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Clinical value of a combined model based on ultrasound radiomics for
predicting pregnancy outcomes after frozen embryo transfer

WANG Qiongsa, LU Jinfei, CHEN Wenyan,ZHANG Lili
Department of Ultrasound ,Zhoushan Women and Children Hospital , Zhoushan 316100, China

ABSTRACT Objective To explore the clinical value of a combined model based on ultrasound radiomics for
predicting pregnancy outcomes in patients undergoing frozen embryo transfer.Methods A total of 78 women of childbearing age
who underwent frozen embryo transfer in our hospital were selected.All patients underwent transvaginal ultrasound examination
on the day of endometrial transformation to obtain endometrial echo typing, thickness, volume, and related blood flow. Patients
were divided into positive pregnancy group (43 cases) and negative pregnancy groups (35 cases) according to the pregnancy
outcomes after embryo transfer.The differences in clinical data and ultrasound parameters between the two groups were compared.

Multivariate Logistic regression analysis was used to identify influencing factors for predicting pregnancy outcomes in patients
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undergoing frozen embryo transfer, and a clinical model was established. Patients were randomly divided into a training set (58
cases) and a validation set (20 cases) at a ratio of 3: 1. Ultrasound radiomics features were extracted by the PyRadiomics
radiomics analysis software. The minimum redundancy maximum relevance algorithm and the least absolute shrinkage and
selection operator algorithm were used to select and optimize the best features , and the ultrasound radiomics score (Rad—score )
was calculated.A combined model was constructed based on the above influencing factors and Rad—score , and visualized using a
nomogram. Receiver operating characteristic (ROC) curve was drawn to analyze the predictive efficacy of each model for
pregnancy outcomes in patients undergoing frozen embryo transfer. Calibration curve was used to analyze the calibration of the
models, and decision curve was used to analyze the clinical benefits of the models.Results There were statistically significant
differences in age, infertility type, basal follicle—stimulating hormone (FSH) , and embryo type between the positive and negative
pregnancy groups (all P<0.05).Multivariate Logistic regression analysis showed that age , infertility type, basal FSH, and embryo
type were all independent influencing factors for pregnancy outcomes in patients undergoing frozen embryo transfer (all P<0.05).
The clinical model was constructed as follows: Logit (P) =—0.234+0.500xage+0.700Xinfertility type+0.600xbasal FSH+1.200x
embryo type. A total of 479 ultrasound radiomics features were extracted, and after selection and optimization, 9 best features
were obtained to calculate the Rad—score. A combined model was constructed based on age, embryo type and Rad-score. ROC
curve analysis showed that the area under the curve (AUC) for predicting pregnancy outcomes in the training and validation sets
by the clinical model, ultrasound radiomics model, and the combined model were 0.66, 0.70, 0.82 and 0.60, 0.72, 0.81,
respectively. The combined model had the highest AUC, which showed statistically significant differences compared with other
models (all P<0.05).Calibration curve analysis showed that the combined model had good consistency between predicted and
actual pregnancy probabilities in both the training and validation sets.Decision curve analysis showed that the combined model
had a higher clinical net benefit within the threshold range of 0.05 to 0.95.Conclusion The combined model based on clinical
data and ultrasound radiomics features has good clinical value in predicting pregnancy outcomes in patients undergoing frozen
embryo transfer, which can provide a basis for the formulation of personalized embryo transfer plans.
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