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Construction and validation of the quality evaluation system for fetal facial
ultrasound screening in early pregnancy

YU Weifeng, XUE Hao, LIU Zhonghua, LIU Peizhong, GUO Xu, WU Xiuming, LV Guorong
Department of Ultrasound , Quanzhou First Hospital Affiliated to Fujian Medical University , Fujian 362000, China

ABSTRACT Objective To construct an automatic recognition and quality evaluation system for fetal facial ultrasound
screening sections in early pregnancy based on the YOLOv4 model, and to verify the recognition performance of the model.
Methods Fetal facial ultrasound screening sections of early pregnancy at 11~14 weeks of gestation in our hospital from January
2021 to December 2022 were collected as research objects, including 1001 images of model construction set and 610 images of
clinical validation set.The model construction set was divided into training set, test set and validation set according to the ratio of
8:1: 1, which was used to train and verify the classification and recognition of the midstagittal plane (MSP) and retronasal
triangle (RNT) of the artificial intelligence (AI) model, and the clinical validation set was used to test the clinical generalization
ability of the Al model.Kappa test and Kendall coefficient of concordance were used to analyze the consistency of the Al model
and expert=level sonographers in identifying MSP and RNT in facial ultrasound screening sections of early pregnancy and
evaluating the image quality level.Results The Al model of automatic recognition and quality evaluation system for fetal facial
ultrasound screening sections in early pregnancy was successfully constructed.The precision, recall and F1 score of the model for

key anatomical structures in the test set were all higher than 80%. The accuracy of MSP and RNT of Al model recognition
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validation set images were 94.9% and 92.9%, respectively, which were highly consistent with the classification of expert-level

sonographers (Kappa=0.888,0.810).The accuracy of MSP and RNT of Al model recognition clinical validation set images were

94.0% and 84.4% , respectively , which were consistent with the classification of expert-level sonographers (Kappa=0.751,0.690).

The overall consistency between the evaluation results of MSP and RNT in clinical validation set images by Al model and expert—

level sonographers were good (Kendall”s W=0.760, 0.789).Conclusion Al model has high accuracy in recognizing fetal facial

ultrasound screening sections in early pregnancy, and can be used as an auxiliary method for the training of primary and basic

physicians and the evaluation of image quality.
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