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Research on the quantitative evaluation of maturity of fetal lung
development based on the depth model of ultrasound
image transfer learning

YAO Ling, CHENG Wen, WANG Cui, GUAN Rui
Department of Ultrasound , Shanghai Changhai Hospital , Shanghai 200433, China

ABSTRACT Objective To explore the feasibility of the ultrasound image transfer learning depth model based on the
four—chamber heart view to quantitatively evaluate the maturity of fetal lung development. Methods Totally 316 cases of
singleton pregnant women who underwent routine pregnancy checkups in our hospital were selected , and the four—chamber heart
image data of the fetal heart from the gestational age of 24 weeks to before birth were collected by ultrasound imaging system.
This study assumed that the maturity of fetal lung development was usually proportional to gestational age, a deep learning
model was established by a two—stage transfer learning method.In the first stage, the model learned the recognition of the fetal
lung region in the ultrasound image, in the second stage, the pre—trained depth model was trained to accurately estimate the
gestational age from the fetal lung region in the ultrasound image.Results The former 166 pregnant women were used for the
model training of the first stage of transfer learning, and the latter 150 pregnant women were used for independent testing. The
inaccuracy of the established depth model on the gestational age estimation test results compared with the true gestational age
was (1.43+0.21) weeks , and its correlation coefficient with the true gestational age value was 0.773 (95%CI 0.6893~0.8314,
P<0.05). After transfer learning, the inaccuracy of the deep model was significantly better than that of the traditional method in
gestational age >30~36 weeks and >36 weeks (both P<0.05).Conclusion This study preliminarily verified that the fetal lung
texture information in ultrasound images can reflect the maturity of lung development.Fetal lung maturity can be considered to be
represented by the output of the depth model ,which is represented by the estimated gestational age.
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