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Abstract

Atrial fibrillation causes thromboembolism, whereas ventricular fibrillation is lethal. Both diseases are characterized
by multiple wavelets meandering in the atria or the ventricles. It is important to study the underlying mechanism of how the
fibrillation ensues and then how it lasts, because we should treat patients who develop fibrillation based on plausible
mechanisms. When a single propagating wave breaks up into multiple waves, fibrillation results. Electrophysiological
restitution properties of action potential duration (APD) and conduction velocity (CV) posit that APD and CV vary depending
on preceding diastolic interval (defined as repolarization interval between 2 successive action potentials). When APD becomes
sufficiently short following short diastolic interval, wavebreak can occur, leading to the generation of fibrillation. The
validation of this theory has been supported by experiments using optical mapping and computer simulations using
mathematical model. In addition, the heart is three-dimensionally heterogeneous in terms of anatomical structure and
electrophysiological property. These heterogeneities tend to increase a propensity to develop wavebreak. Furthermore, diseased
heart consists of a greater degree of heterogeneity than normal heart, so that fibrillation is more likely to occur in diseased
heart. This is consistent with that the incidence of sudden death is higher in diseased heart than normal heart. This article

reviews currently understood pathophysiology regarding fibrillation and mentions future researches.
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