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ABSTRACT

Objective To develop a Trans-UNet deep learning model for automated placental segmentation on
MRI images, enabling automatic placental volume measurement. This aims to provide a quantitative
reference for improving the diagnostic efficacy of placenta accreta spectrum disorders (PAS).
Methods MRI imaging from 230 pregnant women who underwent placental MRI before delivery
at our institution were retrospectively analyzed. A Trans-UNet model was developed to automate
placental segmentation and volume calculation. The accuracy of placental volume measurements
derived from the formula-based method, 3D Slicer software (gold standard), and the automated
segmentation model were compared. Results The Trans-UNet deep learning model achieves an loU
of 0.755 and a Dice coefficient of 0.858. Significant differences and poor agreement were observed
between formula-based measurements and ground truth (ICC = 0.232), as well as between formula-
based and automated measurements (ICC=0.186). In contrast, automated measurements showed no
significant difference and excellent agreement with ground truth (ICC=0.915). Conclusion The Trans-
UNet model enables accurate, efficient automated placental segmentation. Its volume measurements
demonstrate high concordance with manual standards, supporting its potential as a foundational tool
for automated placental volumetry in PAS diagnosis.

Keywords: Deep Learning; Automated Segmentation; Placental Volume; Placenta Accreta Spectrum
Disorders
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