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Sinus node dysfunction and AF 
: same disease or just an associated phenomenon?
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Resting Heart Rate and Incident AF in the Elderly

PACE 2015; 38:591–597

Conclusion: In the elderly, low heart rates are associated with an increased risk of AF. 

Potentially, underlying alterations in autonomic tone and/or subclinical sinus node dysfunction 

manifested as slow heart rate predispose to AF. 



Low resting heart rates are associated with new-onset AF in patients with 

vascular disease: results of the ONTARGET/TRANSCEND studies

J Intern Med 2015



Bradycardia

Dispersion of repolarization

(vagal tone) – reduced AP duration



Alexander Burashnikov, PhD; Charles Antzelevitch, PhD

Circulation. 2003;107:2355-2360

Reinduction of Atrial Fibrillation Immediately After Termination of the Arrhythmia Is 

Mediated by Late Phase 3 Early Afterdepolarization–Induced Triggered Activity



Sinoatrial node electrical activity modulates PV arrhythmogenesis

Y.-C. Chen 

International Journal of Cardiology 173 (2014) 447–452
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J Cardiovasc Electrophysiol, 13-584-586, 2002



Reverse Remodeling of Sinus Node Function After Catheter Ablation 

of Atrial Fibrillation in Patients With Prolonged Sinus Pauses

Hocini M. Circulation. 2003;108:1172-1175



Funny Current Downregulation and Sinus Node Dysfunction

Associated With Atrial Tachyarrhythmia

Circulation. 2009;119:1576-1585



Mechanisms of SAN dysfunction in a canine model of pacing-induced AF

Joung B. Heart Rhythm 2010;7:88 –95
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Electro-anatomic Characterization of the Atria in SN Disease

Sanders P. Circulation. 2004;109:1514-1522

Sinus node complex 

More often unicentric,

Localized to the low crista terminalis 

at the site of the largest residual voltage 

Bipolar voltage amplitude

Increased in atrial ERP, 

Increased atrial conduction time,

Increased  number and duration of double potentials. 

Conclusions—SND is associated with structural change, 

conduction abnormalities, and increased right atrial 

refractoriness. There was a change in the nature of sinus 

pacemaker activity with loss of the normal multicentric 

pattern of activation, caudal shift of the pacemaker 

complex, and abnormal and circuitous conduction around 

lines of conduction block. 



Abnormal Response of Superior SAN to Sympathetic Stimulation Is a 

Characteristic Finding in Patients with AF and Symptomatic Bradycardia

Joung B. Circ AE  2011;4:799-807

Control AF without SAN dysfunction       AF without SAN dysfunction
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SSS

Atrial Fibrillation Ablation: Reaching the Mainstream
JOHN D. FISHER, PACE 2006; 29:523–537

AFSND

Common
cause

Genetic
Acquired (aging, CHF etc)

Conclusions



1. SND AF,     AF  SND

2. Common pathologic background 

– different manifestation (spectrum)

Conclusions


