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The value of DWI radiomics model in predicting pelvic bone metastasis of prostate cancer based on deep
learning segmentation model LIU Xiang, CUI Ying-pu, HAN Chao, et al.Department of Radiology,
Peking University First Hospital,Beijing 100034, China

[ Abstract] Objective: To investigate the diagnostic efficiency of the radiomic model for bone me-
tastases in patients with prostate cancer based on deep learning segmentation of pelvic bone structure
on DWI images.Methods: Pelvic diffusion-weighted images from multi-parameters MRI data of 614 pa-
tients with clinically suspected prostate cancer from January 2017 to January 2020 were retrospectively
collectedand were used to train 3D U-Net for pelvic bone structure segmentation.For each case, eight
pelvic bone structures (including lumbar vertebral column, sacrococcyx, ilium, acetabulum, pubis,is-
chium,femoral head and femoral neck and pubis) were drawn and annotated by two radiologists and
this manual annotation result was taken as the gold standard. The Dice similarity coefficient (DSC),
Jaccard similarity coefficient (JSC) and Hausdorff surface distance (HSD) were used to evaluate the
efficacy of 3D U-Net model in automatic segmentation of the eight pelvic bone structures in different
data sets (training set,validation set and test set).Then,another cohort of 275 patients with pathologi-

cally confirmed prostate cancer (PC) from February 2020 to December 2020 were collected for exter-
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nal validation of the 3D U-Net model for pelvic bone structure segmentation and establishment of a ra-
diomics model for predicting bone metastases.Receiver operating characteristic (ROC) curve was used
to evaluate the efficacy of the radiomics model.Results:In the test set,the values of DSC,JSC and HSD
of the 3D U-Net model were 0.874:0.03,0.7740.04 and 21.75412.08,respectively;and in the external
validation data set,the corresponding values were 0.8240.06,0.7140.08 and 16.27 +4.35, respective-
ly.Based on the DWI images with automatic segmentation by 3D U-Net model of 275 PCs patients,a
total of 20 radiomics features were extracted and selected out for establishinga radiomics model. The
AUC of the established radiomics model in the test set was 0.965 (95% CI1:0.899~0.993),with sensi-
tivity of 97.14% (95% CI:85.1%~99.9%),and specificity of 89.36% (95% CI:76.9% ~96.5% ).Con-
clusion: The segmentation model of pelvic bone structure on DWI images trained by deep learning
method has good efficacy;based on the segmentation model,a radiomics feature model can be estab-
lished which can effectively detect the pelvic bone metastases,thus to provide a new method for auto-
matic evaluation of pelvic bone metastases in prostate cancer patients.

[Key words] Prostate cancer; Bone metastasis; Radiomics; Deep learning; Diffusion-weighted

imaging
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