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PI-RADS v. 3
My view



DEFINITION S-PCa



Definition
What is sPCa?

Futterer, Eur Urol 2015



PI-RADS v2: MRI-Clinically Significant PCa
• Gleason score > 7 (including 3+4 with 

prominent but not predominant Gleason 4 
component), or

•  Volume > 0.5cc, or

•  Extraprostatic extension (EPE)

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



What is prominent and not predominant?



PI-RADS v2: MRI-Clinically Significant PCa

• Grade >2 (GS 3+4)
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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

• Extraprostatic extension (EPE)

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



SIZE 
DOES IT MATTER?



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

5 Same as 4 but ≥1.5cm in greatest dimension or definite 
extraprostatic extension/invasive behavior 

PIRADS v2: T2W: TZ + PZ 

Size: 1.5 cm, 1.0 cm, 0.5 cm……



b1400 - axialADC map - axial b 1400ADC axial 

GG 5



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

PIRADS 4

b1400 - axialADC map - axial b 1400ADC axial 



How can MRI accurate define size of Gl 6?



62y,  PSA 12 ng/ml, 4 negative TRUS biopsies

T2W DWI
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MR-GB: Gl 4+3 Px: lager tumor

T2W DWI

62y,  PSA 12 ng/ml, 4 negative TRUS biopsies



MR-GB: Gl 4+3 Px: lager tumor

T2W DWI

EXPLANATION?



MRGB and Prostatectomy Gl 4+3

Gl 3 Gl 3

T2W DWI



Gl 3 Gl 3
Gl 4

T2W DWI

MRGB and Prostatectomy Gl 4+3



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)

• Positive DRE



PI-RADS 3 and PSAD

Venderink Eur Urol 2017 



PI-RADS 3 and PSAD

Venderink Eur Urol 2017 



“Dirty” PI-RADS 2 Lesion

PSAD 0.53
b 2000

ADC Wash-out

T2W-cor

T2W-ax



“Dirty” PI-RADS 2 Lesion

PSAD 0.53
b 2000

ADC Wash-out

T2W-cor

T2W-ax

Vos Eur Urol 2013 



PI-RADS v2
Does not take into account clinical scenarios

Biopsy naïve:

• High specificity reading



PI-RADS v2
Does not take into account clinical scenarios

Biopsy naïve:
• High specificity reading

Post negative TRUS-Bx
• High sensitivity reading



PI-RADS v3: 
What do I recommend?

1 Very low  no biopsy, no follow-up

2 Low   no biopsy, repeat MRI if PSA ↑

3 Intermediate PSAD < 0.12: f.u.; PSAD >0.15: MR-biopsy (20%)

4 High   MR-guided biopsy (40-80%)

5 Very high  MR-guided biopsy (70-95%)



PI-RADS v3
Also take into account clinical risk!

High suspicion:

• PSAD >0.121

• Free/Total PSA ratio <25% 

• Hereditary (incl. BRCA positive)

• Positive DRE

1. Venderink, Eur Urol 2017 



VALUE OF 
PATHWAYS



Padhani  Eur Urol 2018
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Padhani  Eur Urol 2018



HOW DOMINANT

IS DOMINANT?



PI-RADS v2 PI-RADS v3
• Different weighting for PZ 

and TZ
– DWI dominates in PZ
– T2W dominates in TZ
– DCE plays minor role

• Different weighting for PZ and 
TZ

–DWI dominates in PZ, 
        but not 100%

Use common sense



PI-RADS v3

b 2000

ADC T2W-cor T2W-ax

T2W-sag

cT0, PSA 6, PSAD 0.11
3x -ve TRUSGBs



PI-RADS v3

b 2000

ADC T2W-cor T2W-ax

T2W-sag

T2W: 2

DWI: 4

PI-RADS 4



PI-RADS v3

b 2000

ADC T2W-cor T2W-ax

T2W-sag

Fibrosis + 
Inflammation



PI-RADS v2 PI-RADS v3
• Different weighting for PZ 

and TZ
– DWI dominates in PZ
– T2W dominates in TZ
– DCE plays minor role

• Different weighting for PZ and 
TZ

–T2W dominates in TZ,      
        but not 100%

Use common sense



PI-RADS v3: value of DWI in TZ

PSA 4, PSAD 0.05
T2W-sagT2W-ax
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PSA 4, PSAD 0.05
T2W-sagT2W-ax

T2W: 2



PI-RADS v3: value of DWI in TZ

ADC 

b 2000
T2W-ax



PI-RADS v3: value of DWI in TZ

DWI: 4

PI-RADS 3

T2W: 2

ADC 

b 2000
T2W-ax



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

b 5000

ADC 

b 2000

T2W-ax



QUANTIFICATION



b 1400ADC 

PI-RADS score for DWI?

markedly hypointense? 

markedly hyperintense? 



b 1400ADC 

PI-RADS score for DWI?



b 1400ADC = 1000 

PI-RADS score for DWI?



