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“ Bisogna conoscere il passato 
per comprendere il presente  

e  
orientare il futuro.”  

(κτῆμα ἐς αἰεί) Tucidide, V sec. A.C.



Symptoms relief and ↑ exercise tolerance 

Reduction hospitalizations and morbidity 
(not only stroke)

Reduction of mortality

Keep in mind the  

Aims of AF management



Trial Inclusion criteria Primary outcome 
Parameter

Patients reaching primary 
outcome (n)

Rate ctrl Rhytm ctrl P

PIAF (2000) 
   252 Patients 

Persistent AF 
(7-360 days) Symptomatic improvement 76/125 

(60.8%)
70/127 
(55.1%) 0.32

AFFIRM (2002) 
   4060 Patients

Paroxysmal AF or persistent AF, age 
≥65 years, or risk of stroke or death All-cause mortality 310/2027 

(25.9%)
356/2033 
(26.7%) 0.08

RACE (2002) 
   522 Patients

Persistent AF or flutter for  
<1 year and 1-2  cardioversions over 
2 years and oral anticoagulation

Composite: cardiovascular death, CHF, 
severe bleeding, pacemaker 
implantatation, thrombo-embolic events, 
severe adverse effects of antiarrhyt. drugs 

44/256 
(17.2%)

60/266 
(22.6%) 0.11

STAF (2003) 
   200 Patients

Persistent AF (>4 weeks and <2 
years), LA size >45 mm, CHF NYHA  
II-IV,  LVEF <45%

Composite: overall mortality, 
cerebrovascular complications, CPR, 
embolic events

10/100 
(10.0%)

9/100 
(9.0%) 0.99

HOT CAFÈ (2004) 
   205 Patients

First clinically overt persistent AF (≥7 
days and <2 years), age 50-75 years 

Composite: death, thrombo-embolic 
events; intracranial/major haemorrhage

1/101 
(1.0%)

4/104 
(3.9%) >0.71

AF-CHF (2008) 
   1376 Patients

LVEF ≤35%, symptoms of CHF, 
history of AF (≥6 h or DCC <last 6 
months)

Cardiovascular death 175/1376 
(25%)

182/1376 
(27%) 0.59

J-RHYTHM (2009) 
   823 Patients

Paroxysmal AF

Composite of total mortality, symptomatic 
cerebral infarction, systemic embolism, 
major bleeding, hospitalization for heart 
failure, or physical/psychological disability

89/405 
(22.0%)

64/418 
(15.3%) 0.012

AAD       
(Rhythm control)

vs. Beta-blocker 
(Rate control)

Pharmacological antiarrhythmic therapy 
improves QoL, reduces hospitalizations 

but does not affect survival



Trigger  
(extrasystoles)

Substrate  
(Critical mass) 

AF
Autonomic 

Nervous System

What was our 
knowledge in the 
early nineties?



Substrate 
 modification: 
 linear lesions

J. Cox, Maze procedure 1996
Who started and when ?



Do we really need 
such an extensive 
intervention (Maze) 

?

Is catheter 
ablation of 

atrial 
fibrillation 
feasible? 

in 1996 we asked ourselves 
 two questions



Inappropriate tools and technologies: 
char formation with 1-mm tip catheter  

and absence of temperature control 

Courtesy of prof. Breithard and Prof. Borgreffe 
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AstiBordeaux

Atrial Fibrillation Transcatheter ablation
1996



MAZE:  
Do we really 
need such an 

extensive 
intervention? Different schemes and different sources of energy  

for surgical AF Ablation proposed 1996 /2000

MAZE

enlarged left atrium



80% in SR



Follow-up (years) 

Success 

Complications 

1 
56% 

none

Predictor of success was 
reduction of 

vagal tone 
demonstrated by the increase in heart rate 
and the reduction of heart rate variability

3 
28% 

none

1998;97:2136-2145

FA interrupted during RF

ablation in the right anatomical areas with 
low and fragmented  

atrial potentials  
(ganglionated Plexi location) 

16 pts with Vagal idiopathic AF



RF 
ablation 
catheter

4 mm 4 mm

RF ablation 
cooled 

catheter

Inappropriate tools and 
technologies: 

char formation with 1-mm 
tip catheter  

and absence of 
temperature control 

4 mm irrigated/cooled catheter produces larger and safer lesions, 
 decreasing the risk of cerebral vascular accidents 

“The Right Tools” for left atrial ablation “The Olds Tools”



45 pts with 
idiopathic PAF  

F/up: 8±6 mths 

62%  
 success rate

 PV ablation as anatomical target 
Interest moves from substrate to triggers

1998;339:659-666

AF

Trigger

Substrate ANS



Electroanatomic mapping systems 
Substrate  & triggers  modification

27 pts: success in 16 pts (59%) 32 pts: success in 2 pts (6%) 

1999;100:1203 1999;100:2085



Pulmonary veins isolation

Courtesy of Dr. Damian Sanchez-Quintana

 PV ablation as anatomical target 
Is the easiest way to perform AF ablation



the first decade of the 2000s is characterized by the arrival of 
new tools and new energy sources 



How effective is  
P V isolation alone  

in treating patients with  
persistent AF or  

Structural Heart Disease 
-Valvular heart disease 

-Hypertrophic cardiomyopathy 
-Heart Failure 

???? 

