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Statement of the Problem: Prostate MRI lesion visibility varies among histologically similar cancers. We evaluated how classical pathology metrics like Gleason grade, maximum cancer core length (MCCL), quantitative tissue architecture on H&E, and immune spatial features relate to MRI visibility (PI-RADS 4-5). Methodology: We studied 200 men from the multicentre Re-IMAGINE Risk cohort linking pre-biopsy MRI, MRI-targeted biopsy, and digitised H&E slides. The digitised slides were analysed using deep-learning algorithms to derive cell-level and area-level classifications, before estimating metrics including epithelial-stromal ratio, luminal density and immune features (Irani G score, lymphocyte percentage/density and inflammatory area). Primary outcome: lesion visibility (PI-RADS 4-5 vs <4). We used mixed-effects logistic regression models adjusting for Gleason grade group, MCCL and digital histopathology metrics. Findings: Standard pathology was strongly associated with visibility. Compared with ‘no cancer’, the odds of PI-RADS 4-5 increased with Gleason grade: 3+3 OR 1.7 (95% CI 1.1–2.6), 3+4 OR 2.2 (1.3–3.5), and ≥4+3 OR 7.0 (3.0–16). MCCL also increased these odds (per mm OR 1.12, 95% CI 1.03–1.18). Digital histopathology metrics showed independent associations: higher epithelial-stromal ratio increased the visibility odds (OR 2.7, 95% CI 1.4–5.5), whereas higher luminal density decreased them (OR 0.70, 95% CI 0.50–0.90). Immune features (Irani G score, lymphocyte percentage/density, inflammatory area) were not independently associated with visibility, although Irani G score and lymphocyte percentage increased with higher Gleason grades. Conclusion & Significance: MRI visibility rises stepwise with grade and tumour length and is further explained by digital pathology architecture (higher epithelial-stromal ratio, lower luminal density). Immune spatial features track histological grade but do not appear to drive visibility in this cohort, although trends suggest this could be due to the small sample size. Integrating quantitative architecture with clinicopathology may reduce unexplained variability in PI-RADS scoring and strengthen imaging-derived risk stratification.

	Figure 2: Epithelial-to-stroma ratio and luminal density are the main determinants of a highly scoring MRI lesion. Immune parameters do not seem to be associated with MRI appearances, although these are very preliminary results.  
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Figure 1: Higher Irani G scores (number of cells in the largest inflammation cluster detected on an image) are observed in higher Gleason scores (left). Similarly, the percentage of lymphocytes infiltrating a biopsy is higher in biopsies containing high-grade cancer, although the difference is not statistically significant. 
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