pulmonary vein isolation using focal
ablation technology integrated with a three-dimensional

mapping system: SmartfIRE 12-month results

SmartfIRE Study

+ Drug-refractory PAF
+ Dual-energy STSF catheter and TRUPULSE generator

Inferior 37 infesior *™"

Anterior, roof,
ridge, carina

Target RF/PF index 550
12-month follow-up with stringent monitoring

100%

acute success,
n=137

- 108 min procedure time
+ 4.2 min fluoroscopy time

Safety

8 g

SAEs,® n= 140

- 1 anaphylactic shock, 2 pericardial
tamponades, 2 symptomatic PV
stenoses®

2

2
&
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Freedom from

AAFIAFLIAT recurrence, %
° <
=

Froodom from

AFIAFLIAT recurrence, %
o
S

Effectiveness

Stingent montoring. 71.5%

(95% CI: 63.8-79.2%)

oy, freedom from
71 '5 /D recurrence; n= 136

8 12 16 20 24 28 32 36 40 44 48 52
‘Time after index ablation, weeks.

High adherence, 86.9%
(95% CI: 77.1-96.7%)

Low adherence, 66.0%
(95% CI:53.8-741%)

86 9¢y freedom with adherence to
+J' 70 RFIPF index and ITD, n = 47

4

8 12 16 20 24 28 32 36 40 44 48 52
Time after index ablation, weeks.

Quality of Life and Healthcare Utilization
AFEQT score

©36% i "

Rate, %

CV hospitalization Class I/l AAD use

408% @ 60.4% @
100-
201 80-
603
119 : (&
-4

40
239
i I

+ None related to PF energy Baseline

Overall AFEQT score, median
=
&
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Impact of linear ablation in persistent atrial fibrillation using a dual-energy, wide-footprint catheter:

Analysis from the SPHERE Per-AF Randomized Trial

@ Investigational —
L ) _— Ablation Categories
% arm (N=212) Peoss «  PVI=pulmonary
Wide-footprint £20.07 P=0:17 P=1.00 vein isolation only
A dual-energy (RF/PF) g 12— Lo, Poos * PVI+=PVi+any
\i . ) . P 67% linear lesions
lattice-tip ablation : R —— 80% 750 77% Pv— +  PVI+ALL=PVI+all
system g 7 I I linear lesions
5 50 l (i.e., posterior wall,
E 25 cavo-tricuspid
N p Control arm g ?sthmus, & mitral
% . 4 = (N=1 48)* PVI PVI+ PVI+ALL PVI PVI+ PVI+ALL PVI PVI+  PVI+ALL isthmus)
Ve 4 - COnVentIOnal All (Investigational and Control) Investigational Control
0 Contact force RF n 25 328 56 6 204 53 19 124 3
ablation system Trend for numerically higher effectiveness with linear lesions vs. PVI
alone, using dual-energy lattice-tip mapping and ablation system,
*patients with electroanatomical u o . . 5 o
mapping files available is hypothesis-generating and warrants further investigation.

Mansour M et all.
Impact of linear ablation in persistent atrial fibrillation using a dual-energy, wide-footprint
catheter: Analysis from the SPHERE Per-AF randomized trial
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Heart
Rhythm

Society..

of the Heart Rhythm
tric & Congenital Elect

Durability of atrial linear lesion sets using a dual-energy lattice-tip
icatheter: Data from invasive remapping

Moritz Nies, MD,""? Maria Luisa Benesch Vidal, MD," Ilaria My, MD, PhD," Marc D. Lemoine, MD,’
Katharina Govorov, XX," Niklas Schenker, MD,’ Djemail Ismaili, MD," Johanna Skibowski, XX,
Dominik Christmann, MD," Lea Scharlemann, XX,” Bruno ReiBmann, MD," Feifan Ouyang, MD,"
sPaulus Kirchhof, MD,"? Andreas Rillig, MD," Andreas Metzner, MD'

Versatility : which Energy for which Region?

