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HISTORY of A F  ABLATION 
started in the 90s with

IdeaIDEA
Surgical 

ablation of
substrate



Substrate modification: linear lesions

Cox JL Ann Surg 1996



Substrate modification: linear lesions  
with catheter ? 1996  



Inappropriate tools and technologies:
char formation with 1-mm tip catheter 
and absence of temperature control

Courtesy of Prof. Breithard and Prof. Borgreffe 1986



Swartz ‘96Gaita ‘96-98

Beginning of the era of AF TC ablation

Haissaguerre ‘96-98



29 Pts with Chronic AF

Success 79%

Complication 31% (2 cerebral vascular accidents, 
1 pericardial effusion, 
1 pericarditis, 1 ARDS)

Procedure duration 10.50 h
X-ray exposure 118 min

Swartz, NASPE 96 (Abstract)

Right and left ablation for atrial fibrillation



Follow-up (months)
Success
Without drugs
With drugs
Complications

11 ± 4
56%
25%
31%
none

Predictors of success:
ablation in areas with 

shortest FF interval, 

low vagal tone
demonstrated by heart rate 

variability

36 ± 6
39%
11%
28%
none



…very often the realization of an idea may take some time….

Knowledge
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1998

The right tools and  a 
new idea



“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 new idea: PV ablation
Interest moves from substrate to triggers

NEJM 1998;339:659-666



The right tools for ablation: 
Intracardiac echo

Integrated imaging 
with MRI-TC

3D electro-anatomical 
mapping

4 mm 
cooled

RF ablation catheter Rx Circular 
mapping catheter



Electroanatomic mapping systems

27 pts success 16 pts (59 %) 32 pts: success  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



Areas with complex
fractioned electrograms

are smaller in paroxysmal
AF, larger in persistent AF

Paroxysmal AF Persistent AF



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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2005;111:136-42

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

we have to add linear lesions



121 pts with refractory AF (57 PAF, 64 chronic). FU: 1 y

84% success rate w/out AAD (16% redo)
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83 paroxysmal 
AF patients

Mean follow-up 
of 22 months

Single procedure



Integrating diagnostic data with the ability to maneuver 
dedicated catheters and guide wires, the Stereotaxis allows to 

perform interventional procedures either in the EP Lab
(ablations, CRT) and in the Cath Lab (PTCA, stent).

Stereotaxis

Year 2006



Sensei™ system with Artisan™ introductor
(Hansen Medical)



Sensei™ system with Artisan™ introductor
(Hansen Medical)

Year 2006



LONG-TERM EFFICACY
5 years



Gaita 
Circ Arr 2008

(5 years)

Sawhney 
AJC 2009
(5 years)

Bhargava 
Heart R 2009

(4.5 years)

Hunter 
Heart 2010
(3 years)

Single
procedure

Redo  
procedures

Weerasooriya
JACC 2011
(5 years)

Ouyang 
Circ 2010
(4.8 years)

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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1475 patients

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

Single
procedure

Redo  
procedures

79 pts 676 pts 125 pts 256 pts 88 pts 202 pts 75 pts

41%

Mean

1501 pts

73%



p= 0,002

Persistent AF

Paroxysmal AF

Follow up (months)
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62 %

45 %

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

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



CABANA :   AF RECURRENCES

Catheter ablation was associated with a 
significant relative risk reduction in 
AF  recurrence (~50%) and AF burden
compared to drug-therapy across 5 years 
of follow-up



In medicine when something 
works it spreads wordwide
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250,000
83% RF

16% cryo
1% other

213,000
85% RF

14% cryo
1% other

800,000
84% RF

15% cryo
1% other

AF ablation per year today



AF guidelines ESC2016



So what is the 
state of the art of 

Atrial Fibrillation Ablation
in 2019 ?



Pulmonary vein isolation

Courtesy of Dr. Damian Sanchez-Quintana

Target for Paroxysmal AF



Ablation of paroxysmal AF, :
PVI…but which tool?



Target for Persistent AF
Complex fractioned electrogramPVI + Linear Lesions (7 scheme) +

Nademanee et al. JACC 2004; 43:2044Gaita et al. Circulation 2005. 18;111:136



Paris

Marseille

Nice

105 Patients with AF
- Paroxismal 23% 
- Non-paroxysmal 77%

Seitz J, et al. J Am Coll Cardiol 2017; 69:303-321





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?



In medicine when something 
works it spreads wordwide

But this not occurred
with any of these three systems  



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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AF Ablation, single center experience
(1999 - 2016) = 3592 pts FU:

1 year
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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
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Interventional fluoroscopic procedures
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Thank you for your attention
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