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Introduction

Prostate-specific antigen (PSA) testing remains a crucial screening tool
for early detection. However, a more precise assessment of PCa risk Is
needed to guide therapeutic decisions and avoid unnecessary biopsies.
PSA density (PSAd) has emerged as a promising criterion, In particular
among smaller prostates and/or low serum PSA value. Currently, there
are no recommendations concerning the most appropriate Imaging
modality, or the optimal volume calculation method to determine the
PSAd. In the present study we aimed to evaluate the risk distribution of
patients with csPCa depending on the imaging modality used for prostate
volume estimation.

Methods

Design, Setting, and Participants: Overall, 4841 patients who underwent
MRI-targeted and systematic biopsies were identified from a prospectively
maintained database between January 2016 to April 2023 at fifteen
European referral-centers. A total of 971 patients met inclusion criteria and
were included in the analysis.

Outcome Measurements and Statistical Analysis: Correlation of prostate
volume estimation was assessed by Kendall's correlation coefficient and
graphically represented by scatter and Bland-Altman plots. Distribution of
csPCa was presented using the Schoots risk-adapted table based on
PSAd and PI-RADS score. The model was evaluated using discrimination,
calibration plots and decision curve analysis(DCA).

Results

Overall, median prostate volume estimation using 3D-US was higher
compared to MRI (49cc[IQR 37-68] and 47cc[IQR 35-66], p<0.001). A
significant correlation between Imaging modalities was observed
(1=0.73[Cl 0.7-0.75], p<0.001). Bland-Altman plot emphasizes the
differences In prostate volume estimation, especially for larger prostates.
Using the Schoots risk-adapted table, a high-risk of csPCa was observed
In PI-RADS score 2 combined with high PSAd, and in all PI-RADS score
4-5.

low intermediate - low intermediate - high high
<0.10 0.1-0.15 0.15-0.20 20.20
PI-RADS 2
2% 3D-US 0% (0/3) 10% (1/10) 0% (0/2) 33% (2/6)
(21/971) MRI 0% (0/6) 14% (1/7) 0% (0/3) 40% (2/5)
PI-RADS 3
17% 3D-US 4% (2/49) 7% (4/55) 16% (5/31) 23% (6/26)
(161/971) MRI 0% (0/45) 12% (6/52) 11% (3/28) 22% (8/36)
PI-RADS 4-5
81% 3D-US 28% (49/177) 40% (77/194) 41% (76/153) 72% (192/265)
(789/971) MRI 30% (49/164) 40% (70/174) 45% (72/159) 70% (203/292)

The risk of csPCa was proportional to the PSAd for patients with PI-RADS
score 3. The model achieved good accuracy (AUC of 0.69 and 0.68 using
3D-US and MRI, respectively), adequate calibration and a higher net
benefit when using 3D-US for probability thresholds above 25% on DCA.
Limitations included the absence of comparison with surgical pathology
specimens.
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Conclusions

The present study suggests that prostate volume estimation using semi-
automated segmentation should be preferred over ellipsoidal formula
when estimating PSAd with an improvement of risk-stratification for csPCa
prediction.
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