Heart Rhythm, Vol M, No M, W 2026

Roof line

Ablation time
1 min (IQR 1-2)

PFA-only

(N=6)

connecting SPVs
ostia / antral PVI

lesion sets

Posterior box lesion (N=10)

PFA-only

Roof line

+

5 applications Ablation time

IOR 3-7

8 min (IQR 7-9)

Cavotricuspid isthmus (N=7)
RFA-only

Typical location:

Tricuspid anulus to
Inferior line )
connecting IPVs & IVC ostium
26 applications | ([ Ablation time | 8 applications
IOR 20-32 2 min (IQR 2-6) IOR 7-13

Procedure A: 252 patients treated with lattice-tip ablation system
Ablation l
39/252 patients with repeat procedures
* 14 due to arrhythmia recurrence
* 25 for planned LAA occlusion
Procedure B:

Durability assessment

46 pulmonary veins
* 14 RPV lesions

*  9LPV lesions
97 linear ablation lesions

Lesions excluded
+ 1 mitral isthmus line not assessed
(repeat ablation right sided)
« 1 mitral isthmus line wit

[

De-novo lesions analyzed
36 pulmonary veins
+ 9RPV lesions
+ 9LPV lesions

53 linear ablation lesions

* 31 reablation lesions

* 10 posterior box lesions, 6 CTI lesions not

assessed in patients with durable LAA isolation

I

I

I I

I

]

PVI
31/36 PVs
(86% durability)

LA roof line
6/6
(100% durability)

LA posterior box LA anterior line
10/10 917

(100% durability) (53% durability)

Mitral isthmus line CTI line
N3 m
(54% durability) (100% durability)
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Ablation time
12 min (IQR 6-16)

Anterior line (N=17)

RFA + PFA

Lateral mitral anulus to RSPV

PFA at RSPV connection

Mitral isthmus line (N=13)
RFA (+PFA)

Posterior mitral anulus to LAA base

Applications

5x PFA
IQR 4-23

16 x RFA
IOR 14-19

RFA first, PFA stacked if
needed for conduction block
Applications
Ablation time 8 x PFA 15 x RFA
10 min (10R 8-18) IOR 5-15 | IOR 13-19
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Circulation: Arrhythmia and Electrophysiology ™ Checkfor updates

ORIGINAL ARTICLE

Maximizing Lesion Depth With the Lattice-
Tip Catheter: A Preclinical Comparison of
Single, Double, and Mixed Pulsed-Field and
Radiofrequency Applications

Keita Watanabe®, MD; Masaya Shinohara®, MD; Fengyuan Yu, MD; Vivek Y. Reddy®, MD; Jacob S. Koruth®, MD

WHAT IS KNOWN?

+ Sequential pulsed field (PF) and radiofrequency
ablation using a specific dose with a 3.5-mm
focal-tip catheter has been reported to create
deeper lesions than single PF or radiofrequency
applications.

Repeated PF applications using the lattice-tip cath-
eter have been shown to create deeper lesions than
a single PF application.

WHAT THE STUDY ADDS

Two consecutive PF applications with the lattice-tip
catheter produced the deepest and most uniform
lesions with the least variability among all single- or
sequential dual-energy strategies.
* Radiofrequency followed by PF resulted in similar

depth, but required toggling between settings and
risks potential thermal adverse events.

CONGRESSO RoOMA, 25 - 27 Giugno 2026

Lesion-to-lesion variation arising from different degrees of tissue-coupling
compression and stability can be mitigated by repeating PF applications

Figure 3. Gross appearance of lesions across ablation settings.

Gross sections of triphenyl | hlorid ined tissue depicting single pulsed-field (PF) ablation lesion (A, PF'-only), 2
consecutive PF applications (B, PF'-PF?), PF followed by of radi (RF) ablation (C, PF'-RF'), RF ablation alone
(D, RF'-only), and RF followed by sequential application of PF (E, RF'-PF').
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Journal of Cardiovascular Electrophysiology Wl LEY

Study Analysis

| BRIEF COMMUNICATION Anterior: 500
PVI Guided by PFA Index

/V
Association Between Contact Force and Acute Lesion \

Effectiveness in Focal Pulsed Field Ablation

Sara Poggi’? | Nandor Szegedi® | Cheryl Teres* | Daniel Scherr® | Christian Heeger® | Gabor Szeplaki’ | Benjamin Berte® | POSte rior: 400
Alexandra Karsai® | Teresa Strisciuglio’ | Giuseppe Stabile' l

Mediterranea Cardiocentro, Napoli, Italy | 2IRCCS LN.M. Neuromed, Pozzilli, Italy | *Semmelweis University, Budapest, Hungary | “Lausanne University
Hospital (CHUV), Lausanne, Switzerland | *Medical University, Graz, Austria | ®Asklepios Clinic Altona, Hamburg, Germany | "Mater Misericordie
University Hospital, Dublin, Ireland | *Hirslanden Klinik St Anna, Lucerne, Switzerland | *Universita Federico 1, Napoli, ltaly

