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[ Abstract] Objective To explore the value of time-dependent diffusion MRI (td-dMRI ) in predicting the risk stratification of
prostate cancer (PCa).Methods Thirty-four prostate cancer nodules from 29 patients with prostate cancer (PCa) between October
2024 and October 2025 were included in this study. Based on pathological results, the patients were divided into a low-risk PCa ( L-
PCa, n=9) group and high-risk PCa (H-PCa, n=25) group. The td-dMRI images were collected using a combination of oscillating
gradient spin echo (OGSE) and pulsed gradient spin echo (PGSE) sequences. Microstructural parameters were obtained through fit-
ting. The parameters included average cell diameter (d), intracellular volume fraction (Vin), cell density and extracellular diffusion
coefficient (Dex). Differences between the groups were compared. Receiver Operating Characteristic (ROC) curves were plotted. The
diagnostic performance of individual and combined parameters in predicting PCa risk was evaluated using the area under the curves
(AUC). Differences in AUC were compared using the DeLong test. Pearson correlation analysis was used to assess the correlation be-
tween each parameter and the International Society of Urological Pathology (ISUP) grade. Results  Cellularity and Vin were signifi-
cantly higher in the H-PCa nodule group than those in the 1.-PCa nodule group ( P<0.001). Mean cell diameter was significantly lower
in the L-PCa nodule group (P<0.001). However, no statistically significant difference in Dex was found between the two groups.
ROC curve analysis revealed that among all parameters derived from td-dMRI, cellularity achieved the highest diagnostic performance.
Its AUC was 0.98 (95%CI:0.96-1.00). The AUC of combination of parameters was 0. 99 (95% CI; 0.97-1. 00) , which was not sig-
nificantly different from that of cellularity alone. Pearson correlation analysis showed that cellularity and the Vin were positively correla-
ted with the ISUP grade (r=0. 839, 0. 835, P<0.001). The d was negatively correlated with ICUP (r=-0.767, P<0.001). Conclu-

sions  Microstructural parameters of td-dMRI can non-invasively and relatively accurate predict the risk stratification of PCa preopera-

tively. Some parameters show significant correlations with the ISUP grade.
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