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PI-RADS v. 3
My view




DEFINITION $S-PCa



Definition

Table 6 - Definition of clinically significant disease

Study (year) Clinically significant disease

[25] (2014) UCL1 /| UCL2 [ Gleason 3 + 4 or higher [ Gleason 4 + 3 or higher | CCLyax =6 mm [ CClyax >4 mm
[26] (2014) Epstein criteria [ Epstein criteria or ADC <850 um?[s
[27] (2013) Epstein criteria / UCL1 [/ UCL2 |/ Gleason score >7 [ Gleason score >8
28] (2014) * uci2
[22] (2013) UCL1 [ UCL2
[29] (2013) * UCL2
[30] (2012) PSA >10 ng/ml, PSA density >0.15, clinical stage >T2b, Gleason 4 or 5, total CCL >10 mm
[31]) (2013) Gleason >7 [ Gleason =8
[32] (2011) CCLI >3 mm and/or Gleason >7 | CCLI =5 mm and/or Gleason >7
[33] (2014) Gleason 7 with =5% Gleason 4 + either >30% of cores positive or
Or
Gleason 6-7 with <5% Gleason 4 + either >30% of cores positive or CCL;,,x >8 mm
[34] (2014) Gleason =7
[35] (2014) Epstein criteria

ADC = apparent diffusion coefficient; CCL = cancer core length; CCL,,,« = maximum CCL; Epstein criteria = Gleason score > 6, PSA >10 ng/ml, >3 biopsy cores
positive, or at least one biopsy core with >50% involvement; UCL1 = University College London definition 1: Gleason >4 + 3 and/or CCL,,,,. =6 mm and/or total
CCL >6 mm; UCL2 = UCL definition 2: Gleason >3 + 4 and/or CCL,,,,x >4 mm and/or total CCL >6 mm.

" Definition 4 was used.

* Publications from the same centre.

Futterer, Eur Urol 2015



PI-RADS v2: MRI-Clinically Significant PCa

e Gleason score > 7 (including 3+4 with
prominent but not predominant Gleason 4
component), or

e Volume > 0.5cc, or

* Extraprostatic extension (EPE)

Wolters T, et al. J Urol 2011;185:121-5
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What is prominent and %t-rminant?



PI-RADS v2: MRI-Clinically Significant PCa

* Grade >2 (GS 3+4)
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PI-RADS v2: MRI-Clinically Significant PCa

e Grade >2 (




PI-RADS v2: MRI-Clinically Significant PCa

* Grade >2: GS 3+4 (>25%)

>25%




PI-RADS v2: MRI-Clinically Significant PCa

 Gleason score > 7, or

* Volume > 0.5cc, or

e Extraprostatic extension (EPE)

Wolters T, et al. J Urol 2011;185:121-5



DOES IT MATTER?



PIRADS v2: T2W:TZ + PZ

4 Non-circumscribed, homogenous moderate hypointense, and
<1.5 cm in greatest dimension

5 Same as 4 but 21.5cm in greatest dimension or definite
extraprostatic extension/invasive behavior

Size: 1.5cm, 1.0 cm, 0.5 cm......







PIRADS 4

Focal markedly hypontense on ADC and markedly
hyperintense on high b-value DWI; <1.5¢m on axial

ADC axial [ b 1400
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62y, PSA 12 ng/ml, 4 negative TRUS biopsies
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EXPLANATION?
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MR-GB: Gl 4+3 Px: lager tumor



MRGB and Prostatectomy Gl 4+3
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CLINICAL RISK



PI-RADS v2
Should not take into account clinical scenarios?

High suspicion:

* PSAD >0.15
 Free/Total PSA ratio <25%
* Hereditary (incl. BRCA positive)

e Positive DRE



PI-RADS 3 and PSAD

Table 5 - - Summary of clinical consequences when applying PSAD cutoff levels to predict csPCa in patients with PI-RADS 3

PSAD cutoff (ng/ml/ml) >0.1 >0.11 >0.12 >0.13 >0.14 >0.15
PI-RADS 3  Patients with PI-RADS 3 who avoid biopsy (%) 19 21 26 32 37 42
csPCa missed in patients below the cutoff (95% CI) 0% (0-12) 0% (0-11) 0% (0-9) 4% (1-13) 3% (1-12) 6% (2-15)
csPCa detection above the cutoff 20% (14-29) 21%(15-29) 22%(16-31) 23%(16-31) 24% (17-34) 24% (17-34)
PSAD cutoff (ng/ml/ml) >0.16 >0.17 >0.18 >0.19 >0.2
Patients with PI-RADS 3 who avoid biopsy (%) 42 45 49 53 56
csPCa missed in patients below the cutoff (95% CI) 8% (3-17) 8% (3-17) 9% (5-18) 9% (4-17) 11% (6-20)
csPCa detection above the cutoff 23% (16-33) 23% (16-33) 24% (16-34) 26% (17-37) 24% (15-35)
PSAD cutoff (ng/ml/ml) >0.21 >0.22 >0.23 >0.24 >0.25
Patients with PI-RADS 3 who avoid biopsy (%) 60 64 68 70 71
csPCa missed in patients below the cutoff (95% CI) 11% (6-18) 11% (6-19) 14% (9-22) 15% (9-23) 15% (10-23)
csPCa detection above the cutoff 26% (17-38) 27% (17-40) 22% (13-35) 21% (12-35) 20% (11-34)

csPCa = clinically significant prostate cancer; PSAD = prostate-specific antigen density; PI-RADS = Prostate Imaging Reporting and Data System.

