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Background: Microvolt level T-wave alternans (TWA) detected at moderately increased heart rate is an established predictor of sudden cardiac death. Although it has been suggested that transient bursts of TWA may precipitate sudden cardiac death, previous studies have assumed that TWA in humans remains constant over time.
Methods: To determine the short-term variability and heart rate dependence of TWA, microvolt level TWA was measured during atrial pacing at multiple cycle lengths in 10 patients referred for electrophysiologic testing, using sensitive digital signal processing techniques.
Results: Five subjects had inducible sustained ventricular tachycardia (VT) and 5 did not (controls). There was a patient-specific threshold heart rate over which alternans appeared which was significantly lower in VT patients than in controls (98 ± 12 vs. 120 ± 25 bpm). In each of the 5 VT patients, although TWA amplitude remained persistently elevated (at 10-​20 µV), superimposed bursts of TWA 50​-70% greater than baseline alternans amplitude occurred every 2-​3 minutes. These bursts of TWA were seen despite maintaining stable heart rate. Bursts of TWA were also observed in controls, but occurred less frequently and only at rapid heart rates.
Conclusions: In patients with VT, bursts of TWA that are independent of heart rate fluctuations occur spontaneously every 2-​3 minutes. Consequently, TWA should be measured over several minutes to account for short-term fluctuations in alternans magnitude. Further studies are justified to determine if transient bursts of TWA precipitate sudden cardiac death.
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