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HOW BEST TO IDENTIFY PATIENTS AT RISK FOR SUDDEN CARDIAC DEATH 
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Reduction in sudden death requires identification of patients at risk for ventricular tachycardia (VT) and effective therapies. MUSTT and MADIT Trials demonstrate that the ICD impacts favorably on death in patients post myocardial infarction, underscoring the need for approaches that accurately detect VT risk. Methods purported to detect the electrophysiological substrate and essential co-factors required to initiate VT include: 1) Holter monitoring; 2) ejection fraction; 3) stress testing; 4) signal-averaged ECG; 5) heart rate variability; 6) T-wave alternans; 7) baroreflex sensitivity; and 8) programmed stimulation. Judging from intraoperative maps from patients with VT, the low-predictive power of current methods is failure to completely detect the electrophysiological fingerprint that increases susceptibility to VT. We developed a pathophysiologically-based approach based on inferred epicardial potentials from body surface ECGs using individualized heart-torso models. Torso geometry and the position of electrodes on the body surface are measured to within 1 mm with an Immersion Digitizer. Torso models are constructed from the points measured on the torso using the Fast Radial Basis Function Matlab Toolbox. The location of cardiac structures is determined from their position in ultrasound images and from the position of the probe. Landmarks are used to transform a template heart model that is anatomically realistic. Forward problem solutions are found using the boundary element method modified by using a 7-point Radon numerical integration to approximate gradient integral terms. Epicardial potentials are inferred using the boundary element method coefficients with zero-order Tikhonov regularization and the Composite Residual Smoothing Operator over the QRS complex.