N

6

7
>8

Determine your own threshold



N

6

7
>8

Siemens 3T: ADC <900



HIGH B-VALUE IN TZ
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PI-RADS 3: higher b-values?
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Calc b1400ADC

Calc b5000Calc b2000

T2W



MRDB: Gl 3+5

b 5000

ADC 

b 2000



DOES mp-MRI 
MISS
SIGNIFICANT PCA?





MR-targeted biopsy techniques
MR-GB, FUS-TB, COG-TB
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MR-targeted biopsy techniques
MR-GB, FUS-TB, COG-TB



1954 - FEEL A HARD LUMP95%
5%



1954 - FEEL A HARD LUMP

2014 - SEE A HARD LUMP:
DWI  - finds the scirrhus tumors

95%
5%

T2W MR-GBT2W MR-GB DWI



What sPCa do we miss with mpMRI?

ü Gleason 3+4, large 3+3

T2W ax ADC B 1400



What sPCa do we miss with mpMRI?

ü Gleason 3+4, large 3+3 (>75%)

T2W ax ADC B 1400



ü Gleason >4+3 with
areas of MUCIN production

What sPCa do we miss with mpMRI?



ü Small lesions: misdiagnosis, and/or missed biopsy

T2W ax ADC

What sPCa do we miss with mpMRI?



T2W ax ADC

ü Misdiagnosis

What sPCa do we miss with mpMRI?
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More effective & 
lower costs

Less effective & 
lower costs

Less effective & 
higher costsNot cost-effective

Cost-effective

US
NL (375€)

De Rooij, Eur Urol 2014

Cost-effectiveness



WHAT ARE 
THE CHALLENGES
OF MP-MRI?



A. Heidenreich

No, not all radiologists 
can do it.



NPV of significant PCa 63-98%

Detection rate significant PCa 44-87%
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Large variability NPV for S-PK (56-99%)



Large variability NPV for S-PK (56-99%)

Variability of acquiring, interpretation and biopsy should↓



“A case we see too often
MRI technique & interpretation ≠ ESUR guidelines
65 Y; PSA 32 ng/ml; 2x negative TRUS-Bx, T1c

Report: CZ lesion, perform biopsy of this lesion, 
                    or do so if you see another lesion

T2W DWI T2W sag
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“A case we see too often
MRI technique & interpretation ≠ ESUR guidelines
65 Y; PSA 32 ng/ml; 2x negative TRUS-Bx, T1c

MR-GB: Gleason: 5+4

T2W DWI b 1200



Specialists had less PI-RADS 3 diagnoses

Greer JMRI 2016



Specialists had less PI-RADS 3 diagnoses

Greer JMRI 2016

Specialist >2000 MRI’s



GUIDELINES



Large variability NPV for csPCa (56-99%)



Large variability NPV for csPCa (56-99%)

Variability of acquiring, interpretation and biopsy should↓



Specialists had less PI-RADS 3 diagnoses
6% vs 28%

Greer JMRI 2016



Specialists had less PI-RADS 3 diagnoses

Greer JMRI 2016

Specialist >2000 MRI’s



Specialists had less PI-RADS 3 diagnoses

Greer JMRI 2016

Specialist >2000 MRI’s

Non-Specialists 300-500 MRI’s



TRAINING



Hands-on PI-RADS Courses



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

Κ .77

Agreement:  93%



CIRCLE
OF
LEARNING
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QUALITY
CONTROLS



Copy-paste breast screening:

Quality Controls



Copy-paste breast screening:

1. Extensive teaching course

Quality Controls



Copy-paste breast screening:
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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

Quality Controls



We must develop Quality Criteria: WIP

1. Go yearly to accredited courses



We must develop Quality Criteria: WIP

2. Read > 10 prostate MRI/week (+ <1 day) 



We must develop Quality Criteria: WIP

3. Your PI-RADS 3 diagnoses should be <15%



We must develop Quality Criteria: WIP

4. PI-RADS 4-5 should yield cs-PCa >65%



We must develop Quality Criteria: WIP

5. Be at MDT: compare PI-RADS with pathology



We must develop Quality Criteria: suggestion

6. Show your your outcome data: Q-visitation















PI-RADS not yet for

   - A.S.
   - Recurrence
   - Follow-up of FT
   - Helping Staging



“Prostate MRI is there to stay”



“Prostate MRI is there to stay”

Prostate mpMRI is there to stay



“Prostate MRI is there to stay”

Only if we provide good quality



DRE

for Radiologists



Develop



Develop
Radiological



Develop
Radiological
Expertise



www.mri-prostate-barentsz.nl


