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3T MRI 

- Technically according to guidelines

- PI-RADS?

“A case I see too often
54 Y; PSA 16 ng/ml, T1c, PSAD 0.13



T2WADC



Erased Charcoal

-> 3 x PI-RADS 4



3x PI-RADS 4

-> MR-Fus targeted- and random biopsy 
(24 needles) under general anaesthesia

“A case I see too often
54 Y; PSA 16 ng/ml, T1c, PSAD 0.13



3x PI-RADS 4

-> MR-Fus targeted- and random biopsy 
(24 needles) under general anaesthesia

“A case I see too often
54 Y; PSA 16 ng/ml, T1c, PSAD 0.13

What would you do as patient?



SEE THE EXPERT!



New MRI

Both images are according to the guidelines



New MRI

But: Poor Quality, no DCE



-> 3 x PI-RADS 4-> 3 x PI-RADS 1

‘Erased Charcoal’Well Demarcated



Main controversies in prostate MRI

• Is expertise required?

• Do we need contrast?

• Random needles in addition to  MR-targeted biopsy?



EXPERTISE
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“Everybody can read prostate MRI after 
a course!” (?)



Expert vs non-expert
Quality matters Expert MRI

(n=3194)
‘Average’
(n=5219)

No biopsy (PI-RADS 1-2) 57%
NPV 96%

33%
NPV 96%

Biopsy:
No Prostate Cancer 8% 21% 

Prostate Cancer 35% 46%

- Insignificant PCa 9% 17%

- Significant PCa 26% 29% 
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Specialists: less PI-RADS 3 diagnoses (OR 2.25)



Specialist >2000 MRI’s



Specialist >2000 MRI’s

Non-Specialists 300-500 MRI’s
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Effect of Central Review: PI-RADS 3: 45% -> 15%

No Review
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Quality
Image quality reporting is mandatory (using PI-QUAL v2)



mpMRI
bpMRI



3T MRI 

- Technically according to guidelines

- No DCE

“Another case
74 Y; PSA 9.6 ng/ml, T0, PSAD 0.13



b 1400 ADC axial 

T2W-ax T2W-sag



b 1400

T2W-ax T2W-sag

Your Diagnosis?

1. PI-RADS 1-2
2. PI-RADS 3
3. PI-RADS 4-5



T2W: 4

DWI: 3

PI-RADS: 3



DCEDCE

Your Diagnosis with DCE?

1. PI-RADS 1-2
2. PI-RADS 3
3. PI-RADS 4-5



PI-RADS 4

T2W: 4

DWI: 3

DCE: +



GS: 4+4 (GG 4)

MRD-biopsy







mpMRI

b1400 ADC

T2-sag

T2-ax

T2-cor DCE



bpMRI 3-planes

b1400 ADC

T2-sag

T2-ax

T2-cor DCE



mpMRI vs bpMRI



Equal results



bpMRI vs mpMRI
12 studies (n=2142), head-to-head
Mixed indications

• bpMRI: se: 0.74; sp: 0.90

• mpMRI: se: 0.76; sp: 0.89

-> no difference
mpMRI

bpMRI



-> No Contrast?
PRO: No allergy, no Gd-depositions, Less costly, Fast

PRO



bpMRI requires

EXPERTISE

But,…

CON



6%
PI-RADS 3

mpMRI: 3-pl



6%
PI-RADS 3

8%

bpMRI: 3-pl mpMRI: 3-pl



Less experienced
Radiologist

PI-RADS 3: 21%->28%

Increases uncertainty

CON



• negative bpMRI 

• In DWI-artefacts

• With Lower level expertise

To DCE,……



or not to DCE (= use bpMRI)………

• Low-risk 

• High a-priori chance of a significant PCa

• Gd ‘on-demand’ 



MRDB
WITH EXTRA 
CORES?



MRI-directed Biopsy

Weakest part of chain?



Where do we target for?



66y,  PSA 6.1 ng/ml, 45 cc, PSAD 0.13

ADC 

b1400

T2W

T2WDCE 

ktrans



Where do we target for with MRDB?

ADC 

b1400

T2W

T2WDCE 

ktrans



ADC 

b1400

T2W

T2WDCE 

ktrans

Target the lowest ADC-spot (brightest b1400)



Lowest ADC-spot: GG 2

ADC 
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GG 2  



Surrounded by GG1
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MRDB biopsy w/wo random biopsy
7 studies, n=2582

Additional random sampling: 

-> no improvement



• 5 MR-TBx + 5 adjacent cores: 9% extra sPCa1 and 4% iPCa

Targeted only versus extra (TRUS) cores



Why does MRDB miss sPCa?

• Due to sampling errors:
- sPCa: often in sextant adjacent to MRI-lesion1-4, 15



• Focal saturation around target MRI lesions increases yields of 
sPCa without greatly affecting over-diagnosis rates

Why does MRDB miss sPCa?



Optimal number of cores per suspicious lesion is 4-5

Lu AJ, et al. Role of Core Number 
and Location in Targeted MRI-US 
Fusion Prostate Biopsy. Eur Urol. 
2019 Jul;76(1):14-17. 



• Fewer cores for larger lesions  

• More for diffuse, heterogenous, anterior, PI-RADS 3 and 
small PI-RADS 4  lesions in larger glands

Why does MRDB miss csPCa?

Tschirdewahn et al. Euro Urol Focus 2020
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Is random biospy needed? My advice:
Source EAU 2021

• No random biopsy



Is random biospy needed? My advice:
Source EAU 2021

•

• Focal Saturation biopsy

• in small PI-RADS 3-4 lesions, 
• in diffuse heterogenous lesions, 
• in anterior TZ lesions in large glands, and 
• when experience<150 cases.



Is random biospy needed? My advice:
Source EAU 2021

•

•

• Focal Therapy: consider performing random biopsy in 
all cases to detect GG1 and small GG2 PCa foci



TAKE HOME MESSAGES
• Expertise matters



TAKE HOME MESSAGES

• No contrast: experience, good Quality, 
low-risk (and very high)



TAKE HOME MESSAGES

• Beside MRDB, no random biopsy, 
but focal saturation 

(especially difficult lesions & beginners) 



jelle.barentsz@radboudumc.nl

QUESTIONS?


