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Electrophysiological simulation and visualization aiming at the
reproduction of atrial fibrillation based on a 3D human atrium model
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Background: Atrial fibrillation (AF) is a high prevalence arrhythmia causing heart failure and/or cerebral
infarction. To improve the treatment, understanding the complicated excitation propagation during AF is
required. However, the biological information obtained from the electrocardiograms is limited. Objectives: To
investigate the excitation propagation during sinus rhythm and AF, computer simulation was performed in a
3D model of human atria. Methods: The 3D atrial model was constructed based on human MRI data, and
simulated atrial excitation propagation was visualized. Results and Discussion: In the human atrial model, the
excitation propagation during AF was virtually reproduced. In the next step, we plan to increase the number of
myocardial units and to perform large-scale AF simulation. In addition, we will try to improve the software
visualizing AF observed in clinical practice. In the near future, more effective visualization technique will be
required for proposing novel strategy for refractory non-paroxysmal AF treatment.

Keywords: atrial fibrillation, computer simulation, excitation propagation, visualization
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