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Today, the only robust technique for terminating ventricular fibrillation is
an electrical shock of up to 400 joules. A reliable alternative to this procedure
is desirable, as the strong currents of the shock may result in cardiac lesions
and therefore may increase the risk of further arrhythmias. To understand how
other, more gentle, pacing protocols could lead to a termination of ventricular
fibrillation, it is crucial to clarify the underlying mechanisms.

Fibrillation and other life-threatening
cardiac arrhythmias are associated
with the existence of spiral waves
in the tissue. Their termination by
conventional anti-tachycardia pacing
(ATP) is substantially limited by an-
choring of these waves at natural het-
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a broad range of pacing frequencies. From the phase response of the spiral to
a single pulse only, we construct an iterative map for the response to multiple
pulses. For pacing frequencies lower than the spiral frequency, the map accu-
rately predicts the phase response and the unpinning success rate for further
pulses. For high pacing frequencies, however, the phase response predicted by
the iterative map deviates from the results obtained by direct numerical simu-
lations due to the interactions of consecutive pulses. We identify and discuss
the mechanisms underlying this frequency-dependent deviation.



