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Multiparametric magnetic resonance imaging (mpMRI) is at the time of this work the most accurate
diagnostic modality to detect and stage clinically significant prostate cancer (PC) in a pre-therapeutic
setting. ldentification of PC growing beyond the boundaries of the prostate (i.e., extraprostatic
extension (EPE)) influences treatment decisions and follow-up as it is correlated with a higher risk of
local recurrence and metastatic dissemination after radical prostatectomy (RP). The performance of
mpMRI EPE detection is currently suboptimal as most markers of EPE are non-quantitative
morphological appreciations, one exception being the measurement of the maximal capsular contact
length (maxCCL) that is defined as the maximal contact length between a PC focus and the prostate
pseudocapsule (PPC).

The histopathological study of RP represents an optimal environment for the development and
evaluation of EPE biomarkers: the tissular resolution of histology allows for a high precision in the
definition and measurement of biomarkers, and very importantly, the EPE status of each PC focus
studied is known and non-equivocal. This approach, however, is interdisciplinary and requires
pathologists to develop diagnostic tools for radiologists with the only aim to better stage PC on mpMRI.

Being new in the field of PC diagnostic, this methodology required the proposition of histologic
definitions for the boundaries of the PPC, for the qualitative and quantitative interactions between the
PPC and a focus of PC, and for the two EPE biomarkers studied (maxCCL already known by radiologists,
and a new EPE biomarker proposed in this study named maximal radial distance (maxRADD)). Based
on these definitions, the retrieval of histologic material from RP diagnosed at Promed institute of
Pathology (Fribourg, Switzerland) between September 2018 and May 2022 allowed the
documentation of values of maxCCL and maxRADD as well as the EPE status of a total of 290 PC foci in
139 RP. Thresholds were calculated and validated for both biomarkers, allowing the comparison of
their performance to assess a risk of EPE on RP.

Our study identified maxRADD as a histological morphometric parameter with a performance at least
as good as that of maxCCL to stratify patients at high vs low risk of EPE. The environment required for
the accurate histological determination of maxCCL and maxRADD tends to indicate a better affinity of
maxRADD for the spatial resolution and detection potential of mpMRI. Future studies should be
designed to compare the performance of maxCCL and maxRADD in a pretherapeutic setting on mpMRI.
Improved accuracy of EPE prediction using such histologically validated methods would be beneficial
to pretherapeutic mpMRI based staging, and relevant for subsequent disease management.
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