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Mechanisms of AF

January et al:  AHA/ACC/HRS, 2014

AF

Genetic Variants:
Channelopathy
Cardiomyopathy

Autonomic 
nervous system 

activation

Atrial Structural Abnormalities:
Heterogeneity
Conduction

Action potential 
duration/refractoriness

Automaticity
Abnormal intracellular Ca++ handling

Atrial tachycardia
remodeling

RAAS activation

Extracardiac
factors:

Hypertension
Obesity

Sleep apnea
Hyperthyroidism

Alcohol/drugs

Atrial Structural
Abnormalities:

Fibrosis
Dilation

Ischemia
Infiltration

Hypertrophy

Inflammation 
Oxidative stress
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Autonomic Nervous System 
Of The Human Heart

Kawahima; Anat Embryol. 209:425, 2005
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DC Electroporation

Vincent J.H.M et al. Pulmonary Vein Stenosis After Catheter Ablation. Electroporation Versus Radiofrequency. Circ Arrhythm Electrophysiol. 2014;7:734-738; 

DeSimone et al. Circ Arrhythm Electrophysiol. 2014;7:573-575.

• Application of non-thermal direct current field to the cell membrane 

• Irreversible process, leading to cell death

• With lower energy, it can cause an increase in permeability of the cell 
membrane, allowing drug absorption

• Relative tissue specificity affecting only myocardium



Carbon vs Protons
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WACA Contouring Outcome
WACA-ring metrics (0% RR)

Dimension Mean ±SD (mm)

• RPVs ant.-post. 34.6 ±4.2

• RPVs sup.-inf. 33.8 ± 5.8

• LPVs ant.-post. 28.4 ± 4.3

• LPVs sup.-inf. 29.1 ± 5.7

Lesion Dimension = 6x6 mm
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Complications
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