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Ablation de la FA paroxystique par 
déconnection des VPs: un gold standard

Haisssaguerre et al. N Engl J Med 1998;339:659-666



Comment doit-on ablater les FA persistantes ?



Malgré de nombreuses expériences monocentriques 
prometteuses avec différentes approches ...



STAR AFII:Pas de bénéfice à faire plus que 
l'isolation des VPs ("less is more")

Verma et al. N Engl J Med 2015;372:1812-1822



Approche anatomique ?



Approche anatomique: 
focus sur les grands essais randomisés internationaux

Lines conduction block = 74%

18 mo-Freedom from AF/AT multiple
procedures: 61% Vs 48% (p:ns). 

PVI validation= 97%

12 mo-Freedom from AF/AT multiple
procedures: 62% vs 60% (p:ns). 

338 patients, 2 countries, 16 centers

PVI                vs     PVI + lines

No large RCT-evidence of a superiority in comparison to standard of care

598 patients, 12 countries, 48 centers

Negative

Blind & stringent Follow up Blind & stringent Follow up

Persistent AF: 7 days - 3 
years

Persistent AF: 7 days - 3 years

121 min 142 min

PVI          vs       PVI + PWI

STAR AF II trial

Verma et al. NEJM 2015

CAPLA trial

Kistleret al. JAMA 2023

Negative

167 min 223 min



Venus * Plan Marshall ** Prompt AF ***
Centers 12 US 1 french 12 chinese
nb of patients 343 120 498

FU 30 dys-Holters M6 M12 24 hrs-Holters M3 M6 M12 + TTM24 hrs-Holters monthly+ TTM
Inclusion Pst AF > 7 days Pst AF> 7 days Pst AF > 3mo
LS Pst AF 52% NA 41%
Patients in SR the dayof ablation (Trtgroup) NA 47% NA
Freedom fromAF/AT (Ablation+ Marshall) 48% 85% 70.5%
Freedom fromAF/AT (Ablation) 38% 66% 61.5%
p value 0.05 0.02 0.045
Proceduretime 3h36 min 4h39 min 3h08 min
Fluo time 23 min 49 min 16 min
RF time 63 min 61 min 45.4 min
Significantdifferenceaftermultiple procedures Yes NA No

Approche anatomique – Alcoolisation veine de 
Marshall: essais randomisés académiques nationaux

ÅValderabano et al. JAMA 2019
** Derval et al. EHRA 2024 (intermediate results)
Derval et al. Heart Rhythm2021 *** Sang et al. JAMA 2024

Δ:9
%

Δ:10% Δ:19%

Alcoolisation veine de Marshall améliore résultats de l'ablation.
Procedures longues et extensives

Sous ou sur traitement
Bénéfice après plusieurs procedures?

Quelle stratégie en cas d'echec?



Approche sur mesure ?



Driver maps Topera Driver maps ECGi

Driver maps Ablacon

Fibrosis maps MRI DF mapsCFAE Abbott/BW

Mapping automatique des sources de la FA 

Driver maps ACUTUS Driver maps ABLACON

Negative RCT 
(STAR AF2)

Negative RCT 
(DECAAFII)

No RCT

No RCT No RCT

No RCT

Driver maps BW

No strong evidence of a superiority in comparison to standard of care
in de novo persistent AF ablation

3 Negative RCT 
(Stable SR2, Supres AF, SCAR AF)

1 controversial (Erase AF)

Fibrosis maps Voltage

No RCT No RCT



Visual EGM-based detection of AF drivers

Nademanee et al. JACC 2004 Narayan et al. HeartRhythm2011

Effective multi-parametric analysis but complex and subjective

Ganesan et  al. HeartRhythm2013 Jadidiet al.Circ. EP 2016 Seitz et al. JACC 2017

Takahashi  et al. JACC. 2008 

In the historyof EGM-basedAF ablation, severaltargetshave been describedwith promising, but poorly reproducibleoutcomes.

Because AF signals are highly complex, only very trained experts are able to recognize AF drivers EGMs visually.

Spatio-temporal Dispersion



Nair et al. APHRS 2024

2 positive RCT 
in china 

Franco et al. EHJ 2025

4500 +



Dispersion-guided Tailored ablation Vs PVI only
In favor of Dispersion In favor of PVI

Pajareya et al. JCE 2025 



385 patients with persistent AF
LS persistent =11% 
Structural heart disease =38% 
Classical FU (ECG/holters)



Mais ablation guidée par analyse visuelle des EGM 
complexe et peu reproductible



Machine learning  algorithm:

Thresholds and a potentially high number of 
features are automatically extracted from data 

during training. Accurate boundaries.

