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Perspectives de l’augmentation du nombre de FA



Formes nosologiques

Guidelines ESC 2010



Heart Rhythm 2012





Localisation du foyer arythmogène

Haïssaguerre M et al, N Eng J  Med 1998 





The substrate for atrial fibrillation:
myocardial sleeves extending into the PV
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Atrial Fibrillation : initiation





The extent of substrate is much wider in persistent AFib

PVI 

Persistent AFParoxysmal AF<48h
Pulmonary veins

Left atrium



Progression of atrial fibrillation from paroxysmal to permanent and the importance of 
specific triggers and substrate formation



Quel est le but du traitement de la FA ?

Espérance de vie

Insuffisance cardiaqueAccidents thrombo-emboliques

Symptômes et qualité de vie

Traitement

AOD
Fermeture auricule G

AOD
Ablation FA

Ablation FA

Ablation FA



Why should we care about asymptomatic AF?

Ischemic strokes
= 85% of strokes
30% of ischemic

strokes = related to AF
25-40% of AF related

strokes = 1st symptom

Freedman et al.  Lancet 2016
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Pour 1000 patients

Risque d ’AVC à 2 ans



Nombre à « screener » : 70
pour 1 détection

Après 
AVC inexpliqué

Après 
AVC inexpliqué

ESC guidelines 2016



New Technologies!

AF burden



ILR : Reveal Link®



Alivecore®



J Am Coll Cardiol 2018;71:2381–8

Automated AF detection 
algorithm using 

Novel Smartwatch technology







Lancet August 2019

Artificial intelligence (AI)-enabled ECG using a convolutional neural network to detect the electrocardiographic signature 
of AF present during normal sinus rhythm using standard 10-second, 12-lead ECGs.
A ll patients ≥ 18 years with at least one digital, normal sinus rhythm, standard 10-second, 12-lead ECG



Lancet August 2019

Conclusion : An AI-enabled ECG acquired
during normal sinus rhythm permits identification 

at point of care of individuals with atrial fibrillation



Guidelines ESC 2016Stroke prevention in AF



JAMA. 2010;303(4):333-340 J Am Coll Cardiol 2013;61:1713–23



What is the ideal ablation technology
for AF ablation

Ø Safe

Ø Rapid PV isolation

Ø Persistent PVI with 1 procedure

Ø Little need to fluoroscopy

Ø No need for additional mapping

Is cryoballoon technology the answer?



Cryoablation is > to RF ablation +++

Khairy P, et al. Circulation. 2003;107:2045-2050.

Persistent hemorrhage

Disrupted endocardium

Thrombus
Intact endocardium

Well demarcated border

More homogeneous lesion

Ø RF ablation : limitations
- Rapid edema formation
- Collateral damage
-Technically difficult

Ø Cryoballoon ablation : benefits
- Single circumferential lesion
-Potentially reduced risk of complications



Clinical practice
(University Hospital/ Grenoble France)

Ø Cryoballoon since 2007
for all paroxysmal AF ablation (3000 procedures)

Ø Antral PV isolation with 4 mn once per vein

Ø Size of the balloon : 100%: 28 mm

23 mm

28 mm

CT scan before to be aware
of challenging anatomy





1: Access targeted vein 2: Inflate and position

3: Occlude and ablate 4: Assess PVI

Cryoballoon ablation procedure



Hockey Stick Technique



Pull Down Technique



Mr Est…, cryoballoon isolaWon LSPV/ 30 sec

Mr Est…, cryo-isolation LIPV/30 s



Mr Est… isolation RSPV, 30 sec

Dissociated



Rythmia / Post cryo ablation Mr Dec…/1/2019



Long term outcome after cryoballoon ablation of atrial fibrillation in a single center, 
Results from a prospective study in 1002 patients

Results : after repeat procedures

Paroxysmal AF : 82 %
All AF : 78 %
Persistent AF 63 %

Median follow-up 2,5years

Rates of freedom from AF after last ablation attempt
Laurent E, Jacon P, Venier S, Defaye P. HRS 2017 



“Cryoballoon seems to be less operator-dependent and more reproducible than RF in the setting 
of paroxysmal AF ablation” Europace 2017;  19, 48–57

Prospective, multicentre, 860 pts,  
467 RF, 393 Cryo, FU 14 months (8-23)

CRYO RF



New Engl J Med 2016 
378 patients 384 patients 

Multicenter, RT to determine whether cryoballoon ablation
was noninferior to RF ablation in symptomatic
patients with drug-refractory paroxysmal AF

