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AJSP 2005

Grading of PCa (prostate cancer)

Gleason grading: 1966-1974 5 patterns

Grading system WHO Mostofi 1975-2002 
(I-III)

Gleason grading: 2002-2014

Evolution of PCa reporting



Mod Pathol 2011

WG3: extraprostatic extension, lymphovascular invasion
and locally advanced disease

ISUP 2009



Pathology 2012

• MRI not standardised or in daily practice

Apex

Base 

Already recommended terminology EAU

Courtesy Dr Hübner



Pieroazio BJU 2013, AJSP 2014



Pieroazio BJU 2013, AJSP 2014
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• % of GG 4 
• Cribriform /ICD-P report
• GS for each PB
• MRI → global GS
• RPE GG5<5% minor 
• Molecular testing on slides (PTEN, Ki-67, ERG, ….)



Tumor heterogeneity

~25% of discontinuously involved PB PCa foci with discordant ERG/SPINK1 status, 
consistent with multiclonal disease, not enough considered
Impact on AS eligibility?

PCa heterogenous→ Biopsy enough??

Fontugne Mod Path 2016



Cotter, 2021 The prostate



Multiple independent disease clones

Common set of somatic aberrations

and „private“ abberations in 

each subclone

→ Multimodal therapy?

→ Focal therapy?

→ Field changes!!!

→ Seeding from same place in distant waves

→ Also from one M+ to another

→ Surgical removal to eliminate seeding

Up to 80% heterogenous!!! High genomic diversity!

Marusyk A 2020 Cancer Cell



Nat Review 2021

Average: 19% of mutations in RP

were seen in matched PB

PB adequat to detect all spatially

and molecularly distinct PCa areas?

Diff risk scores in diff foci

Primary PCa→ decisions on

treatment of distant M+!!

Multifocality a barrier for biomarker

development and implementation

Molecular imaging??



Haffner 2021 Nat rev









Cancers Missed by Pathologists

Case with a single 
cancer slide 

MIC pathologist: Benign

GP pathologist: AdC G4+3

Ground Truth ► AdC G3+4, 3 mm

MIC pathologist: Benign

GP pathologist: AdC G3+3, 0.5mm

Ground Truth ► AdC G3+3, 0.5mm

Small focus of G6

IBEX



• Develop reproducible AI algorithms for Grading
• 10616 digitized PB
• Compare EU and US
• Competition and Validation phase
• 1010 teams submitted at least 1 algorithm
• Algorithm blinded and internal validation

• Than 32 Mill predictions made by all algorithms
• 33 rd day of competition all teams κ 0.86

Prostate cANcer graDe Assessment

Nat Med 2021



26

• Cc 



Limitations
15 teams out of 1010
Only 1 biopsy
Acinar Adk
Retrospective
Non clinical setting
Mainly „White countries“
Problem of non malignant PB









3D models
Cellular and microenvironmental heterogeneity
Cell-tissue level organisation
See tumor cell invasion, insights into cellular microenvironment
Tissue architecture



Take home

• We understand the different diseases better
• Different disease OMPCa and PMPCa?
• Still more work to do with better cohorts and international collaborative trials

• Pathology getting preciser and still strong player

• Many grey zones although frequent disease

• 3D models to give detailed insight → future!!

• Genetic testing

• Good testing→ good material (number of T cells, which tissue..)

• Ablation of M+

• AI problems of
• Cost and laboratory infrastructure (digital workflow)

• Technique, storage,…


