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Rotors as Drivers of Torsades de Pointes and Ventricular Fibrillation

TSUJI, Yukiomi
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Electrophysiological mechanisms of ventricular tachycardia and fibrillation
(VT/VF) were explored, using a ragbit model of electrical storm featuring multiple
defibrillator-firings for repetitive VI/VF by electrical remodeling (QT-prolongation) due to chronic
atrioventricular block. A vortex-like reentrant activity termed a rotor underlies VT and VF, but
they have the rotor frequency and dynamics particular to themselves. VT resulted from a rotor in the
distinctive manner, possibly explaining the ECG pattern of Torsades de Pointes (TdP), and VF was
maintained by high frequency rotors which became stationary at the septum. Late Na-current
enhancement due to neural Na-channel NaV1.8 upregulation was a major contributor to the substrate
favoring rotors to form TdP. Cardiac metabolism-related enzyme X was strikingly upregulated at the
septum, suggesting that septal myocardium remodeling may play a crucial role in the conversion to
VF-driving stationary rotors.
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