Conventional algorithm:

(Few) Features & Thresholds are decided by 
engineers. Rough boundaries. 

How to automatize complex multiparametric analysis? 



How to automatize complex multiparametric analysis? 

A well trained human brain is very powerful to perform complex multiparametric
analysis but it is difficult for conventional algorithms.

Facial recognition Intra cardiac EGM analysis



VX1 (Volta) is an AI-basedsoftware that allows for the 
reproducible detection and ablation of AF drivers

Training of a multiparametric, AI based software

Collection and annotation of AF EGMs1

Real time EGM analysis
(simple interface)

Automated dispersion map

Database

approval

CE Mark

1. Basedon the concept of Dispersion. Seitz et al. JACC 2017

1

2 3

4

5

Ablation6 Seitz et al. JCE 2022 

2023 
Best start up



Å 374 patients 
Å 51 investigators
Å 26 sites (8 US, 18 EU)
Å 5 countries FDA IDE trial

Patient population: 
Denovo Persistent AF: 3 months - 5 years
Female = 21% (pre-specified subgroup)

Pst AF ≥ 6 months = 55% (pre-specified subgroup)

Study Design

Study populat ion, n=374 pat ients

TAILORED ANATOMICAL

3 ¿ÄÂËlÊ  de novo Persistent  AF  5 }ieÆÊ ( 
1 year for US)

REDO

INDEX
Dispersion +
Tailored-PVI

Dispersion +
Tailored-PVI

PVI

PVI ± up to 2 l ines

12-month Fol low-up
Bl ind & Independent

Randomizat ion
1:1 ratio

Freedom from AF after
1 ablation procedure

Deisenhoferet al. Nature medicine 2025
TAILORED-AF at  a glance

ÅUS & EU global randomized controlled trial (FDA IDE trial) 

ÅStringent 12-month follow-up:

- MmÂm¿É¿ Äj 3 Äjjmgi ×mÊmËÊ ÈmËl 24-hour Holter-ECG 
at 3-, 6- and 12-month

- 6-lead Kardia: weekly + symptoms
    (17,000+ ECG transmissions = 83% compliance/ pt)

ÅBlinded and independent ECG core lab

Å 374 patients 
Å 51 investigators
Å 26 sites (8 US, 18 EU)
Å 5 countries

Clinicaltrials.gov NCT04702451

Tailored ablation of AI-detected spatio-temporal 

dispersion + PVI 

     vs. 

PVI alone for the treatment of persistent AF

*: p<0.04

*

20%

30%

40%

50%

60%

70%

80%

Pst AF: 3mo-5yrs PstAF: women PstAF > 6 months PstAF > 6 months &
spontaneous AF

PstAF: NYHA > II

Anatomical Tailored

* *

Freedom from AF/AT 1 procedure

* *

20%

30%

40%

50%

60%

70%

80%

Pst AF: 3mo-5yrs PstAF: women PstAF > 6 months PstAF > 6 months &
spontaneous AF

PstAF: NYHA > II

Anatomical Tailored

*
* *

*: p<0.04 Freedom from AF/AT 1 or 2 procedures



Tailored AF Perspectives



AI-guided ablation for redo ablations: The Restart trial
PVI/PVI+ failure despite isolated PVs: no consensus on ablation strategy*

82% 18%

Hummel et al. Latebreakingtrial session HRS 2025
*Average results from Schmidt etal. Circ 2024, Sciacca et al. JCE 2022, Weng et al. JCE 2022

*

12-month follow -up:
ECG, Holters 24-hour (24%) minimum, 2 to 7-

day (25%), 14 to 30-day (16%) Holter, cardiac
implantable device (26%)

92 patients, 29 investigators, 20 sites TAILORED-AF-like workflow

Safe procedure profile
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Overall AFEQT score

Enrollment 3-month
visit

6-month
visit

12-month
visit

***
**** ****

Quality of Life significanly improved

82%



Persitent AF > 6 months. Mapping AF Xplorer (circular configuration).

