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Abstract

Since no effective in utero treatment has yet been established for fetal growth restriction (FGR) caused by placental
insufficiency, close observation and timely delivery decisions are of paramount importance to improve the prognosis.
Fetal cardiotocogram (CTG) is used to evaluate the wellbeing of the mature fetus after 36 weeks of gestation, however,
fetal blood flow is measured by ultrasonography in combination with CTG because it is difficult to consistently evaluate
the immaturity of the fetus in earlier weeks of gestation. Particularly in early FGR (less than 32 weeks’ gestation), the
timing of delivery should be determined while always keeping in mind the risk of prematurity due to delivery on the one
hand and the risk of intrauterine fetal death due to waiting on the other hand. In particular, when considering the timing
of delivery, it is necessary to understand the unique circulatory dynamics of the fetus, which has three shunt mechanisms
other than the umbilical cord and placenta, and to accurately evaluate changes in the ductus venosus blood flow
waveform, which is particularly sensitive to deterioration in fetal condition. The venous blood flow waveform is bimodal,
reflecting the cardiac cycle of atrial contraction and ventricular contraction and dilation, with forward flow throughout
the entire gestational period under normal circulatory dynamics. Each component of the waveform is named a-wave in
the valley where it is slowest due to atrial contraction, S-wave in the first peak area due to ventricular contraction, and
D-wave in the second peak area due to ventricular dilation. To improve the prognosis of FGR, two studies have been
reported on the timing of delivery: the GRIT study (the Growth Restriction Intervention Study) and the TRUFFLE study
(the Trial of Umbilical and Fetal Flow in Europe). The TRUFFLE study is the only randomized trial that mentions the
usefulness of the ductal venous blood flow waveforms. In this article, we will discuss the management guidelines for FGR

reported so far and describe our research results in analyzing venous blood flow waveforms from a new point of view.
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