








Roy et al. NEJM 2008;358;25



2016

200 pts
EF=30%
Persistent AF for 8 mo
ICD/CRTD



360 pts
EF=30%
Persistent AF -70%
Failed antiarrhythmic drugs
ICD/CRTD





2023



2021

800 pts
NYHA ≥ II
EF >50% in 80% pts
( HFpEF !)



• Excellent RATE CONTROL!

JACC 2017



• 150 pts, 2:1 randomization
• 1 year f/u
• 70% free of AF >24 h,                   

comp to 44%

EHJ 2014



2020

• 333 pts
• AF 15 months
• 27 centers



JACC EP 2024





Empiric anatomical approach –   ABLATION LINES

 Derived from MAZE procedure

 “ ONE SIZE FITS ALL” concept

 Technical challenge

 Long Lines

 Epicardial bridges

Ptential for PROARRHYTHMIA

THE LESS WE LEARN, THE MORE WE BURN



2015

 Total 590 pts, 1:4:4 
randomization ( 70/260/260)

 48 centers from 12 countries
 ROOF and MITRAL VALVE 

LINES



2023

338 pts



75 PTS, persistent AF
ONE Year f/u
72% free of arrhythmia

10 pts



THE MORE WE LEARN, THE LESS WE BURN



Pts with LVA



• 324 pts, 1: 1 randomization to PVI vs. PVI + LVA
• AF  history - 30 mo
• Long Standing AF – 7%
• 1st ablation
• I year follow up









Cabrera J et al, EHJ 2008, 29:356-62



• 350 pts, randomization 1:1
• Persistent first RFA
• VOM success 84%
• 40 min add
• Modest procedural success



















Why Epicardial?

• Epicardial fibers may participate in macro-reentry circuit (Buchman 
bundle, Septo-pulmonary bundle)

Garsia F et al, JCE 2019Cabrera J et al, EHJ 2008, 29:356-62



• Endocardial ablation may be not transmural, especially in 
thick area of atrium such as anterior wall and Left Lateral 
Ridge

• In one study as much as 78 % of anterior ablation lines 
required epicardial completion after endocardial RF 
applications

• Epicardial parasympathetic ganglia were demonstrated to 
play important role in initiation and maintenance of AF

Glover B et al. JACC EP 2018, 
4: 557-8

 Cabrera J et al, EHJ 2008, 
29:356-62

Piorkowski C et al. Circulation 
EP 2018;11.

Stavrakis S et al. 
JACC 2015;1



LIGAMENT/VEIN OF MARSHALL – EPICARDIAL STRUCTURE
•   The source of focal/micro re-entry atrial arrhythmia

•   Mitral isthmus bypass – support peri-mitral flutter
• ablation of mitral isthmus required intra-CS ablation in 75% cases

•   Ethanol infusion inside VOM may abolished atrial arrhythmia 

Vlachos K et al , HRJ 2019

Cabrera J et al, EHJ 2008, 29:356-62





EPICARDIAL mapping of OBLIQUE SINUS may reveal 
arrhythmogenic substrate over “silent “ endocardial voltage 
map

 Ablation from ENDOCARDIAL surface guided by 
EPICARDIAL map effectively eliminated epicardial 
fractionated electrograms 

Efficacy of this approach to treat atrial fibrillation required 
future assessment 
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