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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.



DC shock (Fulguration) 1979-1990
• AV node ablation:  Vedel, Frank, Fontaine 1979

Gallagher , Sheinman 1982



In 9 patients with recurrent
supraventricular tachycardia a 
tripolar electrode catheter was

positioned in the region of the His 
Bundle and the electrode recording

a large unipolar His-bundle 
potential was identified

Delivery of 300 joule resulted in 
complete heart block in 8 of 9 pts



“WPW Fulguration”

Leclercq JF, Cauchemez B, Coumel P, Hopital Lariboisiere, Paris, 1983



DC shock (Fulguration) 1979-1990
• AV node ablation:  Vedel, Frank, Fontaine 1979

Gallagher , Sheinman 1982

• WPW:    Jackman 1983 (Right)  



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



DC shock (Fulguration) 1979-1990
• AV node ablation:  Vedel, Frank, Fontaine 1979

Gallagher , Sheinman 1982

• WPW:    Jackman 1983 (Right),  
Morady 1985 (Right anatomical), 



8 patients with a right posteroseptal accessory pathway 
2-3 transcatheter shocks (200-400 J) delivered at the os of the CS. 
After 4-11 months, 5 of 8 (62%) patients had no residual conduction 
over the AP and no effect on nodal conduction.



DC shock (Fulguration) 1979-1990
• AV node ablation:  Vedel, Frank, Fontaine 1979

Gallagher , Sheinman 1982

• WPW:    Jackman 1983 (Right),  
Morady 1985 (Right anatomical), 
Warin 1988 (Right and Left approach)



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



DC shock (Fulguration) 1979-1990
• AV node ablation:  Vedel, Frank, Fontaine 1979

Gallagher , Sheinman 1982

• WPW:    Jackman 1983 (Right),  
Morady 1985 (Right anatomical), 

Warin 1988 (Right and Left approach) 

• AVNRT (fast pathway) : Haissaguerre 1989,    
Epstein 1989



DC shock ablation technique for AVNRT

Fast pathway ablation

Modified from Netter, Atlas of Human Anatomy



21 patients, 76% efficacy
“Complete heart block persisted in 2 patients (10%)”

9 patients, 67% efficacy
“Two complete ablation of the AV junction (22%)”



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

Technology
“The right tools”



Lavergne T, Guize L, Le Heuzey JY, Carcone P, Geslin J, 
Cousin MT.

Closed-chest atrioventricular junction ablation by high-frequency 
energy transcatheter desiccation.

Lancet 1986; 2(8511): 858-859



1st pt. Catheter ablation using direct current shocks was ineffective.
2 alternating current high frequency impulses were delivered with an 
energy output of 50 W through the distal tip of the bipolar catheter



Asti





RF ablation technique for AVNRT

Slow pathway ablation

Fast pathway ablation



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.



80 consecutive pts with AVNRT

RF delivery at the 
sharp potential 

resulted in 
elimination of 

AVNRT without 
affect 

anterograde AV 
conduction in 78 

pts.

AV block occurred in 1 case 



49 consecutive pts with AVNRT

Among the last 33 patients who 
underwent a slow pathway ablation as 
the initial attempt and a fast pathway 
ablation only when the former failed, 

32 (97%) had successful AVNRT 
abolition with intact AV conduction.

The first 16 patients underwent a fast 
pathway ablation with RF (complete 

AV block in 4 cases)



11 patients with preexcited AVRT 
involving a decrementally conducting

antegrade accessory pathway
underwent complete EP evaluation

and subsequent RF catheter ablation



32 patients
31 (97%) asymptomatic

Patients with depressed LVEF 
showed normalization 



Late 90s 
The last frontier of TC ablation

Atrial fibrillation



Substrate modification: linear lesions

Cox JL Ann Surg 1996



Swartz ‘96 F. Gaita ‘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

TechnologyIdea
(right tools)



The right tools for ablation: 
Intracardiac echo

Integrated imaging 
with MRI-TC

3D electro-anatomical 
mapping

RF ablation catheter Rx Circular 
mapping 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





Can pulmonary vein isolation

effectively treat also patients
with persistent AF and

structural heart disease?

The question in 2000



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



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

7 scheme PVI isolation0% 65% 81%

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

we have to add linear lesions

Without drugs

2005;111:136-42



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

84% success rate w/out AAD (16% redo)



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)

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%


Grafico1

		Gaita, Circ Arr 2008		Gaita, Circ Arr 2008

		Sawhney, Am J Cardiol 2009		Sawhney, Am J Cardiol 2009

		Bhargava, Heart R 2009		Bhargava, Heart R 2009

		Hunter, Heart 2010		Hunter, Heart 2010

		Ouyang, Circ 2010 (4.8 years)		Ouyang, Circ 2010 (4.8 years)

		Weerasooriya, JACC 2011		Weerasooriya, JACC 2011



47

80

48

70

60

80

30

70

47

79

29

63



Sheet1

				Gaita, Circ Arr 2008		Sawhney, Am J Cardiol 2009		Bhargava, Heart R 2009		Hunter, Heart 2010		Ouyang, Circ 2010 (4.8 years)		Weerasooriya, JACC 2011

				47		48		60		30		47		29

				80		70		80		70		79		63







0
10
20
30
40
50
60
70
80
90

100 Total population: 
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%
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Total population: 
1475 patients
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Complications of  radiofrequency AF ablation

Complications Pts 1.6% Pts 1.1% Pts 3.6%

Deaths 0 0 0 0 25 0.15

Stroke 1 0.1 4 0.2 37 0.23

TIA 4 0.4 7 0.4 115 0.71

Severe PV stenosis 3 0.3 2 0.1 48 0.29

Tamponade/Perf 5 0.5 6 0.3 213 1.31

Vascular complic 3 0.3 2 0.1 152 0.93
Verma Circulation 2005 Cappato Circ Arr  2010Gaita 2010

16309 pts
Worldwide survey

1033 pts
Experienced centers

2049 pts
Our experience



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

AF ablation per year today



So what is the 
state of the art of 

Atrial Fibrillation Ablation
in 2016?



Pulmonary vein isolation

Courtesy of Dr. D Sanchez-Quintana

Target for Paroxysmal AF



Ablation of paroxysmal AF, no doubt: 
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



AF Ablation, single center experience
(1999 - 2014) = 3192 pts FU:

1 year
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AF transcatheter ablation
Città della Salute e della Scienza – Prof. Gaita






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
-20’                        1/1000
-1   1 /100000

1 in 650
Fluoroscopy time 60’
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1 in 10000
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Lung Scintigraphy 

Technetium sestamibi scanAbdominal CT

Chest CT 
Barium Enema

Bone Scintigraphy 

Thallium scan

Interventional fluoroscopic procedures

TC ablation

Coronary stenting

1 in 1000

1 in 
100000

TC ablation
Fluoroscopy time 1’



762 patients, 9 European Centers 
(4 Germany, 1 Spain, 1 Netherland, 1 France, 1 UK, 1 Italy)



AF guidelines ESC2016



The future perspectives…





Gaita, JACC 2001 Riccardi, G It Arit Cardiostim 2002





High resolution non invasive mapping

Sebastien Knecht Cardiac Rhythm News Dec
2014



Focused ultrasound therapy for AF?

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



Thank you for your attention
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