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Abstract

Recent research has indicated a better approach to identifying acute myocardium
infarction (AMI) by recognizing the high frequency ECG. However, this approach is
limited by the present low time-spatial resolution of action potential propagation
recording, which keeps clinicians and researchers from understanding the mechanisms
of the generation of high-frequency ST segment. The primary objectives of this study
include: (1) to establish a mathematical model for the investigation of the generation
of high frequency ST segment, and (2) to study the time-spatial inconsistency of
action potential propagation. To explain the mechanisms of the generation of
high-frequency ST segment, a simple two-state ionic model representing the
processes of depolarization and repolarization was incorporated into an anisotropic
cardiac tissue model to simulate the action potential propagation and ECG waveforms.
Results indicated the following: (1) there was more extensive irregular distribution of
time-frequency maps in simulated ST segment of AMI as compared to normal tissue;
(2) the irregular distribution shown in time-frequency maps increased with the
dispersion of depolarization conduction. Our mathematical model can be used to
clarify the ECG patterns of patients suffering from chest pain with AMI or with
non-AMI by using the time-frequency analysis of wavelet transform. The
understanding of ST segment power spectrum will facilitate the software development
to distinguish chest pain induced by AMI from non-AMI.

Keywords: high frequency ECG, AMI, mathematical model
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