Tailored-AF workflow with PFA

PROCEDURE= 65 MIN
PFA =  8 MIN



Regularisation index

Very high density mapping



AT diagnosis prediction without mapping



Ablation set generation

Learning based on tailored maps and outcomes
Proposal adapted on ablation catheter



Dispersion heat maps & mapping in sinus rhythm



CONCLUSIONS

TAILORED-AF: 1st Large-scale rigorous international RCT 
demonstrating superiority againstPVI using a patient-tailored
approach

The use of AI for the objective, reproducible and reliable 
identification of target EGMs seems to have been pivotal.

RESTART: Tailored-AF like approach is also very promising in 
redo ablations procedure in patients with isolated PVs.
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“AI could solve some of Humanity's 
hardest problems. It already has...”
Demis Hassabis, DEEP mind (Nobel Laureate for AlphaFold Project)

…Hopefully we are on the way to solve AFib



Tailored AF questions : 
Atrial tachycardias, Dispersion extent, Atrial 
contraction



Atrial Tachycardia

Paroxysmal AF

Persistent  AF

Recurrence in AT is associated
with a high success rate after

repeat ablation



Repeat procedure: Majority of AT are typical
macro reentries easy to ablate

The 43 Tailoredpatients re-ablatedfor AT 

93% of Macroreentries were due to 
permeable (60%) or incomplete (33%) 

connection lines made during the index 
procedure.

100% of Localized AT were 
diagnosed in regions where dispersion had 

previously been detected and partially
ablated during the index procedure.  

Primo Procedure Repeat procedure ξRoof Flutter

AT termination by ablation = 100%

N=31 ptsN= 8 pts

Macro-reentrant ATs

Localized ATs

ATs with undetermined
mechanisms

Unstable ATs

63%
16%

19%

2%

Ostium PVs LA RA

22% 22%

56%

Peritricuspid
Flutter

Roof
Flutter

Perimitral
Flutter

Other

22% 22%

47%

8%



Dispersion extent in Tailored AF procedures*
LA : 18 ± 13.5% RA : 2 ± 4.8%

*: automated measurments on 3D shells

Dispersion-guided Tailored ablation is adapted on AF 
substrate and allows for myocardial preservation



What about atrial contraction after a 
"Tailored" workflow?

A wave recovery in 100% of patients (no symptoms)

E E E E E

A A A A A

Regragui, Seitz et al. Accepted abstract HRS 
2025

Transmitralflow in 24 persitentAF patients with "tailored" workflow 
(abl. ant wall* =100%) in stable SR at 22 ҕ10 months.

Example of extensive left atrial 
ablation set in a "Tailored-AF" 

patient
Example of transmitral flow in a 

"Tailored-AF" patient (pulse-wave
doppler)

Transmitral flow velocity
in 17 

"Tailored-AF" patients

*Extensive = 47% with ant line = 37%



Persitent AF > 4 months. Mapping AF Xplorer (circular configuration).

Tailored-AF workflow with PFA

PROCEDURE= 83 MIN
PFA =  7 MIN, RF = 25 SEC



Low voltage-guidedablation: focus on RCT data

- STABLE SR II (Yang et al. 2022): multicenter RCT (n=300 pst AF) -> negative
- SCAR AF (Lepillier et al. 2025): multicenter RCT (n=210 pst AF) ->negative
- SUPRESS AF (Masuda et al. 2025): multicenter RCT (n=343 pst AF) ->negative

PVI              vs             PVI + low voltage areas ablation

Huo et al. NEJM evidence2022

- ERASE AF:multicenterRCT (n=324 pst AF) -> positive

Strong limitation: (70%) without low voltage areas in both armstreated by PVI only. 

Primaryendpoint: 12% of differencein these2 theoreticallycomparable groups (43% vs 31%).

The jury is still out about low voltage-guided ablation



Dispersion-guided ablation Vs Stepwise ablation
Monocentricnational academicpositive RCT

R. Lin et al. / International Journal of Cardiology278 (2019) 97ς103

PVI + lines + CFE

PVI + Dipersion

142 pts with persistent AF, LS-Pst AF: 25%, LA 43 mm, LVEF: 61%, CHAD2DS2-VASc: 2

AF termination : 70.4% vs 10.5%



450 persistent AF patients (LS-pst AF = 50%)
Followup: ECG/ 48-hrs Holters (M3-6-9-12),

7-days holters if symptoms

PVI+PWI+Mitral/Marshall*

* Marshall = 43%

PVI+Dispersion PVI+Dispersion+
PWI+Mitral/Marshall*

Positive RCT
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