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Storia dell’ablazione della 
fibrillazione atriale: 

da dove siamo partiti, dove siamo, dove andremo



Knowledge

Technology

Idea

(right tools)

Serendipity



Serendipity - discovery of a new method

Arch Mal Coeur Vaiss. 1979 Jan;72(1):107-12.

Permanent intra-hisian atrioventricular block induced
during right intraventricular exploration.

Vedel J, Frank R, Fontaine G, Fournial JF, Grosgogeat Y.



History of transcatheter 
ablation technique started 

in the ‘80s
using DC shock (Fulguration)



Circulation 1983(68) 5: 906-916.

R-wave synchronous shocks of 160 and 320 W-sec 
delivered between the catheter electrode recording 

the largest AP potential and a skin electrode

Post ablation



35 patients (6 left sided AP)
Left atrium was accessed 

through a transseptal puncture. 
Ablation efficacy 32 pts (91,4%)

Circulation 1988;78:800-815

First direct access to left sided accessory pathway



10 years of 
DC shock ablation
increased our
knowledge on the 
substrate of 
arrhythmia

Technology
“The right tools”





Circulation 1992;85:2162

Slow potentials were recorded 
along a vertical band at the mid or 
posterior part of the septum near 

the tricuspid annulus. 
Radiofrequency energy applied at 
the slow potential site resulted in 

interruption of induced tachycardia 
within a few seconds and rendered 

tachycardia noninducible in all 
patients.





32 patients
31 (97%) asymptomatic

Patients with depressed LVEF 
showed normalization 



“Pseudo-Mahaim” location and association with right-
sided Kent bundles and Ebstein disease

De Ponti et al., Eur Heart J 1997

Pts with “pseudo-Mahaim” fibers

Ebstein
no Ebstein



Late 90s 
The last frontier of TC ablation

Atrial fibrillation



Trigger 
(extrasystoles)

Substrate 
(Critical mass)

AF
Autonomic 
Nervous 
System



Substrate modification: linear lesions

Cox JL Ann Surg 1996



F. Gaita ‘

Beginning of the era of TC AF ablation

Haissaguerre ‘96-98

Pappone ‘99Haissaguerre ‘98

96-98



�The Right Tools” for left atrial ablation
4 mm irrigated/cooled catheter produces larger and safer lesions,

decreasing the risk of cerebral vascular accidents

RF 
ablation 
catheter

4 mm 4 mm

RF ablation 
cooled 

catheter



45 pts with 
idiopathic PAF

62% success rate w/oAAD
Follow-up: 
8±6 months

The right idea: PV ablation
Interest moves from substrate to triggers

NEJM 1998;339:659-666



Electroanatomic mapping systems

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



Can pulmonary vein isolation

effectively treat also patients
with persistent AF and

structural heart disease?

The question in 2000



Gaita F.  Scaglione M.  Calo L.  Riccardi R.    JACC 2001



Paroxysmal AF Persistent AF

RIGHT ATRIUM

LEFT ATRIUM



105 pts, Permanent  AF and Valvular Heart Disease
2005;111:136-42



105 pts, Permanent  AF and Valvular Heart Disease

7 scheme PVI isolation0% 65% 81%
Complete Lesions

3D left atrial mapping 3 months after procedure
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With drugs
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Without drugs

2005;111:136-42

For Long Standing Atrial Fibrillation
PV isolation alone is not sufficient: 

we have to add linear lesions



LONG-TERM EFFICACY
5 years
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204 pts 71 pts 1404 pts 285 pts 100 pts161 pts

Total population: 
2.225 patients

Paroxysmal AF transcatheter ablation
Long term results (5 years) from studies involving more than 50 pts

45%

Mean

2225 pts

74%
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Persistent AF transcatheter ablation
Long term results (3 years) from studies involving more than 50 pts

based on documented AF episodes lasting more than 30 secs
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p= 0,002

Persistent AF

Paroxysmal AF

Follow up (months)
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62 %
45 %

Results at 10 years follow-up
Paroxysmal / Persistent AF ablation

Gaita et al, Europace 2017



• CABANA randomized 2204 symptomatic patients with 
paroxysmal or persistent atrial fibrillation (AF) 1:1 to 
percutaneous left atrial catheter ablation versus medical 
therapy 
- Patients were > 65 years or < 65 years with  > 1 risk factor for stroke

• Primary endpoint - Composite of death, disabling 
stroke, serious bleeding, or cardiac arrest

Packer D et al HRS LBT 2018

Recurrence of Atrial Arrhythmias in the Catheter 
Ablation Versus Antiarrhythmic Drug Therapy for 

Atrial Fibrillation (CABANA) Trial 



Atrial Fibrillation/Flutter



Percent AF Burden Holter Analysis
by Baseline Pattern of AF

Persistent - LSP

*Cabana study recording system only

P<0.001 P<0.001Drug

Ablation

Paroxysmal



CABANA :  MORTALITY 

15% reduction of all cause mortality 
with ablation was observed (ITT).
(HR 0.85; 95% CI 0.60-1.21; p=0.377) non stat significant

Analyses by treatment received showed 
significant benefits of ablation for both 
the primary endpoint and for mortality

Packer D et al HRS LBT 2018



So what is the 
state of the art of  Ablation

in 2018 ?



25.000
93% RF
6% cryo
1% other

250.000
92% RF
6% cryo
2% other

213.000
91% RF
7% cryo
2% other

800.000
92% RF
6% cryo
2% other

Ablation per year today



Where are we going
in the future?



High resolution non invasive mapping

Knecht, Haissaguerre, Cardiac Rhythm News, Dec 2014



External ablation for AF?

Adapted from World J Gastroenterol. Jul 28, 2014; 20(28): 9570-9577

Focused ultrasound therapy?



Thank you for your attention



Waiting for the future…

What can we do today to 
improve our results?





Radiation exposure: additional cancer risk for patients

Modified from Picano BMJ 2004
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Radiation exposure: additional cancer risk for patients

Modified from Picano BMJ 2004

Cancer risk
for radiation exposure

in AF ablation:
-60 fluoroscopy:      1/650 pt

-30’                          1/1000
-1� 1 /100000

1 in 650
Fluoroscopy time 60�

50 500 1000
Equivalent N� of chest X-Rays

Li
fe

tim
e 

ad
di

tio
na

l r
isk

 o
f c

an
ce

r/
ex

am
in

at
io

n

1 in 10000

1 in 500

Lung Scintigraphy 

Technetium sestamibi scanAbdominal CT

Chest CT 
Barium Enema

Bone Scintigraphy 

Thallium scan
Interventional fluoroscopic procedures
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AF guidelines ESC2016


