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Naccarelli et al. Am J Cardiol 2009

Increasing prevalence of AF and AFL in the US

Italian survey on atrial fibrillation management

Zoni Berisso et al. Am J Cardiol 2013

Total frequency: 2.04% (north: 2.4%, centre: 2.1%, south: 1.7%)
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The multiple wavelet hypothesis

Moe et al. 1964; Allessie et al. 1985





Pathophysiology of arrhythmias: the 
Coumel’s perspective
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Pathophysiology of AF

•Altered atrial substrate

•Enhanced atrial automatism

•Autonomic tone variations



Clinical relevance of atrial fibrosis in AF

Burnstein & Nattel J Am Coll Cardiol 2008



Prevalence of AF in clinical trials on CHF

Camm, Europace 2004



Atrial cellular EP changes in pts with ventricular 
dysfunction may predispose to AF

Workman et al. Heart Rhythm 2009

•214 consecutive pts 

•All in sinus rhythm

•Undergoing cardiac surgery



Heart failure with preserved EF: a forest of a variety of trees

Shah et al. Eur Heart J 2014

HR of 5.26 for restrective LVD filling 
Tsang et al. JACC 2002





Age-related changes in atrial 
electrophysiology

Kojodjojo et al. J Cardiovasc Electrophysiol 2006



High prevalence of AF in long-term endurance cross-country 
skiers

Grimsmo et al. Eur  J Cardiovasc 
Prev Rehabil 2010



The modifiable circumstance ofAF: towards precision medicine 

Camm et al. J Intern Med 2016





Atrial fibrosis helps select the appropriate patient 
and strategy in CA of AF: DE-MRI guided approach

Akoum et al, JCE 2011

Utah I     <   5% fibrosis
Utah II   < 20% fibrosis
Utah III ≤ 35% fibrosis
Utah IV   > 35% fibrosis



Pathophysiology of AF

•Altered atrial substrate

•Enhanced atrial automatism

•Autonomic tone variations



Enhanced atrial automatism

Haissaguerre et al., NEJM 1998
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Unique electrical properties of the pulmonary veins
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Focal activity 
in the PVs: 
driver and 

driven areas

De Ponti et al, Europace 2004



EP properties of PVs assessed using a 
multielectrode basket catheter

Kumagai  et al., JACC 2004

81 PVs in 48 paroxysmal AF pts



Sites of focal atrial firing

• Pulmonary veins

• Superior vena cava (inferior)

• Ligament of Marshall/LAA

• Coronary sinus

• Atrial septum 

• Crista terminalis



Catheter ablation of atrial fibrillation in 
octogenarians: safety and outcomes

Santangeli et al, JCE 2012



Pathophysiology of AF

•Altered atrial substrate

•Enhanced atrial automatism

•Autonomic tone variations
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Location of ganglionated plexi

Ho SY, “Atlante della FA e FLA” 2009



Intrinsic cardiac autonomic stimulation induces PV 
ectopy and triggers AF in humans

Lim et al., JCE 2011



Update on atrial fibrillation 2014

Ferrari et al. Int J  Cardiol 2016



Structure abnormalities in atrial walls are associated 
with presence and persistency of AF but not with age

Permanent AF
Fibrosis 51%

Paroxyssmal AF
Fibrosis 14%

No AF
Fibrosis 5%

Platonov et al, JACC 2011



Proceedings AFNET/EHRA consensus conference

Kirchhof  et al. Europace 2013



Proceedings AFNET/EHRA consensus conference

Kirchhof  et al. Europace 2013



Considerazioni conclusive
•La fisiopatologia della fibrillazione atriale è 
complessa e ancora non completamente chiarita
•Allo stato attuale valgono forse di più le 
osservazioni cliniche dei dati su modelli sperimentali
•Meccanismi diversi si combinano in modo differente 
in pazienti diversi per dare un’aritmia che porta lo 
stesso nome in quadri clinici differenti
•La diagnosi “apologetica” di fibrillazione atriale 
idiopatica deve sempre più lasciare il posto alla 
comprensione del meccanismo aritmogenetico nel 
singolo paziente
•Questo consentirà sempre più un approccio quanto 
più personalizzato sia in termini di cura che di 
prevenzione dell’aritmia





“…It is axiomatic that an inverse relationship exists
between knowledge of the pathophysiology of an
arrhythmia and the number of proposed therapies to
cure it.”

“….trying to elucidate the mechanism of human AF
appears as frustrating as being the translator at the
Tower of Babel-but the prize is worth the effort.”

When technology exceeds knowledge, is success a 
reasonable expectation? 

Prystowsky EN., J Cardiovasc Electrophysiol 2001


