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Study on dynamics transformation and robustness of non-paroxysmal atrial
fibrillation based on phase singularity
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Creating a three-dimensional atrial shape model of a typical patient with
atrial fibrillation, we conducted large-scale electrophysiological computer simulations based on
differential equations with 28.5 million variables, and developed a system for computationally
analyzing the arrhythmia phenomena of atrial fibrillation, a major cause of heart failure or
cerebral infarction. In this system, we have reproduced the dynamics of excitation propagation of
atrial fibrillation induced by abnormal excitations derived from a pulmonary vein, which is close to

the actual pathological condition. The dynamics transformation of atrial fibrillation was analyzed
as a phase singularity problem, and the trajectories of the meandering rotors, the persistent
mechanism of atrial fibrillation, were visualized on a three-dimensional atrial model.
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