Venderink Eur Urol 2017
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PI-RADS v2
Does not take into account clinical scenarios

Biopsy naive:

* High specificity reading




PI-RADS v2
Does not take into account clinical scenarios

Biopsy naive:

* High specificity reading

Post negative TRUS-Bx

* High sensitivity reading
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What do | recommend?

Very low
Low
Intermediate
High

Very high

PSAD >0.15: MR-biopsy (20%)
MR-guided biopsy (40-80%)
MR-guided biopsy (70-95%)



PI-RADS v3
Also take into account clinical risk!

High SUSpiCiOﬂi 1. Venderink, Eur Urol 2017

« PSAD >0.121
 Free/Total PSA ratio <25%

* Hereditary (incl. BRCA positive)

e Positive DRE



VALUE OF



MDT/PSA surveillance
GP: PI-RADS 1&2
Urology: PI-RADS 1-2 with
™ PSAD & PI-RADS 3-5

PI-RADS 1&2 PI-RADS 1-3 -ve biopsy

PSAD <0.1-0.15 -ve biopsy
PI-RADS

Subjects at T 485 -ve
risk of clinically RIRBGES MRDB1 biopsy MRDB2

significant compliant =/ Lesser sampling »| greater sampling
cancer density density

PI-RADS 3-5
PI-RADS 1&2 +
other factors*

Appropriate pre-
mpMRI risk
stratification

Risk
*NPSAD, prior biopsy histology, family history, stratification
risk calculator, genomic score & therapy

Padhani Eur Urol 2018
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HOW DOMINANT



PI-RADS v2 PI-RADS v3

* Different weighting for PZ || * Different weighting for PZ and

and TZ TZ

— DWI dominates in PZ

— T2W dominates in TZ — DWI dominates in PZ,
— DCE plays minor role but not 100%

Use common sense




cTO, PSA 6, PSAD 0.11
3x -ve TRUSGBs







Fibrosis +
Inflammation




PI-RADS v2 PI-RADS v3

* Different weighting for PZ || * Different weighting for PZ and

and TZ 1z

— DWI dominates in PZ

— T2W dominates in TZ —T2W dominates in TZ,
— DCE plays minor role but not 100%

Use common sense




PI-RADS v3: value of DWI in TZ
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PI-RADS v3: value of DWI in TZ

™A
™ T2W: 2 i R
- 4 };1



PI-RADS v3: value of DWI in TZ
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PI-RADS v3: value of DWI in TZ



PI-RADS v3: MR-GB: Gl 3+5




QUANTIFICATION



PI-RADS score for DWI?




PI-RADS score for DWI?
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PI-RADS score for DWI?
ADC =1000
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Determine your own threshold
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Siemens 3T: ADC <900
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HIGH B-VALUE IN TZ



PI-RADS 3: higher b-values?

c.: Luna, Jaen, Spain

DIFFUSION=
INTRAVASCULAR
SPACE (f D* D)

DIFFUSION =
EXTRACELULAR T~
SPACE (ADC) : DIFFUSION =
INTRACELLULAR
WATER

b values 500 1000 2000 3000
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MRDB: Gl 3+5




DOES mp-MRI

SIGNIFICANT PCA?



x -
available at www.sciencedirect.com : S
journal homepage: www.europeanurology.com UROLOGY

European Association of Urology
Platinum Priority — Prostate Cancer
Editorial by XXX on pp. x-y of this issue

Why and Where do We Miss Significant Prostate Cancer with
Multi-parametric Magnetic Resonance Imaging followed by
Magnetic Resonance-guided and Transrectal Ultrasound-guided
Biopsy in Biopsy-naive Men?

Martijn G. Schouten ®*, Marloes van der Leest®, Morgan Pokorny”, Martijn Hoogenboom °,
Jelle O. Barentsz®, Les C. Thompson”, Jurgen ]. Fiitterer®

* Department of Radiology and Nuclear Medicine, Radboud University Medical Center, Nijmegen, The Netherlands; ® Department of Urology, The Wesley
Hospital, Brisbane, Australia
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1954 - FeeL A HARD LUMP

SCIRRHUS MEDULLARY




1954 - FEEL A HARD LUMP

2014 - SEE AHARD LUMP:

DWI - finds the scirrhus tumors




What sPCa do we miss with mpMRI?

"

B 1400

v Gleason 3+4, large 3+3



What sPCa do we miss with mpMRI?

