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“Lone” Atrial fibrillation

• AF without demonstrable underlying heart disease 1 

and no reversible cause

• “younger” patients 

• 30% to 45% of paroxysmal AF 2

• 20% to 25% of  persistent/permanent AF 2,3

• Lone AF associated with a doubling in mortality 4
1. ACC/AHA/ESC Guidelines 2006
2. ALFA study. Circulation 1999 
3. RACE study. NEJM 2002
4. Framingham. Circulation 1998



AA drugs efficacy

N=403

Paroxysmal
Persistent CTAF study. N Engl J Med 2000



AA drugs efficacy

AFFIRM. Circulation. 2004;109:1509-13



Which patients ?
Which techniques ?

AF presentation
• paroxysmal
• persitent
• permanent

Ablation target(s)
• trigger
• substrate
• ANS

“Electrical” vs. “anatomic” approaches



The Trigger approach for focal AF

Haissaguerre et al. N Engl J Med. 1998;339:659-66



The Trigger approach for focal AF





Pulmonary veins isolation (PVI) 
for paroxysmal AF



Pulmonary veins isolation (PVI) 
for paroxysmal AF



Wasni et al. JAMA. 2005;293:2634-40



Wasni et al. JAMA. 2005;293:2634-40



Substrate modification for 
paroxysmal AF

Pappone et al. J Am Coll Cardiol 2003;42:185–97



Technolgical support for the 
anatomic approach



70% paroxysmal AF
>60% lone AF

Pappone et al. J Am Coll Cardiol 2003;42:185–97



• “parasympathetic changes obtained without PV disconnection 
were enough to prevent clinical AF episodes in few selected 
patients”

• “ extensive PV antrum ablation itself promotes left atrial 
autonomic denervation”

sites where HF stimulation evoked a vagal response



Catheter ablation for paroxysmal AF
Results

• Which technique?
– different patients
– non standardized techniques
– different end-points and follow-up

• Succes rate in experimented centers >80%
– Pappone et al. J Am Coll Cardiol 2003;42:185–97
– Ouyang et al. Circulation 2004;110:2090-6
– Wasni et al. JAMA. 2005;293:2634-40
– Oral et al. Circulation 2006;113:1824-31
– Jais et al. Heart Rhythm meeting 2006
– others...



Pulmonary veins isolation for
persistent/permanent AF

Oral et al. Circulation. 2002;105:1077-81



Substrate modification for
persistent / permanent AF

• Anatomic approach
– Oral et al. N Engl J Med 2006;354:34-41

• Electro-anatomic approach
– Ouyang et al. Circulation 2005;112:3038-48

• PVI ± Left mitral isthmus ± Left atria roof 
line
– Haissaguerre et al. JCE 2005;16:1138-47
– Fassini et al. JCE 2005;16:1150-6



Substrate modification for
persistent / permanent AF

Coronary sinus stimulation Left atrial appendage stimulation



Substrate modification for
persistent / permanent AF

Coronary sinus stimulation Left atrial appendage stimulation



Substrate modification for
persistent / permanent AF

Nademanee et al. K JACC. 2004 2;43:2054-6 



Catheter ablation for persistent & 
permanent AF : Results

• ≈70% Hsu et al. N Engl J Med 2004;351:2373-83

• >90% Ouyang et al. Circulation 2005;112:3038-48

• ≈70% Fassini et al. JCE 2005;16:1150-6

• >85% Haissaguerre et al. JCE 2005;16:1138-47

• ≈70% Willems et al. Eur Heart J. 2006;16

• >70% Oral et al. N Engl J Med 2006;354:34-41



N=8745

Complications % of patients

Peri-procedural death 0.05%
Chronic PV Stenosis 1.62%
Chronic PV Occlusion 0.24%
Tamponade 1.22%
Stroke 0.28%
Transient Ischemic Attack 0.66%
PseudoA & fistulae 0.95%

Others 0.90%

TOTAL 5.9%

Cappato et al. Circulation. 2005;111:1100-5



Catheter ablation for persistent & 
permanent AF : Complications

• Redo procedure : up to 50%
• RF induced Atrial Flutter

• Tamponade : 1 to 6% (++ lines)
• Oesophagial fistula 



Conclusions

• Catheter ablation for lone paroxysmal AF
– high success rates 
– acceptable complication rates

good indication after a class I AA drug failure
• Catheter ablation for persistent/permanent AF

– more difficult - lower success rates
– higher complication rates

more controversial for “lone” AF
for patients who really need Sinus rhythm



Conclusions

• Expected future improvements :
– catheters design, robotic systems, 

energies
– better subject-specific target definition

• Need for prospective randomized studies 
with a mortality end-point



Which patients ?

Lone AF

ACC/AHA/ESC Guidelines 2006



ACC/AHA/ESC Guidelines 2006

Ablation ?

Which patients ?

Lone AF ?



Substrate modification for 
paroxysmal AF

Haïssaguerre et al. Circulation 2004;109:3007-13



Substrate modification for 
paroxysmal AF

Haïssaguerre et al. Circulation 2004;109:3007-13



Hsu et al. N Engl J Med 2004;351:2373-83
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