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Nonlinear analyses of heart rate variability obtained from maternal
abdominal-lead fetal ECG

KIKUCHI, Akihiko

3,400,000

C 49 FGR 25 74
C FGR
C FGR C
FGR

(variability) 5bpm
1bpm

The aim of this study was to clarify the difference in dynamics of heart
rate variability between normal and growth-restricted fetuses by nonlinear methods of time series
analysis using fetal electrocardiogram (ECG) through the maternal abdominal wall. Forty-nine fetal
heart rate recordings from healthy normal fetuses and twenty-five recordings from growth-restricted
fetuses were analyzed by ECG and conventional ultrasound Doppler methods. The largest Lyapunov
exponents were positive in both fetuses by the two methods, and specific nonlinearity was also
observed with surrogate data method. The correlation dimension in the control fetuses were
significantly higher than those in the growth-restricted fetuses by both methods. According to
gestational age, the correlation dimension showed an increase in the control fetuses by both
techniques, whereas this significant variation in growth-restricted fetuses could be detected only
by ECG.
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