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Sudden cardiac death (SCD) remains one of the major challenges of contemporary
cardiology. Major clinical trials have demonstrated that primary prophylaxis of
implantable cardioverter-defibrillators (ICD) is effective in saving lives. It is well known
that SCD is caused by mainly ventricular fibrillation (VF). In this study, we seek to clarify
the mechanism of VF and to establish techniques for predicting SCD. At the first year
(2009), we assessed electrophysiological indices that are related to the generation of VF
with computer simulation using super computer and mapping analysis from animal models.
As a result, the generation of VF is more associated with repolarization abnormality than
depolarization abnormality. At the second year (2010), we reanalyzed data that obtained at
the first year, then, assessed which electrophysiological marker is useful to detect
repolarization abnormality. T-wave alternans (TWA), i.e., alternation of T wave on the
electrocardiogram appears to be the best marker to detect the abnormality. At the last year,
we evaluated clinical utility of TWA and other electrophysiological makers such as late
potentials by signal-averaged electrocardiography and heart rate turbulence in some
settings (myocardial infarction, cardiomyopathy, etc). Our data support that TWA is the
most useful technique to detect patients at risk for SCD.
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