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Mechanisms of induction of ventricular arrhythmia generated from right

ventricular outflow tract using computer simulation
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, Kengo Kusano "2,

Electrical excitation propagation abnormalities at the right ventricular outflow tract (RVOT) are one of the

arrhythmogenic substrates in the structural and non-structural heart diseases. However, how much delay at RVOT
develops ventricular arrhythmias is not quantitatively investigated. In this study, we constructed a
three-dimensional human ventricular model (approximately 20 million myocardial units) to investigate the role of
propagation delay in the RVOT on initiation and maintenance of the ventricular arrhythmias. Degree of
propagation delay and its size in the RVOT could freely be changed by alteration of the conductance between two
units. No spontaneous arrhythmias occurred in the mild to moderate propagation delay of 2.3 cm diameter in the
RVOT, but in the severe delay, propagation of the wave front was broken up into the multiple wavelets in the
RVOT, thus, maintained the ventricular arrhythmias. The ventricular arrhythmias inducibility is larger in the larger
abnormal region size (3.0 cm diameter). In contrast, these findings could not be reproduced in the delayed
propagation set at the right ventricular free wall. Arrhythmic substrate of RVOT depends on the size and degree of
propagation delay, furthermore, these findings are only observed at the RVOT but not right ventricular free wall,
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suggesting that the structural vulnerability for ventricular arrhythmias in RVOT.
Keywords: Computer simulation, Ventricular fibrillation, Arrhythmia, Right ventricular outflow tract
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