High Density pre and
post ablation mapping

l

PFA points analysis

/

Successful points Unsuccessful points

CONGRESSO
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Journal of Car Electr

WILEY

| BRIEF cOMMUNICATION GEEZED

Association Between Contact Force and Acute Lesion
Effectiveness in Focal Pulsed Field Ablation

Sara Poggi'? | Nandor Szegedi® | Cheryl Teres* | Daniel Scherr® | Christian Heeger® | Gabor Szeplaki’ | Benjamin Berte® |
Alexandra Karsai® | Teresa Strisciuglio” () | Giuseppe Stabile!

"Mediterranea Cardiocentro, Napoli, Italy | 2IRCCS LN.M. Neuromed, Pozzll, Italy | *Semmelweis University, Budapest, Hungary | “Lausanne University
Hospital (CHUV), Lausanne, Switzerland | *Medical University, Graz, Austria | ®Asklepios Clinic Altona, Hamburg, Germany | "Mater Misericordic
University Hospital, Dublin, Ireland | *Hirslanden Klinik St Anna, Lucerne, Switzerland | *Universita Federico II, Napoli, Italy

For each ablation point ( both
successful/unsuccessful), procedural
parameters including :

contact force (CF),

impedance drop (ID),
achievement of the target PFA
index

were recorded and analyzed

Contact Force, Not Impedance Drop, Predicts Acute Lesion Effectiveness

STUDY DESIGN

Prospective
multicenter study

24 patients with

atrial fibrillation
undergoing first-time
puimonary vein isolation
with focal PFA

PFA delivered

Using Thermocool
SmartTouchSFDE

. a B T ]

ACUTE LESION EFFECTIVENESS
defined by

@ Local electrogram attenuation
@ Contact force (CF)

@ impedance drop (10)

@ Achievernent of target PFA index

o® ¢ 1,460 PFA applications

A@Y at the lesion level

in Focal Pulsed Field Ablation

Poggi S. et al. Journal of Cardiovascular Electrophysiology.

CONTACT FORCE IS ASSOCIATED WITH
ACUTE LESION EFFECTIVENESS

Median Average Contact Force
604 SUCCESSFUL LESIONS

= UNSUCCESSFUL LESIONS
g (= 1,407) (n=53)
g w T :
p <0.001 -
\g 2 I
: == =
0
S 15¢ 113¢g
(CR106~201) CR79~-173)
CFTHRESHOLD  SENSITMITY  SPECIRCQTY  ACCURACY  AUC (ROC)
~8g 90.3% 38.9% 88.4% 0646
IMPEDANCE DROP IS NOT ASSOCIATED
WITH ACUTE LESION EFFECTIVENESS
Median impedance Drop (0)
_ 607 SUCCESSFUL LESIONS UNSUCCESSFUL LESIONS
€ (n = 1,407) (= 53)
$
p=058
a <
e — =
0 650 500
(CR33-102) fOR3.1-102)

, 2026

MECHANISTIC INSIGHT

PFA lesion formation depends on
adequate catheter-tissue contact
at the exact moment of

pulse delivery.

Average CF Is a surrogate and may
~ = underestimate the importance of
instantaneous real-time
contact force.

KEY TAKEAWAYS

Higher contact force is associated with
acute lesion success In focal PFA.

Impedance drop does not predict
lesion effectiveness in PFA.

Pafl Focus on stable catheter-tissue contact
Q (>8 g) and real-time contact dynamics
rather than impedance drop.

In focal PFA, contact force still matters.
Iimpedance drop should not be relled
uponuamamwolmnm

Cf‘ffﬁv Bottom line: In focal PFA, higher contact force predicts acute lesion success,

\
S S—
whereas impedance drop does not. Good contact, not impedance drop, is key y v

CONGRESSO
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Journal of Cardi lar Electrophysiology WILEY

| BRIEF COMMUNICATION (EETED

Association Between Contact Force and Acute Lesion
Effectiveness in Focal Pulsed Field Ablation

