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Abstract

Objective: To explore the application value of placental shear wave elastography, ultrasound mi-
crovascular imaging technology and uterine artery Doppler ultrasound blood flow imaging in
pregnant women with preeclampsia in the third trimester. Method: A retrospective selection was
made of 180 pregnant women in the third trimester who underwent prenatal examinations and
delivered in our hospital from January 2023 to January 2025 (80 cases in the preeclampsia group
and 100 cases in the normal group). Shear wave elastography (SWE) was used to measure the
placental elasticity values of the anterior wall in the two groups of pregnant women. The hemo-
dynamic parameters of uterine arteries (RI, S/D, PI) were detected by spectral Doppler, and mi-
crovascular imaging (VFI) was simultaneously performed to evaluate placental perfusion. The
umbilical artery blood flow (S/D), pulsatility index (PI), resistance index (RI), and placental vas-
cularization index (VI) of the two groups of pregnant women were recorded. According to the
differences in pregnancy outcomes, pregnant women with preeclampsia (PE) were divided into
the poor outcome group (n = 25) and the good outcome group (n = 55), Logistic regression anal-
ysis was conducted to explore the relationship between each parameter and adverse fetal out-
comes. The ROC curve was plotted. The predictive value of each index for adverse pregnancy
outcomes is analyzed in pregnant women of the PE group. Results: The placental elasticity, um-
bilical artery blood flow, placental vascularization index (VI), and various blood flow parameters
of the uterine artery in the PE group of pregnant women were all higher than those in the normal
group (P < 0.05). In the PE group, the placental elasticity, umbilical artery blood flow S/D, Pl and
Rl, and uterine artery S/D, PI and RI in the poor group were all higher than those in the control
group, and VI was lower than that in the control group. The differences were statistically signif-
icant (P < 0.05). In the PE group, the placental elasticity, umbilical artery blood flow S/D, PI, R],
as well as uterine artery S/D, PI, and RI were significantly higher than those in the control group,
while the VI was lower than that in the control group, and the differences were statistically sig-
nificant (P < 0.05). Logistic regression analysis indicated that the average elasticity of the pla-
centa, umbilical blood flow PI, uterine artery S/D, R, and placental VI values were all the main
factors leading to adverse outcomes in late pregnancy for preeclamptic pregnant women. The
results of ROC curve analysis showed that the areas under the curve (AUC) for predicting adverse
pregnancy outcomes by the average elasticity of the placenta, umbilical artery blood flow P],
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placental vascularization index VI, uterine artery S/D, and RI were 0.780, 0.670,0.771, 0.621 and
0.760 respectively (P < 0.05). Conclusion: In patients with preeclampsia in the third trimester of
pregnancy, monitoring blood flow-related parameters through placental elasticity combined
with ultrasound microvascular imaging technology, and combining the changes in various blood
flow parameters of the uterine artery to predict pregnancy outcomes has important clinical ref-
erence value.
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Table 1. Comparison of general information between the two groups

1 FME—RREERIELR

2 R % JH
1E°# 41.(100) 31.02+4.11 33.23+2.85
T AT HAZH.(80) 30.24 £ 4.93 32.44 +3.87

t1H 1.62 1.69

P18 0.25 0.16

3.2. BEZRFRBRKIMA S B ELE

FIR AT A2 E s kIR S/ID. Rl PHES & T IEH 4, REIMEIEE VKT IEW A, 4%
FH Y (P <0.05). WFE 2.
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Table 2. Comparison of umbilical artery blood flow parameters in two groups of pregnant women
% 2. BEZPAFEKILRSHELER

ZH 5 S/ID PI RI VI
1E 7 #H(100) 2.52+0.31 0.91+0.14 0.70 + 0.06 22.11+2.27
-9 HiT $94H1.(80) 2.75+0.45 1.08 £0.14 0.78 £0.11 14.63 +2.25
t 2.90 2.04 1.96 7.92
P{H 0.00 0.00 0.00 0.00
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PR R G e L B L, ZE RS E X(P > 0.05). WL 3.

