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Inhibition of the Turbulence Induced by Phase-2 Early Afterdepolarization

ZHANG Hong, ZHAO Dan, LIU Yuan

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aiming at the myocardial cell membrane oscillation induced by phase-2 early
afterdepolarization (EAD) due to voltage oscillation, two turbulence control methods based on
constant and periodic electrical fields were presented and compared. A 2-dimensional tissue
including 400X 400 cells was developed based on the LR91 model. By increasing the time constant
of K current gating variable and the maximum conductance of Ca*" current by 4 and 2 times
respectively, an EAD region with 20X 20 cells was created in the center of the tissue model. The
cross field method was used to induce spiral wave, which was degraded to turbulence due to
EAD. The defibrillation model was created by introducing an electric field term in the reaction-
diffusion equation. The inhibition efficiency was evaluated by using an introduced global partial
derivative. Computer simulation results showed that the constant and periodic electric fields
required 50 ms and 200 ms to eliminate the turbulence, respectively, but their actual delivery
time has no significant difference. The total thermal energy produced by the periodic field was
2. 3 times that by the constant field, while the heat produced within one period by the periodic

field was half of that by constant field method. Therefore, the constant electric field method is
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characterized by faster turbulence elimination and less thermal energy consumption, while the

periodic method can bring less damage to cardiac muscle because of its intermittent delivery

nature.
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