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Abstract: Objective To explore the clinical value of four-dimensional color Doppler ultrasound combined
with Down's syndrome screening in the diagnosis of fetal growth restriction (FGR). Methods Sixty pregnant
women diagnosed with the condition of FGR in Dongguan People's Hospital from May 2020 to May 2021 were
selected as FGR group, and another 60 healthy pregnant women undergoing pregnancy check-ups in the hospital
during the same period were selected as the control group. The placental vascular indices [vascularization index (VI),
flow index (FI) and vascularization flow index (VFI)] measured via four-dimensional color Doppler ultrasound and
the serum indicators for the Down's syndrome screening [unconjugated estriol (uE3), alpha-fetoprotein (AFP) and
human chorionic gonadotropin beta subunit (f -hCG)] were compared between the two groups. The correlations
between placental vascular indices and serum indicators for the Down's syndrome screening were analyzed. The
receiver operating characteristic (ROC) curves were plotted to determine the predictive values of VI, FI, VFI, uE3,
AFP and B-hCG for the occurrence of FGR. Results The VI, FI, and VFI were lower in the FGR group than those in
the control group (P < 0.05). The serum level of uE3 was lower, but serum levels of AFP and B-hCG were higher in
the FGR group compared with the control group (P < 0.05). Pearson correlation analysis showed that VI, FI and VFI
were positively correlated with the serum level of uE3 (» = 0.381, 0.512 and 0.509, all P < 0.05), but were negatively
correlated with serum levels of AFP (r = -0.365, -0.458 and -0.331, all P < 0.05) and B-hCG (» =-0.312, -0.415 and
-0.302, all P < 0.05). The ROC curve analysis showed that the area under the ROC curve (AUC), sensitivity, and
specificity of VI for diagnosing FGR were 0.689 (95% CI: 0.590, 0.788), 0.702 (95% CI: 0.611, 0.832), and 0.722
(95% CI: 0.632, 0.852), those of FI for diagnosing FGR were 0.682 (95% CI: 0.581, 0.893), 0.693 (95% CI: 0.595,
0.790), and 0.714 (95% CI: 0.621, 0.839), those of VFI for diagnosing FGR were 0.687 (95% CI: 0.587, 0.786),
0.699 (95% CI: 0.602, 0.796), and 0.720 (95% CI: 0.625, 0.846), those of uE3 for diagnosing FGR were 0.696 (95%
CI: 0.597, 0.795), 0.711 (95% CI: 0.623, 0.835), and 0.731 (95% CI: 0.635, 0.867), those of AFP for diagnosing
FGR were 0.677 (95% CI: 0.581, 0.772), 0.682 (95% CI: 0.587, 0.779), and 0.705 (95% CI: 0.621, 0.825), those of 3-
hCG for diagnosing FGR were 0.644 (95% CI: 0.542, 0.746), 0.679 (95% CI: 0.576, 0.752) and 0.693 (95% CI:
0.592, 0.792), and those of their combination for diagnosing FGR were 0.767 (95% CI: 0.678, 0.855), 0.826 (95%
CI: 0.753, 0.907), and 0.869 (95% CI: 0.796, 0.952). Conclusions The placental vascular indices measured via four-
dimensional color Doppler ultrasound and serum indicators for the Down's syndrome screening are closely related to
the occurrence of FGR, and the combination of them can effectively predict the occurrence of FGR.
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