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94% of ectopic 
focus in PPVV

45 pts with 
idiopathic PAF

25% 44%

9% 16%

62% success rate w/out AAD

Follow-up: 
86 months

Haissaguerre et al. N Engl J Med 1998:339;659-66

1998
The role of pulmonary veins as AF trigger
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WE WANT …TO TREAT PERSISTENT AF



EP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, Italy

CFAE
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PVI + linear lesions

PVI

PVI + linear lesions

PVI

Gaita et al. CIRCULATION Arrhythmia Electrophysiol. 2008;1:269-275

Paroxysmal AF Persistent/Permanent AF

After a second procedure

PVI vs PVI + linear lesions

Maintenance of SR during 36 months:
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● Single Procedure (mean 47%)●Multi Procedure (mean 78%)

%

Long-term efficacy of AF Ablation (mean FU 3 y)

Total population: 1964 pts

204 pts 71 pts 1404 pts 285 pts

The long-term efficacy increases depending on 

number of procedures

(Redo procedure mean 38%)

Gaita 

Circ Arr 2008

Sawhney 

AJC 2009

Bhargava 

Heart Rhythm 2009

Hunter 

Heart 2010
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Redo Procedure 43% Europace 2017
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Complications related to AF ablation

Complications Pts 3.6% Pts 3.9% Pts 4.6%

Deaths 25 0.2 50 0.06 236 0.4

AE fistula 6 0.04 67 0.08 NA NA

Stroke 37 0.2 333 0.4 177 0.3

TIA 115 0.7 333 0.4 414 0.7

Severe PV stenosis 48 0.3 416 0.5 118 0.2

Tamponade 213 1.3 832 1.0 886 1.5

Vascular events 152 0.9 1165 1.4 886 1.5

Cappato 2010 Deshmukh 2013Gupta 2013

93801 pts
In-Hospital USA

83236 pts
Systematic

Review

16309 pts
Worldwide Survey 
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2 PROCEDURES = RISK X 2
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Onset time differences - Acutely

Atrial tachycardias may occur acutely during an atrial fibrillation ablation 

procedure and are often the arrhythmia to which persistent atrial fibrillation 

converts during the course of radiofrequency ablation.

Matsuo S et al. Heart Rhythm 2007;4:1461–1463
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Gerstenfeld Circ 2004
PAF+ Pers AF (PVI)

LATach 10 pts 8/10 foci: (6 PV-2 extra PV)
1/10 macroreentry

Lemola Heart Rhythm 2004
AF (PVI seg.)

Recurrence AF pts >/=1 PV rec. (98%)
PV Tachycardias*

Pappone Circ 2004
AF (CPVA-CPVA lines)

macroreentry

Gerstenfeld Heart Rhythm 2005
AF (PVI seg.)

Recurrence AT: focal reentry at PV ostium

Cummings JCE 2005
AF (PVAI)

Recurrence LAFL: 100% PV rec. – LA scar
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Onset time differences - Late

The possible mechanisms of AT include macro–re-entry related to 
gaps in ablation lines and organization of AF because of elimination 

of fibrillatory conduction

A total of 155 ATs were mapped

Re-entry in 137 (88%) Focal in 18 (12%)

The critical isthmus in 115 of the 120 LA re-entrant ATs (96%) traversed a prior 
ablation line, consistent with a gap-related mechanism

The most common left atrial (LA) ablation targets were the mitral isthmus, roof, 
and septum. 

Chae S. et al J Am Coll Cardiol 2007;50:1781–7
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Author N pts TA/FL (%) Time 
(mo)

Cycle 
length

Chronic 
success

Follow 
up (mo)

Gerstenfeld 341 10 (3.4) 5.7±2.8 253±33 100 6.7±2.3

Mesas 276 13 (4.7) 2.6±1.6 275±25 87 2.5±1.2

Pappone 560 39 (7.0) 2.4/2.9 NR 100 6.3/8.2

Chugh 349 85 (24) 1.5±2.0 238±35 82 7.5±4

Shah 207 16 (8) 2.3±2.0 271±45 87 21±11

Chae 800 78 (10) NR 256±49 77 13±10

Rostock 320 128 (40) NR 270±40 82 21±4

Iatrogenic atrial Flutter post AF ablation

Venice Chart International Consensus Document JCE 2012;23: 890-923
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Left Atrial Flutter

Left atrial flutter is occasionally encountered, 
particularly in patients with prior AF ablation
❑multiple circuits are quite common 
❑ s/times difficult to define critical 

isthmus 
❑ difficult to achieve block across an 

isthmus
❑mapping is facilitated by an advanced 

mapping system

❑ efficacy is less predictable and less 
satisfactory
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94% of ectopic 
focus in PPVV

45 pts with 
idiopathic PAF

25% 44%

9% 16%

62% success rate w/out AAD

Follow-up: 
86 months
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2016 ESC guidelines for the 
management of atrial fibrillation

Recommendations Class Level

Catheter ablation of symptomatic paroxysmal AF is 
recommended to improve AF symptoms in patients who have 
symptomatic AF recurrences on AAD therapy and who prefer 
further rhythm control therapy, when performed by an 
electrophysiologist who has received appropriate training 
and is performing the procedure in an experienced centre.

I A

Catheter ablation of AF should be considered as first-line 
therapy to prevent AF and improve symptoms in selected 
patients with symptomatic paroxysmal AF as an alternative 
to AAD therapy, considering patient choice, benefit, and risk.

IIa B

Catheter ablation should target isolation of the pulmonary 
veins using radiofrequency ablation or cryothermy balloon
catheters.

IIb B

2016 ESC Guidelines on AF management. Eur Heart J 2016;37:2893
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PVI  SINGLE PROCEDURE
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JCardiovascElectrophysiol.2017

233 pts: 157 PAF, 76 PersAF F-Up 12 + 6 months

10 – 16 gr
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Philippe Taghji et al JACC EP 2017

STABILITY + TIME + CONTACT + POWER = ABLATION INDEX
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Philippe Taghji et al JACC EP 2017

Single- procedure freedom from both recurrence and ADT was
73.1%.
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Philippe Taghji et al JACC EP 2017

105 of 260 circles (40%) target AI 400 was
not reached at the posterior wall because
of chest pain and/or intraesophageal T rise.



EP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, ItalyEP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, Italy



EP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, ItalyEP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, Italy

ABLATION INDEX ( AI)
Reproducibility of acute pulmonary vein isolation guided by the AI

490 pts, 80,4% PAF, four study group contact force ST or contact force ST 
surround flow ( STSF)

12 operators at least15 procedures P=.06

Solimene et al. PACE 2019   

Rate of first pass isolation PV P=.585
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ABLATION
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ASTI     SMART-TOUCH SF + ABLATION INDEX 
EXPERIENCE  F-UP 18 months

EFFICACY (acute) 100%

EFFICACY (follow-up) 85%

ATYPICAL FLUTTER 0

Ho, Circ Arrh Electrophys 2012
MAJOR COMPLIC. 0
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JACC CEP 2019
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JACC CEP 2018
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Atrial fibrillation ablation: 

less is more? 

YES, IT IS

CONCLUSIONS
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CONCLUSIONS

AF ABLATION TARGET EBM → PVI
(THUS REDUCING IATROGENIC ATRIAL FLUTTERS)

YOU CAN DO LESS BUT YOU HAVE TO DO IT BETTER
(CONTACT FORCE, LESION ASSESSMENT) 

TECHNOLOGICAL ADVANCEMENT
(Q-DOT & ELECTRPORATION) 


