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A study on the value of endometrial volume and uterine blood flow parameters in predicting pregnancy
outcomes in assisted reproduction
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Shijiazhuang 050000, China)

[Abstract] Objective To identify the key determinants of pregnancy outcomes in assisted reproductive
technology (ART) and to develop a clinical pregnancy prediction model based on endometrial receptivity and
hemodynamic indicators. Methods A retrospective analysis was conducted on the clinical data of 300 patients who
underwent ART at Hebei Maternal and Child Health Hospital from January 2024 to May 2025. According to the final
pregnancy results, patients were categorized into the pregnancy group (n=113) and the non-pregnancy group (n=
187). Univariate analysis and multivariate logistic regression analysis were used to identify independent predictors, a
prediction model was established, and its performance was assessed using receiver operating characteristic (ROC)
curve. Results Resting endometrial volume was significantly higher in the pregnancy group [1.75 (0.48) mL] than in
the non-pregnancy group [1.60 (0.85) ml, P=0.007]. The uterine artery resistance index (RI) was lower
[0.78 (0.16) ws. 0.82 (0.11) , P=0.020] , the proportion of type I endometrial blood flow was markedly
greater (85.8% ws. 32.6%, P<C0.001), and the FI value was significantly elevated [ (22.89+5.63) vs. (21.69+
4.30), P=0.040]. Multivariate analysis identified resting endometrial volume (OR=1.686, P=0.024), uterine artery
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RI COR=0.008, P<<0.001), endometrial blood-flow classification on the day of embryo transfer (OR=13.749, P<<
0.001>, and FI (OR=1.063, P=0.041) as independent predictors of pregnancy outcomes followng ART. The ROC
curve showed an area under the ROC curve (AUC) of 0.800 (95%CI: 0.743—0.857; P<C0.001) , indicating good

predictive performance. Conclusion The predictione model established in this study, based on endometrial volume and

blood flow parameters, demonstrates good discriminative performance. It may serve as a reference tool for risk

stratification and adjunctive assessment of endometrial status during ART cycles, helping to identify patients with

relatively poor endometrial receptivity. The clinical applicability of this model requires further validation in multicenter

studies with larger sample sizes.
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Table 1 Comparison of baseline data between the two groups

P 5 P AR O HLH A

FoHE H A AR

45 % (it %) [M(QR),mm] [M(QR),mlL] [M(QR),mmT [M(QR),mlL]
T URA 113 33.1844.23 0.46(0.11) 1.75(0.48) 0.95(0.17) 4.20(1.65)
AT YR 41 187 33.9845.51 0.42(0.16) 1.60(0.85) 0.88(0.21) 3.70(2.10)

1/ Z 14 1.146 1.232 2.696 3.070 2.916

P1H 0.158 0.219 0.007 0.002 0.004

- _— 5 1) 43 B (1550, %)

1% 2%% 3% 4%% 5%
AL HRAL 113 38(33.60) 65(57.50) 8(7.10) 2(1.80) 0(0.00)
KA R4 187 54(28.90) 80(42.80) 6(3.20) 21(11.20) 26(13.90)
A 29.880
P18 <0.001
. W2 43 B (151 %8, ) P BB 25 (1 85, %0)

4151 16115 } ;

0% 19 2% 3% AR B# C#Y
WL iRAL 113 0(0.00) 1(0.90) 28(24.80) 84(74.30) 20(17.70) 93(82.30) 0(0.00)
AT URA 187 25(13.40) 0(0.00) 39(20.90) 123(65.80) 4(2.10) 181(96.80) 2(1.10)

t/Z 18 17.995 24.145

P <0.001 <0.001

- - Wi i A % (48, %6)

0% 14 2% 3% 4% 5%
TR 113 0(0.00) 1(0.90) 18(15.90) 78(69.00) 16(14.20) 0(0.00)
RAERH 187 25(13.40) 3(1.60) 38(30.30) 80(42.80) 33(17.60) 8(4.30)
AL 30.679
P{H <0.001
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Table 2 Variable assignment for logistic regression model
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Table 3 Logistic regression results for pregnancy outcomes

EEEEIN ml = 2% FrifE iR Wald x*fE P1H ORfif 95%CI
R R A A AR TR 0.522 0.231 5.098 0.024 1.686 1.071~2.652
FE H Kk RIE —4.792 1.307 13.442 <0.001 0.008 0.001~0.108
Fo A B P B If U 2.621 0.336 60.679 <0.001 13.749 7.110~26.587
Bt H FIA 0.061 0.030 4.183 0.041 1.063 1.003~1.128

A —0.707 1.158 0.373 0.542 0.493 —
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Table 4 VIF and tolerance results

[ A% i %72 (Tolerance) VIF
i EOIR S P B R 0.979 1.021
FEA F P BB A 9 43 7Y 0.977 1.024
M H FI 0.991 1.009
FE Bk RI 0.992 1.008

1.0

0.8

T RN E=0. 56

m 0.6~ UK E=0. 75
B FE 5 E=0..68
=
® 0.4k

0.2 AUC=0. 800

95%CT=0. 743~ 0. 857
| | | |
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Figure 1 ROC curve for predicting pregnancy outcomes
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