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ABSTRACT

Background and Objectives : The purpose of this study was to examine whether the different etiologies of int-
rauterine growth restriction (IUGR) produce different autonomic nervous modulation and instability of the fetal
heart rate (FHR) regulation. Subjects and Methods : We investigated the frequency-domain variability and
instability in the FHR from 150 uneventful pregnancies (control group), 47 pregnancies with idiopathic [IUGR
(ilUGR group) and 48 with IUGR associated with severe pre-eclampsia of the mother (PEIUGR group). The
FHR was analyzed for the power spectrum and very short-term intermittency (C,,), which are used to quantify
the instability in FHR. Results : Compared to the control group, the ilUGR group showed significantly increa-
sed low- and high-frequency powers (LFP and HFP, respectively). In contrast, the PETUGR group showed signifi-
cantly decreased LFP and LFP/HFP ratio, but significantly increased C;, compared to the control and ilUGR
groups. Conclusion : The IUGR of an idiopathic cause produces abnormally increased the autonomic modulation
of the FHR. In contrast, the [IUGR due to pre-eclampsia abnormally decreased the autonomic modulation in the
low-frequency range, but increased the instability of the fetal heart rate regulation. (Korean Circulation J 2005;

35:547-552)
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Fig. 1. A, B, C: sample heart rate time series of a normal fetus (A), a fetus from i[UGR (idiopathic intrauterine growth restriction) group (B), and a
fetus from PEIUGR (intrauterine growth restriction affected by preeclampsia) group (C). Each arrow indicates a representative episode of fetal
heart rates instability. D, E, F: the enlarged plot of the episode which is indicated by each arrow in A, B, C, respectively. See results section.
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Fig. 2. A, B, C: the scaling behaviors <y(t) 7>~ 79" of fetal heart rates shown in A, B, and C of Fig. 1, respectively. Two linear scaling ranges of
very-short-term (7<16 heartbeats) and short-term (16° 7<80 heartbeats) range are indicated. D, E, F: the plots of H,(q) measured at the very-
short-term range in A, B, and C, respectively. The C;, is the negative of the slope of the tangent line against H, (q) at q=1. Note large C;, and
in the fetus from PEIUGR (intrauterine growth restriction affected by preeclampsia) group (F). See results section.
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Table 1. Summary statistics
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Control (n=150)

IIUGR (n=47) PEIUGR (n=48)

Test weeks (weeks) 36.5%£0.2
Intrauterine period (weeks) 40.0+0.1
Birth weight (g) 3268.4+21.8
I-minute Apgar score 6.8+0.0
5-minute Apgar score 8.9%0.0
Heart rate indices

Mean (bpm) 143.4+0.6
Standard deviation (bpm) 6.41t0.2
LFP (msec?) 116.5+17.3
HEP (msec?) 15.5+0.9
LFP/HFP 6.8£0.3
Cie 0.036£0.002

36.9+0.2 36.8+0.3
40.1%0.2 37.4+0311
2523.74+3537°F 2056.8+60.2 71
6.6+0.1% 6010278
8.7+0.1* 8.0+0.27%
143.4+1.0 142.6+1.0
8.0+04"t 61+0.2"
148.9 +19.3* 80.1£10.3 T
214+237T 15.8+1.8*%
6.410.4 49+041"
0.044 +0.003 0.057 £0.004*

ilUGR: idiopathic intrauterine growth restriction, PEIUGR! intrauterine growth restriction affected by preeclampsia, C;,: very shortterm
intermittency (4-15 heartbeats), LFP: low-frequency power (0.04-0.15 hertz), HFP: high-frequency power (0.15-0.4 hertz). *: p<0.05, T:
p<0.005, F: p<0.0005 compared with control group, §: p<0.05, II: p<0.005, I: p<0.0005 compared with iTlUGR group, **: p<0.05, T1: p<

0.005, FF: p<0.0005 compared with control group
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