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Application of quantitative three-dimensional power doppler
sonography for assessment of the fetal renal blood flow

in fetuses with growth restriction
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Abstract: Objective To investigate the value of quantitative three-dimensional energy doppler ultrasound for assessment of the fe-
tal renal blood flow in fetuses with growth restriction (FGR) and normal fetuses.Methods The pregnant women in The First Peo-
ple’s Hospital of Yunnan Province from May 2017 to October 2018 were selected as the research objects.Three-dimensional energy
doppler ultrasound was used to quantitatively analyze the renal vascularization index (VI),flow index (FI),and vascularization-
flow index (VFI) of a single fetus at 20-40 weeks pregnant with FGR and normal fetus.The differences of VI, FI and VFI of the
two groups were recorded and compared.The gestational week was taken as the independent variable ,and linear regression analysis
was carried out to obtain the regression model.Results A total of 41 normal fetuses and 32 FGR fetuses were included.There was
no statistically significant difference in VI, FI and VFI between FGR fetus and normal fetus at 20 weeks, 24 weeks and 28 weeks.
However, there was statistically significant difference between FGR fetus and normal fetus at 32 weeks[ FGR fetus VI(2.88+0.46)
vs. normal fetus VI(3.16+0.53) ][ FGR fetus FI1(44.62+0.97) vs. normal fetus FI1(45.74+0.83) |[FGR fetus VFI1(1.23+0.24) uvs.
normal fetus VFI(1.44+0.08) |,36 weeks[ FGR fetus VI(3.59+0.44) vs. normal fetus VI(3.82+0.22) ][ FGR fetus FI1(44.64+0.72)
vs. normal fetus F1(47.18+0.49) |[ FGR fetus VFI(1.54+0.18) vs. normal fetus VFI(1.81+0.07) |,40 weeks|[ FGR fetus VI(3.63+
0.77) vs. normal fetus VI(5.40+0.15) ][ FGR fetus FI1(44.85+0.59) vs. normal fetus F1(47.97+0.58) ][ FGR fetus VFI(1.36+0.38)
vs. normal fetus VFI1(2.38+0.41) ] (P <0.05).The optimal fitting equations for VI, FI, VFI and gestational age (GA) were Vg =
0.1494 a-2.001 (R*=0.8210),Flick = 0.1587GA+39.07 (R*=0.5205) ,and VFIicx = 0.05677GA-0.6741 (R*=0.9173) , respective-
ly.Conclusion The VI, FI and VFI of fetal kidney measured by three-dimensional energy doppler ultrasound have definite value
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in prenatal detection FGR.
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