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T wave Alternans Produces Substrate for Monomorphic and Polymorphic Arrhythmias

Joseph M Pastore, Case Western Reserve Univ; David S Rosenbaum, Case Western Reserve Univ
T wave alternans (TWA) has been closely associated with both VF and monomorphic VT (MVT), suggesting that TWA may participate in the mechanism of a broad range of ventricular arrhythmias. Previously, using an animal model of TWA, we demonstrated that action potential duration (APD) can alternate with opposite phase between neighboring cells, i.e. discordant alternans, causing spatial dispersions of repolarization which form the substrate for functional block and reentry leading to VF. However, the role of discordant alternans in the mechanism of MVT is unknown. Optical mapping was used to record action potentials and accurately measure spatial gradients of repolarization from 128 ventricular sites simultaneously in the guinea pig model of pacing-induced TWA (n=4). An identical protocol was applied to a guinea pig model of sustained MVT (n=4) caused by reentry around a structural barrier produced by a computer-driven laser. In all hearts, an arrhythmia was initiated by a small (10 ms) decrease in ventricular pacing cycle length only after discordant alternans was elicited. The maximum gradient of repolarization was significantly (p<.05) greater preceding the development of a reentrant arrhythmia (239 ms/mm) compared to baseline (114 ms/mm). VF was initiated In each heart without a structural barrier; whereas, sustained MVT was only initiated in hearts with the structural barrier. However, the gradients preceding VF (2611 ms/mm) were similar (p=.62) to those preceding MVT (226 ms/mm), suggesting that the requirements for functional block were similar for VF and MVT. In contrast to initiation, what distinguished the formation of MVT from VF was a structural barrier around which a stable reentrant circuit could anchor. CONCLUSIONS: Discordant alternans transformed minor gradients of repolarization into critical gradients which formed the substrate for initiation of both VF and MVT. These data support a singular mechanism linking T wave alternans to the initiation of monomorphic and polymorphic arrhythmias. 
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