Sara Poggi'” | Nandor Szegedi® | Cheryl Teres* | Daniel Scherr® | Christian Heeger® | Gabor Szeplaki’ | Benjamin Berte® | 075 %
Alexandra Karsai® | Teresa Strisciuglio” (¥) | Giuseppe Stabile"

"Mediterranea Cardiocentro, Napoli, Italy | 2IRCCS I.N.M. Neuromed, Pozzilli, Italy | 3Semmelweis University, Budapest, Hungary | *Lausanne University
Hospital (CHUV), Lausanne, Switzerland | *Medical University, Graz, Austria | ®Asklepios Clinic Altona, Hamburg, Germany | "Mater Misericordie
University Hospital, Dublin, Ireland | *Hirslanden Klinik St Anna, Lucerne, Switzerland | *Universita Federico 11, Napoli, Italy

Model
— Average Contact Force (g)

Sensitivity
o
)

0.25 4
Diagnostic Accuracy - Average Contact Force (g)
95% Confidence Interval 0.00 o
Result Lower Upper - bl ” hd -
Average Contact Force (g) 0.000.250.500.751.00
Sensitivity 90.28 % 88.62% 91.78 % _ 1-s ificit
Specificity 38.89% 2592% 53.12 % Contingency Table - Average Contact Force (g) - Specificity
Positive Likelihood Ratio ~ 1.477 1.193 1.829 point of success
Negative Likelihood Ratio  0.250 0.173 0.362 yes no Total ROC Curve Summary
96.31 % 95.21 % 97.22 %
Prevalence . ° . Average Contact Force (g) =28.01 1273 33 1306 95% Confidence Interval
. - B o B
Positive Predictive Value ~ 97.47 % 96.89 % 97.95 % <8.01 137 21 158 AUC Std. Error Lower Upper P
Negative Predictive Value 13.29 % 9.57 % 18.17 %
Accuracy 88.39 % 86.64 % 89.98 % Total 1410 54 1464 Average Contact Force (g) 0.646 0.0424 0.563 0.729 <.001
Nota. Based on optimal cut-off (Youden’s Index) 3]
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CL: 273 (active map)
Coherent Vectors

HD D5-D6
HD F1-F2
HD E5-E6
HD C2.C3
HD F2-F3

HD F4-F5
HD G4-G5
HD C3-C4
HD B1-B2
HD A5.A6
HD D4-D5
HD G2-G3
HD B2.-B3
HD D3-D4
HD C1-C2
HD B5.-B6
HD H2-H3
HD H3-H4
HD E4-E5
HD H5-H§

o 088
.
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# Tag.ldx
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I - |

= LAT B Imp
WS N/A N/A N/A N/A N/A

Study Map Point Catheter ECG Display Imaging Window Iools Help 9:16:47.432 AM 6/12/2026

-

CO{I 091
§
085 091
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Study Map Poin

Setup
Study | Loc. | Cath. | Map

2-PAC... (7775, 0) Resp ~
ation Table orrelations: MUrma atched
PM Name 151
34 pM12 0000

1200

LAT

30

What about the ventricle?

¢ 0 .
2-PAC.. (7772, 0) Resp 7S Coﬁ 0.91
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Atrial Fibrillation - Ablation

Feasibility of atrial linear ablation using a
lattice tip catheter that toggles between
radiofrequency and pulsed-field energy
under deep sedation
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General anaesthesia and deep sedation

for monopolar pulsed field ablation using

a lattice-tip catheter combined with a novel
three-dimensional mapping system
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2 Germany high volume AF ablation centers /
97 linear ablation with a lattice tip catheter
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No map shifts observed in any group
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* Acute success of bidirectional block . i i . I N
21/21 (100%) versus 74/76 (97%) e DD ety +  One conversion from deep sedation to g ar
PR s due to a diagnostic catheter in coronary sinus 5 s 2 2 2
* Success with initial ablation energy INolother procedure related complication * Pericardial tamponade in one patient of the deep sedation
21/21 (100%) versus 72/76 (95%) group
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Un catetere dual-energy permette di:

susare PFA dove serve sicurezza e selettivita TAILORED y
APPROACH

eusare RF dove serve precisione, profondita e

modulazione fine della lesione

Index targets for PF and RF ablations are important tools
helping to predict the quality of the lesions

N “La versatilita non é avere due energie.
| E’ avere una scelta”
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Non e la specie piu forte che
sopravvive, né la piu intelligente,
ma quella che meglio si adatta al
cambiamento

C.Darwin




