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RISK STRATIFICATION FOR SUDDEN DEATH - IS EJECTION FRACTION ALONE SUFFICIENT? 
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     Reduction in sudden death requires accurate identification of patients at risk for ventricular tachycardia (VT) or fibrillation (VF), and effective therapies. The MUSTT, MADIT, and SCD-HeFT trials demonstrate that the implantable cardioverter defibrillator reduces mortality in patients with heart failure due to ischemic or nonischemic cardiomyopathy (LVEF <35%).      The availability of effective therapy underscores the need for better approaches to accurately detect VT/VF risk. Other methods purported to detect the substrate and co-factors required for VT/VF development include: 1) Holter monitoring; 2) stress testing; 3) signal-averaged ECG; 4) heart rate variability; 5) T-wave alternans; 6) baroreflex sensitivity; and 7) programmed stimulation.  VT/VF results from electrophysiological derangements induced during healing from ischemic or nonischemic injury. Judging from electrical maps obtained from patients with VT undergoing surgery, the low-predictive power of current risk stratification methods is failure to completely detect the abnormal electrical fingerprint that increases susceptibility to VT.      To obviate this limitation we developed a pathophysiologically-based approach based on inferred epicardial potentials from 190-body surface ECGs using individualized heart-torso geometry models. Torso geometry is measured using a 3-armed digitizer with the patient supine. Heart location within the torso is determined from echo or MR images. Epicardial potentials are inferred using the boundary element method with zero-order Tikhonov regularization and the Composite Residual Smoothing Operator over the QRS complex. Clinical studies are underway to determine whether analysis of bioelectrical signals enveloping arrhythmogenic tissue improves identification of patients vulnerable to VT/VF.


