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Introduction and objective: To develop the prediction of tumor grading prior to treatment, this
study was aimed to investigate the efficacy of diffusion-weighted imaging (DWI) with the utility of
dynamic contrast enhancement (DCE) for evaluation of fumor aggressiveness in peripheral
zone prostate cancer (PCa).

Specific aims: To validate the role of DCE in the Prostate Imaging Reporting and Data System
version 2 (PI-RADSv2) by using DWI for tumor upgrading in PZ lesions based on biopsy.

Rationale and background: PI-RADSv2 propose main pulse sequence in each zone of the
prostate. The main sequence in Peripheral zone (PZ) lesions have suggested being DWI|. DCE
was determined to advance PI-RADSv2 overall score 3 lesions with DWI score 3 essentially, to
PI-RADSv2 score 4 for DCE positivity. {1)

Methods and materials: Methods This IRB approved HIPAA compliant retrospective study
included 237 patients with 291 lesions, who underwent 3-T multiparametric-MR! (mp-MR1)
within 6 months before Robotic-assisted radical prostatectomy (RALP). The radiclogists
determined the regions of interest (ROIs) on the MR images. In a joint match meeting, the ROls
were compared to corresponding lesions on whole-mount histopathology (WMHP) slides. True
positive peripheral zone lesions were included for evaluation of tumor grading (Low-grade GS=6
vs. high-grade GS=7). DWI| PIRADSv2 score 3, with (overall PIRADSv2 score 4) and without
(overall PIRADSvV2 score 3) the upgrading with positive DCE MRI (Focal and early
enhancement), as well as DWI| PIRADSv2 score 4 (overall PIRADSV2 score 4) were compared
for prediction of PCa lesion aggressiveness. The analysis was conducted in Stata version 15.

Results: Of the total 291 lesions, 69 (24%) were low-grade, and 222 (76%) were high-grade.
Using PIRADSvV2 (PV2) 139/291 (45%) were DWI score 3, and 152/291 (55%) of the lesions
were DWI score 4. 61/139 (44%) of DWI 3 lesions had negative DCE with final PV2 score 3,
and 78/139 (56%) of DWI 3 lesions had positive DCE with final PV2 score 4. High-grade PCa
lesions were observed in 38/61 (62%) of DWI 3 with negative DCE, 63/78 (81%) of DWI! 3 with
positive DCE and, 121/152 (80%) of DWIi 4 PCa lesions. DWI score 4 (PIRADSv2 score 4)
showed significantly higher performance for PCa tumor grading (p=0.01) compared to DWI| 3
with negative DCE (PV2 score 3). The DWI 3 with positive DCE achieved a significantly higher
proportion of high-grade PCa lesions as compared to DWI 3 with negative DCE (p=0.021).

Discussion and conclusion: Recently, studies have reported the usefulness of DCE-MRI on
detection, risk stratifying, and aggressiveness of PCa and suggest to develop DCE to other Pl-
RADS scores. (2-4) Several studies have evaluated the aggressiveness and classification of




lesions base on quantitative and qualitative parameters or curve type analysis of DCE. {3, 5-10)
The current data validate the PI-RADS 3 + 1 by using positive DCE to improve a PI-RADS
category. Our study evaiuates the use of DCE in the prediction of PCa in the PZ in PI-RADSV2
category 3 lesions.

The results of this study suggest the ability of DCE for better discrimination of high-grade PCa
lesions in the peripheral zone in PI-RADSv2 category 3 lesions. Future studies of other
categories and evaluation of the whole prostate gland with other relevant dominant sequences
will be required for clinical implications.
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