B 1400

v' Gleason 3+4, large 3+3 (>75%)
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What sPCa do we mlss W|th mpMRI'-’
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Cost-effectiveness

A Costs
%) >

Less effective & More effective &
higher costs

Ndiighrtretostise

A Effectiveness (QALYs) > NL ( 3 7 5€ )

Less effective & c OSM&rgcﬁ\}‘gectlve &
lower costs lower costs

De Rooij, Eur Urol 2014
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THE CHALLENGES
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journal homepage: www.europeanurology.com
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European Association of Urology

Collaborative Review Prostate Cancer

Can Clinically Significant Prostate Cancer Be Detected with
Multiparametric Magnetic Resonance Imaging? A Systematic
Review of the Literature

Jurgen J. Fiitterer ™", Alberto Briganti_", Pieter De Visschere , Mark Emberton “,
Gianluca Giannarini®, Alex Kirkham’, Samir S. Taneja ¥, Harriet Thoeny", Geert Villeirs ©,
Arnauld Villers'

Detection rate significant PCa 44-87%

NPV of significant PCa 63-98%
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European Association of Urology

Collaborative Review Prostate Cancer

Can Clinically Significant Prostate Cancer Be Detected with
Multiparametric Magnetic Resonance Imaging? A Systematic
Review of the Literature

Jurgen J. Fiitterer ™", Alberto Briganti_", Pieter De Visschere , Mark Emberton “,
Gianluca Giannarini®, Alex Kirkham’, Samir S. Taneja ¥, Harriet Thoeny", Geert Villeirs ©,
Arnauld Villers'

Detection rate significant PCa 7%
NPV of significant PCa 8%




European Association of Urology

Review - Prostate Cancer
What Is the Negative Predictive Value of Multiparametric

Magnetic Resonance Imaging in Excluding Prostate Cancer at
Biopsy? A Systematic Review and Meta-analysis from the

European Association of Urology Prostate Cancer Guidelines Panel

Paul C. Moldovan®', Thomas Van den Broeck ™', Richard Sylvester®, Lorenzo Marconi®,
oaquim Bellmunt’#, Roderick C.N. van den Bergh", Michel Bolla', Erik Briers’,

Marcus G. Cumberbatch”, Nicola Fossati', Tobias Gross™, Ann M. Henry", Steven Joniau "*,
Theo H. van der Kwast®, Vsevolod B. Matveev”, Henk G. van der Poel", Maria De Santis ¥,
Ivo G. Schoots ™, Thomas Wiegel', Cathy Yuhong Yuan", Philip Cornford", Nicolas Mottet",
Thomas B. Lam™”, Olivier Rouviére “**

Large NPV for S-PK (56-99%)
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case we see too often
65 Y; PSA 32 ng/ml; 2x negative TRUS-Bx, Tlc

Report: CZ lesion, perform biopsy of this lesion,
or do so if you see another lesion
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case we see too often
65 Y; PSA 32 ng/ml; 2x negative TRUS-Bx, T1c




case we see too often
65 Y; PSA 32 ng/ml; 2x negative TRUS-Bx, T1c

MR-GB: Gleason: 5+4



Accuracy and Agreement of PIRADSv2

for Prostate Cancer mpMRI:
A Multireader Study

Matthew D. Greer BS,'? Anna M. Brown BSE, MPhil,"? Joanna H. Shih PhD,*
Ronald M. Summers MD, PhD,”> Jamie Marko MD,® Yan Mee Law MD,’
Sandeep Sankineni MD," Arvin K. George MD,? Maria J. Merino MD,’

Peter A. Pinto MD,® Peter L. Choyke MD," and Baris Turkbey MD™*

Specialists less PI-RADS 3

Greer JMRI 2016
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Accuracy and Agreement of PIRADSv2

for Prostate Cancer mpMRI:
A Multireader Study
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Hands on PI-RADS Courses




4-days Hands-on-Course (100 cases) +
100 Double-Read cases with feed-back
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Quality Controls

Copy-paste breast screening:
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Quality Controls

Copy-paste breast screening:

1. Extensive teaching course
2. Validation of personal quality
(double-reads, examination)
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Copy-paste breast screening:

1. Extensive teaching course

2. Validation of personal quality
(double-reads, examination)

3. Personal certification

4. Quality-Visitation
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We must develop Quality Criteria: suggestion

S

Go yearly to accredited courses

Read > 10 prostate MRI/week (+ <1 day)
Your PI-RADS 3 diagnoses should be <15%
PI-RADS 4-5 should yield cs-PCa >65%

Be at MDT: compare PI-RADS with pathology

Show your your outcome data: Q-visitation



PI-RADS mpMRI-MRI-directed pathway limitations

50% of men with
positive MRI

undergoing biopsy have
negative histology or
insignificant cancers

@ProfPadhani Pi-RADS Steering Committee: ine Pi-RADS mpiMRi and MiRi-directed Biopsy Pathway
Padhani AR, et al. Radiology 2019 [epub)]
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(Expertise >300 cases)

Time intensive to Multiple quality issues
review, report & lesion from image acquisition,
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30-50% don’t benefit
from Gd contrast
medium injections
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PI-RADS not yet for

- A.S.

- Recurrence

- Follow-up of FT
- Helping Staging







Prostate mpMRI is there to stay
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