RF C Ablation (“FIRE”)
- Power was not exceed 

- 40 W at A/I aspect
- 30 W at P/S aspect

- 3D mapping

Cryoballoon Ablation (“ICE”)
- Max freeze duration : 240s
- Bonus freeze recommended after ablation
- Phrenic nerve pacing recommended



New Engl J Med  2016; 

FIRE AND ICE Trial Primary Endpoints
Cryoballoon Met Non-inferiority Efficacy Endpoint

TRIAL DESIGN & METHODS 
ProspecWve, 1:1 randomized, non-inferiority study (762 pts from 16 sites in 8 countries) compared efficacy and safety of PVI
using Cryoballoon vs. RF ablaWon with CARTO® 3D mapping system in pts with PAF.
Primary Efficacy Endpoint: Time to first documented recurrence of AF>30s/AT/AFL, prescripfon of AAD, or repeat ablafon.

SHORTER, MORE CONSISTENT PROCEDURE
TIMES IN CRYOBALLOON GROUP



New Engl J Med 2016; 

Most frequently observed treatment-related SAEs 

Primary Safety 
Endpoint results

RFC group 51 vs. Cryoballoon group 40
(HR=0.78:95% CI=0.52-1.18; p=0.24)
One-year Kaplan-Meier event rate estimates:10.2% Cryoballoon and 12.8% RFC



European Heart Journal 2016 

Freedom from cardiovascular hospitalisalon

34% fewer CV rehospitalizations in the CB group vs RF group



European Heart Journal 2016 

Freedom from repeat ablation
33% Fewer Repeat Ablations in the Cryoballoon Group vs RF Group



ESC Guidelines 2016

Ablation of Atrial Fibrillation : new guidelines



« Large » PVI
Fragmented potentials
Autonomous GPs
Others??? (substrate, rotors…)

è 28 mm balloon



Verma A, N Engl J Med 2015

No reduction in the rate of recurrent 
AF when either linear ablation or 
ablation of complex fractionated 
electrograms was performed in 
addition to PVI

STAR-AF II



J Am Coll Cardiol EP 2018



JICE 2017



Other Alternatives…
Visualy-Guided Laser Balloon

360 ̊ Lesion
resullng in PVI in ~ 
3 minutes



Luminize™ –
Visualy-Guided – Titratable RFA

Other Alternalves…
Helios: Direclonally – Ablalon



Ablation FA chirurgicale



2ème étape 
Salle électrophysiologie 
Contrôle ablation 
Et complément sur 
« gaps »



N Engl J Med  2018; 378

CASTLE-AF



N Engl J Med  2018; 378;5



JAMA, 2019.

27%

9,2%

CABANA



JAMA, 2019.



JAMA, 2019.

Primary end-point :
Stroke, death, serious bleeding, cardiac arrest

Intention
to treat



JAMA online March 15, 2019.

Per-protocol



JAMA online March 15, 2019.

Per-protocol



JAMA online March 15, 2019.

QOL



Components of risk factor modification
in ARREST-AF and LEGACY studies

Kaplan-Meier curves 
of various lifestyle modifications

Lau DH. Circulalon. 2017;136:583–596.



J AHA 2019

Predictors of post-blanking 
atrial arrhythmia relapse
axer an ablalon procedure



J AHA 2019  Accepted 

Freedom from atrial arrhythmia 
relapse stratified by BMI class
for all patients 





ESC guidelines 2016
EHJ 2016



JACC 2019



Conclusion  I 

Ø FA : arythmie très fréquente :
- jeunes aussi, 
- sporffs, 
- et … vieillissement populafon

Ø Stratégie de dépistage opportuniste de la FA : Classe I >65 ans 

ØDépistage de la FA par ECG longue durée :
indicafon de classe I après AIT/AVC ischémique/ AVC cryptogénique
ØEnormes progrès des oufls diagnosfques dans le dépistage de la FA :

Holter/ILR/ mémoires embarquées, AppleWatch®
ØAOD : traitement de référence : CHA2DS2Vasc≥2



Ø FA persistante : autre “challenge” avec taux de succès moindre mais cryo
équivalente aux autres techniques : RF, chirurgie…

Ø Développement actuel d’autres oufls « one-shot »
Ø Dernières grandes études :

- CASTLE AF : >0 : FA + Insuffisance cardiaque
- CABANA : à interpréter en intenfon de traiter /per-protocol

Ø Enorme développement des techniques interventionnelles
Ø Cryoballon : technique de référence dans l’ablation de la FA en 1ère intention 
Ø Procédures équivalentes en terme de résultats à long terme/ RF 

mais moins de complications  et procédures plus courtes et moins complexe

TTt de 1ère ligne  dans la FA paroxystique 

Conclusion  II 


