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 Fibrillazione atriale:  

 strategie ablative e nuove tecnologie  



Reentry 

Triggered 
activity 

Automatic 
activity 

Initiation: 
PV Foci 
Non PV triggers 
Degeneration of other arrhythmias  
 

Mainteinence: 
Anisotropy 
Focal drivers 
Rotors 
Mother waves and Doughter Wavelets 

 
Miscellanea: 
Adrenergic stress 
Vagal tone 



I primi tentativi 
di ablazione 
consistevano 
nell’eseguire 
lunghe linee 

mediante RF per 
riprodurre le 

linee della 
tecnica 

chirurgica Maze 



Pale Cells: AP with a conspicuous 

phase 4 depolarization and slow 

rate of phase 0 

These cells are mostly present in 

PVs of AF subjects  

Haissaguerre 

NEJM 1998 

Shih-Ann Chen 
JCE 2003 



Chauvin M 
Circ. 2000 

SANDERS et Al. JCE 2004 

MARSHALL LIGAMENT ROLE IN 
ATRIAL FIBRILLATION ONSET 

Hwang  
Circulation 2000 

CORONARY SINUS CONNECTIONS 
AND DRIVER ACTIVITY 



Right atrial trigger of Atrial fibrillation 

Chen, et al.  
JCE 1997 

HAL - Halo catheter placed from the right atrial free wall (1) to interatrial septum (10) Hal 3 corresponds to the CT; CT - 
Crista terminalis; RSPV-0 — ostium of right superior pulmonary vein; RSPV-2, 3, 4 — the second, third, 
and fourth pair of electrodes in the RSP 



Myocardial  
Sleeves onto Left Atrial 
(PVs, CS, Marshall 
Ligament and IAS) and 
Right Atrial structures 
(SVC , IVC, Terminalis 
Crista and CS ostium) 

Ivana Kholová and Josef 
Kautzner, Circulation 2004 



CAFE = ROTORS 

Complex atrial fractionated 
electrograms (CAFE) were mainly 
confined to the interatrial septum, 
pulmonary veins, roof of left atrium, 
left postero-septal mitral annulus and 
coronary sinus ostium. 

CAFE = ROTORS ? 

Nademanee, JACC, 2007 



ICV 

coronary sinus 





• Better Long term outcome after Vagal 
denervation 

• PV isolation is crucial for AF ablation 



HRV changed after ablation suggestive of vagal withdrawal 
heart rate Increases after extensive ablation  

Vagal reflexes during ablation of defined “Hot-Spots” Ganglionated Plexy are strongly present on the posterior 
wall of the left atrium 



CPVA only was not enough: 
-AF is not a PV disease 
-Electrophysiological targets are crucial for good outcomes 
-Complex tailored strategies are needed to modify the natural 
history of the disease 
 

Even if not effective in acute sinus rhythm conversion CPVA is 
still useful for debulking and substrate elimination. 



Sueda  
Ann Thorac Surg 1997 

 Microreeentrant  
circuits 

Haissaguerre 

NEJM 1998 

 PV foci 

 LOM 

Hwang 
Circulation 2000 

 Rotor 

Vagal Ganglia 
Pappone 

Circulation 2004 

 CS 

Oral 
JCE 2003 













No. Pts F/u (mo.) Efficacy 

NATALE1 
ablation 

drugs 

12 

12  

87% 

56% 

FDA study2 
ablation 

drugs 

12 

12  

64% 

26% 

JAIS3 

 

ablation 

drugs 

12 

12 

89% 

23% 

NADEMANEE4 CFE ablation 12 91% 

PAPPONE1 
ablation 

drugs 

60 

60 

87% 

22% 

1 JAMA 2005; 2JAMA 2010; 3Circulation 2008;  4JACC 2004; 5JACC 2003 



Boldt A et al. Heart 2004;90:400-405 

AF is associated with an increase 
of about 100% in collagen I, an 
increase of about 50% in 
collagen III (which was confined 
to MVD+AF), and a smaller non-
significant increase in 
fibronectin in left atrial tissue 
samples .  

