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IBF-PSMA-3Q PET/CT Based Multimodal Model with 45% SUVmax Threshold in Predicting
Postoperative Pathological Grading of Prostate Cancer

CUI Jianbo?, WANG Guanyun?, ZHANG Jingfeng®, HAN Yun?, ZHAO Dong?, XU Xiaodan?, LIU Yachao?, XU Baixuan'*
Department of Nuclear Medicine, the First Medical Center, Chinese PLA General Hospital, Beijing 100083, China; *Address
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[ Abstract] Purpose Based on the '®F-prostate-specific membrane antigen 3Q PET/CT images with a 45% maximum standardized
uptake value threshold, to explore the value of constructing a multimodal combined model for predicting pathological grade after radical
prostatectomy for prostate cancer. Materials and Methods A retrospective cohort study design was adopted. A total of 243 patients with
prostate cancer pathologically confirmed after radical prostatectomy were consecutively enrolled in the First Medical Center, Chinese PLA
General Hospital from January 2021 to December 2024. Among them, 190 patients before June 30, 2024 were assigned to the training set,
and the remaining 53 patients to the validation set. Predictive models were constructed respectively based on PET radiomic parameters,
PET/CT radiomic parameters, and PET/CT radiomic parameters combined with clinical parameters. Elastic Net and other methods were
used for feature dimensionality reduction. The models were iteratively trained and evaluated 100 times with five machine learning methods,
and Shapley Additive Explanations were performed for the optimal model. Results The extremely randomized trees model constructed
by PET/CT combined with clinical parameters had an area under the curve of 0.868 and 0.860 in the training set and the validation set,
respectively. The sensitivity and specificity of the validation set were 80.0% and 84.2%, respectively. Shapley Additive Explanations
analysis showed that prostate-specific antigen density and GrayLevelNonUniformity were the features with the highest weight for
distinguishing pathological grades after radical prostatectomy for prostate cancer. Conclusions The multimodal and multiparametric
machine learning model of prostate membrane-specific antigen PET/CT constructed in this study has relatively high diagnostic value for
predicting pathological grade after radical prostatectomy for prostate cancer.

[ Key words] Prostatic neoplasms; Positron emission tomography computed tomography; Radiomics; Machine learning; Pathological grade;
Prostatectomy; Forecasting
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