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The value of Doppler ultrasound combined with fetal heart rate
monitoring and maternal high-risk factors in evaluating the
pregnancy outcome of pregnant women with late-onset
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Abstract: Objective To analyze the relationship between hemodynamic indicators detected by color

Doppler ultrasound combined with fetal heart rate monitoring, maternal high-risk factors, and pregnancy outcomes in
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pregnant women with late-onset fetal intrauterine growth restriction (LO-FGR). Methods A total of 90 pregnant
women with LO-FGR who were admitted to the Affiliated Huaian NO. 1 People's Hospital of Nanjing Medical
University from July 2021 to March 2025 were selected. Color Doppler ultrasound detection and fetal heart rate
monitoring were performed before the birth of the newborns. According to the pregnancy outcomes of the newborns,
they were divided into the good pregnancy group and the poor pregnancy outcome group. The basic data of the two
groups were compared. To analyze the factors influencing the pregnancy outcome of pregnant women with LO-FGR
and the value of receiver operating characteristic (ROC) curve analysis for the pregnancy outcome of pregnant
women with LO-FGR. Results Among the 90 pregnant women with LO-FGR, 54 experienced adverse pregnancy
outcomes, with an adverse pregnancy outcome rate of 60.00%. The poor pregnancy outcome group had significantly
higher rates of preeclampsia history, higher ductus venosus pulsatility index (PI) levels, and higher rates of early
diastolic notch in the uterine artery compared to the good pregnancy outcome group (P < 0.05), while the proportion
of reactive fetal heart rate patterns was significantly lower (P < 0.05). Multivariate general Logistic regression
analysis revealed that high ductus venosus PI level [OAR =3.202 (95% CI: 1.582, 6.479)], history of preeclampsia
[OAR = 7.740 (95% CI: 1.700, 35.250) ], and presence of early diastolic notch in the uterine artery [OAR=11.279
(95% CI: 2.477, 51.349) ], and non-reactive or suspicious fetal heart rate monitoring patterns [OAR=11.784 (95% CIL:
2.546, 54.536) ] were all risk factors for adverse pregnancy outcomes in LO-FGR women (P < 0.05). The combined
model incorporating ductus venosus PI, fetal heart rate monitoring, history of preeclampsia, and presence of early
diastolic notch in the uterine artery showed relatively high predictive value for adverse pregnancy outcomes in LO-
FGR women, with an area under the curve of 0.877 (95% CI: 0.802, 0.951). The sensitivity and specificity were
81.5% (95% CI: 0.686, 0.907) and 91.7% (95% CI: 0.775, 0.982), respectively. Conclusion Color Doppler
ultrasound detection of hemodynamic indicators combined with fetal heart rate monitoring and maternal high-risk
factors can accurately determine the growth, development and health status of the fetus in the uterus, and promptly
identify potential risk factors.

Keywords: late-onset fetal intrauterine growth restriction; pregnant women; color Doppler ultrasound; fetal

heart rate monitoring; pregnancy outcome
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