collagen type I 

collagen type III 

fibronectin 

sinus rhythm  lone CAF 

Sirius Red Staining 





ABLATION STEPS 

1. CPVA 

2. ENDO CS  

3. LEFT aspect of the 
IAS 

4. LAA 

5. EPI CS 

6. RIGHT aspect of the 
IAS 

7. CS OSTIUM 

8. CFE 





No. Pts F/u (mo.) Efficacy 

ORAL 

PAPPONE1 

CAFE3 

CPVA4 

12 

12  

33% 

74% 

HAISSAGUERRE2 PVI; CAFE; SVC 

and IVC ablation 
12 

60% after single abl 

95% after repeated abl 

NADEMANEE3 PVI CAFE 12 58% 

PAPPONE4 Biatrial 
Ablation 

36  87% 

1 NEJM 2006  
2 JACC 2005 
3 JACC 2004 

4 In Press  



Limitations may come from different arrhythmogenic substrates. 
Despite easy utilization is not possible to address preshaped  
catheters for EP targets 

Despite advances in AF mechanisms comprehension 
preshaped catheters are considered as a new era in AF 

ablation 

ARE THEY REALLY 
? 





Heart Rhythm 2008;5:1635–1642 

(83 % acute success rate) 61% of long term success rate after PVI (Duty Cycled RF) 

Heart Rhythm, No. 8, 
2011 



 
 
 
  

 

 

 
Circular Ablation Catheter Crescent Ablation Catheter 

nMARQ™ - Product Overview 

Shaft size 7.5 Fr 

Loop size 8.4 Fr 



nMARQTM is the only 
Multi-Ablation 

Technology combining 
irrigation and navigation

FOR INTERNAL USE - CONFIDENTIAL

System 

 
 
 
 

nMARQ™ System  
is the only  

Multi-Ablation Technology 
combining  

irrigation & navigation 
 
 
 

 
 
 

 
 



•Two balloon diameters: 23 mm and 28 mm 
•Double balloon safety system 
•Bi-directional deflection (45 degrees maximum) 
•Compatible with 12F Steerable Sheath 
•102 cm working length 





JACC, No 8, 2008 

Acute success: 
74% in PAF and 42% in Permanent AF 

55% of success rate after 6 months 





Endoscopic light ring balloon catheter  

Tecnologia di ablazione che incorpora un endoscopio per la visualizzazione diretta e un catetere 
a palloncino regolabile e progettato per un migliore contatto con l’ostio delle VP 



JACC Vol. 54, No. 15, 2009 

(99%) PVs were isolated successfully using exclusively the 
novel EAS. 
60% of long term success rate after PVI (RF or Laser) 



HD (High Density) electrical signal analysis 
Made with multi micro electrode 7 Fr Cath will provide much more information on the 
Electrical activity of ROTORS and WAVELETS 

Do we really need 
more power? 

We just need accurate mapping of 
electrical activity 



Contatto a volte Insufficiente 
  
• Mappaggio inaccurato 
• Bassa Efficacia di Ablazione 
• Tempi di procedura allungati 
• Recidive 

Contatto Eccessivo 
 
• Mappaggio Inaccurato 
• Rischio di Perforazione 
• Danni a tessuti/organi adiacenti  
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A Completely Seamless Integration within the CARTO® 3 System Environment 

 

 

 

 

 

CARTO® 3 System VISITAG™ Module THERMOCOOL® SMARTTOUCH ™ Catheter 

SMARTTOUCH Approved Region 
Only  

The VISITAG™ Module provides access to data collected during the application of RF energy.  The data does not indicate the effectiveness of RF energy application. 

*Where THERMOCOOL® SMARTTOUCH™  Catheter is approved 



Define the parameters  

 

1. Insert desired RF Parameters 

• Location stability 

• Temperature 

• Impedance drop 

• Total time 

• Force time interval (FTI) 

• Force over time (FOT)  

 

2. Automated RF Tag Display 
determined by parameters 

 

*Where THERMOCOOL® SMARTTOUCH™  Catheter is approved 



68% fewer Steam Pops and 50% Charring 
reduction 

Flexible tip can reduce operator transmitted 
force into tissue 

The Flexible tip improves flow distribution 
throughout the tissue 
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Le nuove tecnologie permettono di: 

• Aumentare la sicurezza in molte fasi della    procedura 

•  Aumentare l’efficacia e il successo 

•  Ridurre i tempi di scopia e procedurali 

   

 Qual’è la migliore? 


