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The rise in hospital admission rates for atrial 
fibrillation (AF) among elderly patients world-
wide is striking. Rate control can improve quality 
of life, but does not improve survival or stroke 
prevention. The continuing high mortality asso-
ciated with AF and the failure of antiarrhythmic 
drugs to maintain sinus rhythm have led to a 
rapid increase in the number of catheter ablation 
pro cedures for AF since 1995. Over this relatively 
short period of time, several new catheter-based 
strategies have dramatically increased our know-
ledge of the pathophysiology of this arrhythmia 
and, most importantly, have demonstrated that 
AF is a treatable condition. In this viewpoint we 
discuss the best techniques for AF ablation.

Of the new catheter-based approaches, two 
have emerged as dominant strategies in current 
clinical practice: ostial pulmonary vein (PV) 
isolation and our approach, circumferential PV 
ablation (CPVA).1,2 PV isolation separates the 
dominant source of triggers that initiate AF,1 
while CPVA eliminates both the triggers and the 
substrate that initiate and maintain AF.2 A recent 
randomized comparison found that our strategy 
using CPVA was more effective than segmental 
PV isolation in patients with par oxysmal AF, 
which suggests that the superiority of CPVA 
might depend on the amount of substrate 
modified.3 Although the efficacy and safety of 
the two ablation strategies have been established 
for patients with paroxysmal AF, PV isolation 
alone is not sufficient to treat permanent AF.1 
Furthermore, the extremely encouraging results 
of CPVA, even in patients with permanent 
AF—who represent the majority of AF 
patients—suggest that our approach should be 
preferred in all patients undergoing AF ablation. 
Since demonstrating 5 years ago that CPVA is 
safe and does not require long procedural times, 
some electrophysiologic groups, including 
Sanders et al., the pioneering group from 
Bordeaux, have substantially changed their initial 
ablation strategy from focal or PV isolation to 
more-extensive lesions and modification of the 
atrial substrate.4 The Bordeaux group has shown 
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that deployment of linear lesions is performed 
in at least 50% of patients with paroxysmal AF 
undergoing PV isolation, and the overall success 
rate without antiarrhythmic medication at 
6 months is reported to be 91%. Therefore, it 
has become evident that more-extensive lesions, 
such as those initially performed by our group,2 
remain the key to successful AF ablation;4,5 
they isolate PV ectopy, which could initiate AF, 
reduce the potential of re-entry circuits, which 
can act as mother rotors, and modulate the local 
autonomic nervous system by destroying vagal 
nerve endings endocardially. Conversely, surgical 
compartmentalization of the atria was highly 
effective in restoring and maintaining sinus 
rhythm in patients with permanent AF; however, 
early attempts to replicate the surgical approach 
with ablation catheters by creating long, linear 
lesions in the left atrium were associated with 
high complication rates. Although they are safer, 
linear lesions limited to the right atrium showed 
low efficacy in preventing recurrences in perma-
nent AF and have therefore been abandoned. 
The delivery of long, linear lesions in the left 
atrium and ensuring completeness of ablation 
lines can be effective but technically challenging, 
requiring a mean procedure time of 8 h.6 Our 
approach, which has been performed on more 
than 7,000 patients (59% with permanent AF, 
45% with structural heart disease and 44% with 
enlarged atria) and does not necessarily require 
complete ablation lines, is a feasible and simple 
technique with acceptable risks. In general, 
complications were not serious and only one 
case of nonfatal atrioesophageal fistula occurred. 
Notably, postablation atrial tachycardia develops 
in less than 4% of patients. Most importantly, 
in patients with permanent AF the technique is 
associated with maintenance of sinus rhythm 
similar to that achieved with the surgical maze.

In 2002, we started to perform circum ferential 
lines at least 15 mm from the PV ostia7 when 
possible—rather than at least 5 mm as initially 
proposed—to include much more substrate, as 
smaller ablated areas predict AF recurrence.2 Two 
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additional posterior lines and a mitral isthmus 
line are currently performed for a mean dura-
tion of 55 min to prevent iatrogenic left-atrial 
tachycardia.7 PV isolation with more-extensive 
lesions to cure permanent AF could require 
much longer procedure times than CPVA. In 
addition, many patients undergoing PV isola-
tion will need more than one procedure, with 
or without anti arrhythmic drugs, to achieve 
a 75% reduction in symptomatic episodes. In 
our opinion, CPVA is more effective, and is the 
simplest ablation strategy for treating patients 
with both paroxysmal and permanent AF, as it 
can  simultaneously eliminate most or all of the 
mechanisms that initiate and perpetuate AF. 

We first demonstrated in 2004 that CPVA 
can also attenuate the parasympathetic tone, 
which enhances the long-term benefit of the 
procedure for curing AF with success rates 
approaching 100%.8 It is well known that para-
sympathetic stimulation is involved in the induc-
tion and maintenance of AF, as vagal stimulation 
dramatically shortens the atrial refractory period, 
increasing the probability that multiple re-entrant 
circuits can exist simultaneously in the atrial 
myocardium, which further increases the stability 
of AF. Interestingly, Nakagawa et al. recently 
confirmed our observations by identifying four 
major autonomic ganglionated plexuses outside 
the PV ostia in patients with AF.9 These find-
ings, taken together, create the opportunity for 
new AF ablation strategies that potentially offer 
a specific lesion set, which can be easily obtained 
by our approach. Notably, our seminal observa-
tions of vagal denervation to cure AF demon-
strate that PV foci as initiating factors for AF—as 
first described by the Bordeaux group1—are only 
the tip of the iceberg. Overall, the considerable 
volume of data collected on patients under-
going AF catheter ablation suggests that abla-
tion should not be considered an experimental 
therapy but should be a first-line therapy for AF. 
Furthermore, our extremely encouraging results 
are based on an accurate and intensive electro-
cardiographic monitoring to assess asymptom-
atic AF recurrences (i.e. we used 48 h Holter 
monitoring before ablation, repeated 1 week and 
1, 3, 6 and 12 months after ablation, and more 
than 4 daily transtelephonic electrocardiographic 
recordings for at least 1 year after ablation).7,8 
Maintenance of sinus rhythm without the use of 
antiarrhythmic drugs is more desirable than AF. 
A controlled, although not randomized, study 
from our group has shown clinical improvement 

and a return to baseline community mortality 
rates after CPVA compared with drug therapy. 
These results suggest that AF ablation could be 
considered as first-line therapy, as reported in the 
randomized study by Wazni et al.10

In current clinical practice, AF ablation 
is reserved for highly symptomatic patients 
who have not benefited from multiple anti-
arrhythmic drug therapy. On the basis of our 
extensive experience, we believe that AF abla-
tion is a safe, feasible and realistic option for 
treating AF in a wide population of patients. We 
also believe that the excellent results reported 
by pioneering groups can be replicated by other 
centers, particularly with the use of remote 
magnetic- navigation systems. With these find-
ings, hopefully indications for ablation of AF 
will include the growing AF population, thereby 
obviating the need for antiarrhythmic drug and 
anticoagulation use. In our opinion, to improve 
outcome, ablation might need to be carried out 
when arrhythmia is still paroxysmal, rather than 
later when optimum drug treatment has failed 
to control symptoms adequately.
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