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Introduction: Ventricular tachyarrhythmias (VT) in ICD patients show clustered recurrences. Purpose:  To create a mathematical model of spontaneous ventricular reentry suitable to simulate long term observations. 
Methods: Difference equations were used to represent a model ventricular reentry circuit composed of separate units. Each unit has values for action potential duration (APD) and APD restitution, conduction velocity (CV) and CV restitution. The circuit is contains one unit with unidirectional block and is electrically protected except for “sinus” input to one unit.

Results: The model produces spontaneous initiation and termination of reentry (SITR) in the forms of isolated or repetitive PVCs as well as non-sustained and sustained VT. Reentry results from shortened APD, flattened APD restitution or slow CV. Termination results from oscillations of APD and diastolic intervals related to restitution properties, circuit length or electrical heterogeneity between units. With fixed input parameters, complex SITR may occur before locking into sustained VT or sinus. Oscillations in input variables (eg, changing sinus rate over time), irregularities in APD or CV restitution curves or inclusion of electrically heterogeneous units can create more complex and clustered patterns of SITR.
Conclusion: This mathematical model of reentry simulates accepted mechanisms of reentry initiation and termination. Its computational speed allows simulation of months to years of observation. This enables exploration of electrical mechanisms of VT recurrences. 

