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Predictive value of first-trimester placental 3D power Doppler angiography parameters
combined with history of assisted reproduction for preeclampsia
JIA Han-bing, ZHANG Ting-ting, WANG Zi, FENG Huan-fang, ZHU Xiao-xuan, ZHANG Jia"
(Department of Functional Medicine, Hebei Reproductive Health Hospital, Shijiazhuang 050000, China)

[Abstract] Objective To investigate the early predictive value of a history of conception via assisted
reproductive technology (ART) , combined with first-trimester placental three-dimensional (3D) power Doppler
parameters, for the development of preeclampsia (PE). Methods This single-center retrospective study consecutively

5 weeks) who underwent examination at Hebei

enrolled 208 singleton pregnant women at early gestation (11—13
Reproductive Health Hospital between June 2023 and September 2024 as the modeling cohort. According to pregnancy
outcomes, participants were categorized into the PE group (7=45) and the normal pregnancy control group (n=163).
An independent cohort of 91 pregnant women meeting the same inclusion criteria and examined between January and
March 2025 was selected as the external validation cohort, comprising 11 patients with PE and 80 women with normal
pregnancies. Data on conception method and placental 3D power Doppler parameters, including placental volume,

vascularization index (VI) , flow index (FI) , and vascularization-flow index (VFID) , were collected. Multivariate

logistic regression analysis was performed to identify predictive factors and to construct a prediction model. Receiver
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operating characteristic (ROC) curve analysis and decision curve analysis (DCA) were applied to evaluate the
performance of the model. Results In the modeling cohort, 208 singleton pregnancies at 11—13"° weeks of gestation
were analyzed, including 45 patients in the PE group and 163 women in the normal pregnancy group.The proportion of
pregnancies conceived through ART was significantly higher in the PE group than in the normal pregnancy group,
while placental volume was significantly smaller. Moreover, VI, FI, and VFI were all significantly lower in the PE
group compared with the normal pregnancy group, with significant differences (all P<Z0.05). Multivariate logistic
regression analysis identified conception through ART as an independent risk factor for PE (OR=2.690, P=0.010),
whereas VI (OR=0.929, P=0.018) and FI (OR=0.927, P=0.002) were identified as independent protective
factors. The prediction model incorporating conception through ART, VI, and FI achieved the area under the
curve (AUC) values of 0.732, 0.753, and 0.781 in the training set, internal test set, and external validation set,
respectively. The model demonstrated good calibration performance (Hosmer-Lemeshow test, P=>0.05) and provided
favorable clinical net benefit across low-to moderate-risk threshold probabilities. Conclusion A history of conception
through ART and placental 3D power Doppler perfusion parameters are closely associated with the occurrence of PE.

A predictive model jointly constructed using these factors exhibits good early risk discrimination ability and shows

potential clinical application value for the early identification of PE.
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Table 1 Comparison of clinical data between the two groups
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Table 2 Comparison of placental three-dimensional power Doppler parameters between the two groups
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Table 3 Assignment of independent variables
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Table 4 Results of multivariate Logistic regression analysis
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Figure 1 Receiver operating characteristic curves of the prediction model in the training and testing sets
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Figure 2 Nomogram for predicting the risk of preeclampsia
DR th 2% DR th 2%
Brier43#%1=0. 152 Brier43#1=0. 151 e
1.0 P ’f*—?@ﬂ 1.0} e ’ff‘fgﬁ
= : I == *20
0.8 = °10 =038 s 30
= = °15 2 T *40
2 0.6 - =06
= =
= 0.4 E 0.4
=S
{? 0.2 {'* 0.2
0.0 i j i i i 0.0p 7~ i i i i i
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
il ® AR

B3 MEREAENEZESMAERNRKREHLE
AL YIZREE B, ML &

Figure 3 Calibration curves of the prediction model in the training and testing sets
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Figure 4 Decision curve analysis of the prediction model
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Figure 6 Calibration curve of the prediction model in the

external validation set
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Figure 8 Comparison of early - pregnancy placental three - dimensional power Doppler images and quantitative analysis

between normal pregnancy and preeclampsia
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