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Abstract

Breast cancer has become the most prevalent cancer worldwide. Given the high radiosensitivity of breast
tissue to external radiation such as diagnostic mammography (DM), accurate assessment of the external ra-
diation dose to the breast is critically important. However, most internationally used models are based on
the anatomical characteristics of Caucasian women, which do not adequately represent the breast morphol-
ogy of Chinese women, thus affecting the accuracy of dose assessment. Therefore, there is an urgent need
to develop a mesh-based breast model that reflects the anatomical features of Chinese women. In this study,
we constructed a series of high-resolution breast models based on anthropometric data derived from Chinese
women’s underwear sizes. The models incorporate detailed anatomical structures, including adipose tissue
within the glandular region, milk ducts, and terminal duct lobular units (TDLUs). The series includes five cup
sizes—AA, A, B, C, and D—each further subdivided into three glandular content levels: 25%, 50%, and 75%.
Monte Carlo simulations were performed to calculate and visualize the variations in glandular dose conversion
coefficients under anterior-posterior (AP) irradiation scenarios across different photon energies. The study
also explores key factors influencing glandular dose conversion, providing critical insights for improving the
accuracy of breast dose assessments in Chinese women.
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