The question that arose in the early 2000s (still debated today) was:



105 pts, Permanent  AF and Valvular Heart Disease

2005;111:136-42

(33% FMR)



105 pts, Permanent  AF and Valvular Heart Disease mean Atrial Volume 153± 52

7 schemePVI isolation 65%71% U scheme = 7

3D left atrial mapping 3 months after procedure

2005;111:136-42

61%

With cryoablation, the surgical intent is 
fulfilled in only approximately 65% of the 
cases. 
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Permanent  AF 
and  

Valvular Heart Disease

PVFor Permanent AF and V.H.D 
PV isolation alone is not sufficient 

Without drugs

2005;111:136-42



73% in SR
2013;96:1273–8F/U 10 yrs

COMPLETE Ablation 



Paroxismal AF Persistent/Permanent AF

Long-term results (33 months) of  2 different schemes:
PVI vs PVI + linear lesions

85% PVI +
 linear lesions 

PVI

85%

62%

      75 %      PVI +
                linear lesions 
                         + cfae

PVI

77%

39%

204 pts

Redo procedure 48%

2008;1:269-275

75%

1 years 1 years

39%
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The Atrial FibrillationS  Different AF for: 
atrial volume,  
substrate,  
endocardial mapping,  

 and   Different Ablation strategy

Persistent 
 AF



p= 0,002

Persistent AF

Paroxysmal AF
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62 %

45 %

12

77%

85 %

Europace (2018) 20, 443–450

F/U 
months

1 Years 10 Years

Redo procedure 22%

Redo procedure 48%

Results at 1 Year and after a 
Long-term follow Up 

(10 Years) in 255 pts with

Paroxysmal AF  
&  

Persistent AF



Risk factors 
influence on long-
term outcomes  
of AF ablation:

- BMI 
- Hypertension 
- Diabetes  

Gaita et al. Europace 2018





In medicine when something 
works it spreads worldwide

Publications over the years on AF ablation
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Mean age 61 years 
Arterial Hypertension 56% 

Structural cardiopathy 
<5%

1998 2023



Heart  
failure

Atrial 
fibrillation

Atrial fibrillation and Heart failure

Loss of atrial 
contraction

Irregular 
cycles

Fast ventricular 
rate

Pressure and 
volume 

overload

Triggered activity

Atrial fibrosis

Heterogeneous 
conduction

Atrial 
stretch

Mitral and 
Tricuspid 

regurgitation



Multicenter meta-analysis25 studies, 1,838 patients from 9 countries   

Rhythm control by AF ablation in HF 
 has been shown to improve 

 quality of life, LVEF  
 and reduce ICD indications… 



Primary Endpoint: 
 All-cause mortality, disabling  
stroke, serious bleeding,  
or cardiac arrest 
126 centers in 10 countries; pts enrolled 2009-2016

Packer DL et al JAMA 2019;321:1261-74

Drug therapy versus ablation

 CABANA TRIAL 

2204 
Subjects

Ablation  
1108

Ablated 1006 (91%) 
Repeat ablation 215 (19%)

Not Ablated 102 (9%)

Drug Therapy 
1096

 
Drug Treated 
1092(99.6%) 

Rhythm Control 87% 
Rate Control 11%

 
Cross Over Ablated 301 

(27%)

Randomization

AF Monitoring:  
Event recorder for symptoms 
24-96 hour holter every 3 months 



 Primary Composite Endpoint
Death, Disabling Stroke, Serious Bleeding,  
or Cardiac Arrest

Packer DL et al JAMA 2019:321:1261-74

Atrial Fibrillation/Flutter

 CABANA TRIAL 



AF pts with  HF 
 improved QoL  and  reductions in Mortality 

D.L. Packer et al. 2021;143:1377–1390

-43% All-cause mortality

778 pts 
HF

Ablation  
378

Drug Therapy 
400



2024



2024



2020 PFA    new sources of energy

PFA



TISSUE 
SELECTIVITY

Europace (2022) 24, 1256–1266

Boston Stock Trend

2021
7,7$

94$



Circulation. 2023:148

81 %

71 %

 Europace 2018

p= 0,002

Persistent AF

Paroxysmal AF
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?



PFA Ablation



20012000 2026
Atrial 

Fibrillation  
Ablation 
Centers

2

6

2

6

2 CENTRI 20 CENTRI

2026 
Technological 

evolution and the 
advent of PFA 

have 
"democratized" 

AF ablation



Conclusion 

Pulmonary vein isolation alone is not enough to cure 
all patients with AF

Each patient should be given an individualized 
ablation strategy and not just the procedure we 

are able to perform.

Patients with AF are an heterogeneous group 
characterized by different substrates, triggers 

and modulating factors



Thanks for your attention!


