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Diagnosis of inherited arrhythmias and prediction of life-threatening
arrhythmias in children using newly developed high resolution
electrocardiography
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High frequency electrocardiographic data were obtained from patients with
congenital long QT syndrome (LQTS) and multivariate analyses were applied to the repolarization
process of electrocardiograms (T wave area), and the results were compared with the genotype.
Independent component analysis (ICA) revealed that T waves in all normal control subjects were
composed of 4 independent components (ICs), and that T waves in LQTS (type 1-3) were 5-7 ICs,
including additional abnormal ICs. Principal component analysis (PCA) revealed that the PCA ratios
(second/first eigenvector ratios) in LQTS (type 1-3, 7) were higher than those in normal subjects.
These results may imply dispersion of repolarization process and resultant inducibility of
arrhythmias in LQTS. Furthermore, T waves in LQTS type 3 could be differentiated from those in
normal subjects based only on morphology itself, independent of QT intervals, by geometrics
morphometrics.
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