EE3) FNETEREEASEE #3%, 119-125, 2001

Brugada JEEREIZ BT 5.0 BRZEAL & RrESBEE & ORI
— YV a—¥TIal—a Ik AHEBNER—

HERREE 0, BRATEY, FEEFA?, NBRE?
MR, NIEER >, PR, KLE>

D IR L BRI F IR R 2 R
) RHRPIAF I — NF
D WIBR LB I BAAE B = F
Y BRI > 5 — R
D LA K B R o 258 G S FHIG B 2 I

Relation between Electrocardiographic Changes and Regional Repolarization
Abnormality in Brugada Syndrome

—Theoretical Analysis by Computer Simulation—

Tsunetoyo Namba ¥, Chigusa Fujimoto ¥, Takashi Ashihara?
Takenori Yao ?, Takanori Ikeda?, Ayaka Kawase?®, Kazuo Nakazawa?
and Tohru Ohe ®

Y Department of Medical Technology, Kagawa Prefectural College of Health Sciences
2 First Department of Internal Medicine, Shiga University of Medical Science
¥ Third Department of Internal Medicine, Toho University School of Medicine
Y National Cardiovascular Center Research Institute
5 Department of Cardiovascular Medicine, Okayama University Graduate School of Medicine and
Dentistry

Abstract

Brugada and Brugada reported the right bundle branch block (RBBB)-like QRS
waveform and ST segment elevation in the right precordial leads of the electrocardio-
gram as a new subtype of idiopathic ventricular fibrillation (Brugada syndrome), which
has gained much attention as a cause of the sudden cardiac death. The abnormal repo-
larization in the right ventricular epicardium, which is the increased phase 1 notch
and/or the depressed phase 2-3 dome in the action potential configuration, has been

AL D T761-0123  ENIRAREEAELTKFRE281-1  FIE RS K2 B A R
*Corresponding address : Department of Medical Technology, Kagawa Prefectural College of Health Sciences,
281 -1 Hara, Mure-cho, Kita-gun, Kagawa 761-0123, Japan

— 119 —



proposed as the mechanism of this syndrome. The functional reentrant activation,
which is a cause of cardiac fibrillation, has been reported to be inducible in a sliced
right ventricular epicardium with a cluster of the abnormal repolarization. In this study,
we evaluated the relation between the abnormal repolarization placed in the given
region of the right ventricular epicardium and the electrocardiographic changes in the
right precordial leads by using computer simulation. The simulation was conducted on
the 2-dimensional excitable array corresponding to a thin sliced right ventricular epi-
cardium. The abnormal repolarization processes were placed as a cluster in the center
of the array. The array was constantly stimulated at 1000msec of cycle length. In the
unipolar potential calculated at the point of 5Smm over the center of the array, which
was corresponding to the right precordial leads of the electrocardiogram, the greater
the phase 1 notch was increased, the closer to the RBBB the QRS waveform revealed.
On the other hand, the greater the phase 2-3 dome was depressed, the higher the ST
segment was elevated. Our results suggested that the repolarization abnormalities in
the given region of the right ventricular epicardium would be a possible mechanism of
the Brugada syndrome. Furthermore, our resuits clarified the reiation between the
pattern of the abnormal repolarization process and the characteristic electrocardio-

graphic changes of this syndrome.
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Fig. 1 Presupposed images of excitable array and electrocardiographic potential recording. (a)
Excitable array and the stimulated site (b) Unipolar electrocardiographic potential recording.
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Fig. 2 “Action potential configuration inside of the cluster (upper)” and “calculated electrocardiographic
waveform (lower)”, which were acquired when the array was stimulated at 1000msec of cycle
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