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Predicting location of premature electrical excitation in the heart
using vectorcardiogram synthesized by computer simulation

Shin Inada*', Nitaro Shibata™, Yuko Inoue™ , Tsuyoshi Yamamoto™ , Hiroshi Narazaki*?, Ryo Haraguchi™,
Takashi Ashihara™ , Takanori Ikeda™ , Kengo Kusano™ , Kazuyuki Mitsui*’ , Kazuo Nakazawa"'

*1 Morinomiya University of Medical Sciences, *2 Shinjuku Mitsui Building Clinic,
*3 National Cerebral and Cardiovascular Center, *4 Graduate School of Applied Informatics, University of Hyogo,
*5 Shiga University of Medical Science, *6 Toho University Faculty of Medicine,
*7 Graduate School of Advanced Science and Technology, Tokyo Denki University

Electrical excitation of the heart initiates from the sinoatrial (SA) node. The SA node is a physiological pacemaker
in the normal heart. Premature electrical excitation in the heart abnormally generates from the ventricular muscle
and could be related to arrhythmia. In clinically, to distinguish the location of premature electrical excitation is
important to treat the heart with ablation therapy. In this study, we investigate relationships between the location
of premature electrical excitation in the ventricles and characteristics of vectorcardiogram (VECG) which relates
to electrical excitation propagation pattern in the heart. First, we simulate electrical excitation propagation in the
whole ventricles using supercomputer, compute the 12 lead electrocardiogram (ECG) theoretically and convert the
ECG to the VECG. We simulated various electrical excitation propagation patterns; physiological and abnormal
patterns. Second, the synthesized VECGs in the abnormal beat are compared to that in the normal beat.
Characteristics of VECG in abnormal beats were obviously different compared to that of normal beat and reflected
the location of premature electrical excitation in the heart. The method developed in this study might be useful to
predict the location of the premature electrical excitation theoretically.

Keywords: premature contraction, vectorcardiogam, computer simulation
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A. Excitation propagation
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C. Vector ECG

B. 12 lead ECG
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