Table 3. The central and marginal elasticity values of the placenta in the two groups and the comparison results
3. AR IO RIBGEMEEREERESR

a5 Gl L p

Hh e %%
1EH 41(100) 10.16 +0.713 10.29 + 0.66 —2.042 0.067
TR A I9I4.(80) 12.20 +1.23 12.31+1.23 -1.968 0.055
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Table 4. Comparison of uterine artery blood flow parameters between the two groups of pregnant women
4. MR PTFEKILRSHELR

151 FHEBhfk SID B3k PI B3k RI
1E# 4H(100) 242 +0.22 1.05+0.14 0.72+0.13
I HITHAZL(80) 2.61+0.37 1.25+0.15 0.88 +0.18
t{A 8.15 -9.15 41.732
Py 0.00 0.00 0.00
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MR R AEA RIEIRES R, K PE 4122103 — 2500 N TilE REF4L 55 BIANTIUR A R 41 25 6. Hil)s
ARAZFER ARSI E, BT E3KILA S/D. Pl RI B& T 15 REF4H, fadifE (s
VR TG RIFH, ZRAEGTHEE X (P <0.05), WS,

Table 5. Ultrasound indicators of pregnant women in the poor prognosis group and the good prognosis group

5. MET RESHE RFEZHEHEER

B BRI B e g RS TEEIB TEBK Bl S
L7 S/D Pl RI ARBE ST 2E S/D Pl RI VI

TG RL4F(55) 2.59 +0.27 0.98 +0.13 0.71+0.13  10.23+0.68 2.56+0.23 1.24+0.17 0.79+0.14 15.60 +2.21
TG AR (25) 3.11+0.46 1.30 +0.16 0.92 +0.05 12.26+1.54 272+0.38 1.28+0.20 1.06 +0.22 13.13+2.36
t1H 3.31 2.19 5.21 7.93 6.47 7.42 4.13 8.52
P1A 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.00
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Table 6. Logistic regression analysis results of each parameter and adverse fetal outcomes
F 6. E2H5ILT RLERBM Logistics [EYArHr4E R

B3 BfH S.EAfY Wald y* {8 p1H OR & 95%CI
J5 I3 S/D 2.635 0.045 3.325 >0.05 1.642 1.964~4.462
JBF I3 P 0.465 0.658 1.359 <0.05 1.756 0.989~3.218
JBF I3 RI 0.106 0.003 1.695 >0.05 1.662 0.913~1.563
GRS Ll 5.678 0.659 9.648 <0.05 4.699 2.669~4.879
B3k S/D 0.735 0.201 13.945 <0.05 2.132 1.403~3.052
FEHK PI 0.815 0.065 2.721 >0.05 1.963 1.165~3.215
T EHKRI 0.736 0.246 10.356 <0.05 2.236 1.351~3.456
fiG A & e Fa 4 VI -0.364 0.036 18.697 <0.05 0.974 0.806~0.925

Table 7. Comparison of the prediction results of adverse pregnancy outcomes for pregnant women in the PE group by each index

7. Figtrxt PE HZ AT RIFRGE BRI FUNEERELER

E =2 AUC 95%E{Z[XH  Younden 5% TR E KR E P1E
Jiff L3R S/D 0.739 0.59~40.884 0.43 0.57 0.86 0.00
JF I3 PI 0.670 0.513~0.827 0.24 0.48 0.34 0.04
AT (E 0.780 0.860~1.000 0.73 0.91 0.83 0.00
B3k SID 0.621 0.851~0.990 0.55 0.89 0.66 0.00
FESIKRI 0.760 0.655~0.905 0.41 0.96 0.45 0.01
R IR VI 0.771 0.691~0.856 0.52 0.86 0.66 0.00
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Figure 1. ROC curve analysis of the predictive value of each index for adverse pregnancy
outcomes in the PE group of pregnant women
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