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Using the simultaneous electrode / optical mapping system, we confirmed the
high correlation between the electrode measurement by ExTRa Mapping system developed by Ashihara et
al. This revealed the usefulness of the ExTRa Mapping in phase variance analysis. Numerical analysis

and experiments using rabbit heart preparations showed the possibility of guiding the Spiral Wave
(SW) center to the interventricular groove of the heart by cooling the linear region between the SW
center and the boundary of the heart. Numerical analysis showed that there is a phase discontinuity
that produces phase variance at the center of a meandering SW. This provided theoretical basis
showing importance of phase variance analysis in controlling arrhythmia. Furthermore, both
initiation and propagation of excitation from the sinus node were reproduced by numerical analysis
using a three-dimensional atrial model. Features similar to those of early paroxysmal atrial

fibrillation was reproduced.
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