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Prebiopsy MRI for everyone?

• yes
• no

Systematic biopsy in MRI-negative men?

• yes
• no

Systematic biopsy in MRI-positive men?

• yes
• no

Prostate MRI

• its power and beauty
• its difficulties and limitations
• many challenges

1. diagnostic test
2. risk stratification tool
3. monitoring tool
4. tool for treatment planning & guidance 

It is just the beginning
of a new era!

prostate	
MRI
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What is new?

www.urotoday.com , Prof. O. Rouviere, EAU 2019, representative EAU guideline panel PCa

2019 EAU-EANM-ESTRO-ESUR-SIOG PCa guideline

Recommendations for all men Level of 
Evidence

Strength of 
rating

Do not use mpMRI as an initial screening tool 3 Strong

Adhere to PI-RADS guidelines for acquisition and interpretation of mpMRI 3 Strong

Recommendations in biopsy naïve men
Perform mpMRI before biopsy 1a Weak
When mpMRI is positive (i.e, PI-RADS ≥3), combine systematic and targeted biopsy 2a Strong
When mpMRI is negative (i.e., PI-RADS ≤2) and clinical suspicion of prostate cancer is low, 
omit biopsy based on shared decision making with the patient

2a Weak

Recommendations in patients with prior negative biopsy
Perform mpMRI before biopsy 1a Strong

When mpMRI is positive (i.e, PI-RADS ≥3), perform targeted biopsy only 2a Weak
When mpMRI is negative (i.e., PI-RADS ≤2) and clinical suspicion of prostate cancer is high, 
perform systematic biopsy based on shared decision making with the patient

2a Weak

www.uroweb.org	EAU	guideline	PCa	2019
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www.uroweb.org	EAU	guideline	PCa	2019

What is the evidence? Retrospective agreement / head-to-head studies
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MRI-FIRST

4M

Prospective multicenter high-quality studies Randomized controled studies

Systematic Reviews and Meta-analyses Cochrane Review
diagnostic test accuracy

accurate reference test
template mapping biopsies (>28)

Co-published
>250 pages
> 3 years
extensive peer review

How good is the diagnostic test?

• How good …. are we - radiologists ?

• How good …. are we - radiologists + urologists?

MRI

MRI-pathway

How good are we? (sens./PPV)

• Prostate cancer difficult to diagnose
• Role of multi-parametric MRI

Schoots	et	al.	2017	Curr	Opin	Urol
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How good are we? (spec./PPV)

• Prostate cancer difficult to diagnose
• Role of multi-parametric MRI

Schoots	et	al.	2017	Curr	Opin	Urol

What is the evidence? underlying statistics - accuracy

E	=	mc	2

metrics for any diagnostic test

1. discrimination
• distinguish men with from men without prostate cancer, 

independent of pre-test probability

2. prediction 
• estimate the post-test probability of prostate cancer,

dependent on pre-test probability

sensitivity / specificity

positive / negative predictive value

critical for the decision to (MRI-directed) biopsy

critical for the implementation of MRI into biopsy management

Condition

Yes No

Te
st

 o
ut

co
m

e + positive 
predictive value

- negative 
predictive value

sensitivity specificity

🤕

🙂🙂FN

FP🤕

Diagnostic test: 2x2 table

prediction

discrimination

1. Diagnostic test accuracy analysis

2. Agreement analysis

MRI (-pathway) vs. template biopsy (= reference standard) 

MRI (-pathway) vs. 
systematic biopsy

diagnostic test accuracy
PCa suspected men – mixed population
(biopsy-naive & prior negative biopsy men)

Drost	et	al.	2019	Cochrane	SRD
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Sens. 0.63

sensitivity = 19% / (19% + 11%) = 0.63

Sens. 0.72Sens. 0.63

sensitivity = 19% / (19% + 11%) = 0.63 sensitivity = 22% / (22% + 8%) = 0.72

Sens. 0.72Sens. 0.91

sensitivity = 27% / (27% + 3%) = 0.91

• non-detection of non-visible tumors
• non-detection of visible lesions = “misses”
• detection but underscoring = “misinterpretation” 

• non-detection of non-visible tumors
• non-detection of visible lesions 
• detection but underscoring 

• inaccurate fusion / registration
• inaccurate biopsy
• sampling errors

sensitivity = 22% / (22% + 8%) = 0.72

Inaccuracy targeted biopsy

Inaccuracy systematic biopsy

Sensitivity 0.91

Sensitivity 0.72

Sensitivity 0.63

diagnostic test accuracy
PCa suspected men – mixed population
(biopsy-naive & prior negative biopsy men)

Drost	et	al.	2019	Cochrane	SRD

Sensitivity 0.91

Sensitivity 0.72

Sensitivity 0.63

Just numbers…. ?
• evidence based medicine 
• basis for guidelines / management
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Sensitivity 0.91

Sensitivity 0.72

Sensitivity 0.63

Just numbers…. ?
• evidence based medicine 
• basis for guidelines / management

Recommendation 1: upfront MRI

• MRI and MRI-pathway higher sensitivity

Pre-biopsy MRI for everyone? … yes!
What to do
• targeted biopsy only?
• systematic + targeted biopsy?
• systematic biopsy only?

What to do in
• MRI-positive men?
• MRI-negative men?

What is the added value of a test?
1. Diagnostic test accuracy analysis

2. Agreement analysis

MRI (-pathway) vs. template biopsy (= reference standard) 

MRI-pathway vs. 
systematic biopsy

Agreement analysis

1. which test performs better? 
head-to-head: MRI-pathway or systematic biopsy?

but more important
2. what is the overlap between both tests? 

is critical for decision to perform
• MRI-targeted biopsy only
• systematic biopsy only
• both MRI-targeted and systematic biopsy

Schoots	et	al.	2019	Eur	Urol	Oncol
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Prevalence
ISUP≥27%
in	>5000

Systematic	Biopsy	Pathway
(all	patients)

27%	
ISUP≥2	
cancers

21%	 detected

6%	 missed		(detected	by	MRI-pathway)

MRI-Pathway
(–ve	no	biopsy;	+ve	targeted	biopsy		only)

23% detected

4% missed	(detected	by	systematic	biopsy)

Overlap	17%

agreement analysis
PCa suspected men – biopsy naive men

Conclusion
Both tests show ADDED value

agreement analysis
PCa suspected men – biopsy naive men

Drost	et	al.	2019	Cochrane	SRD

Recommendation (1)
upfront MRI

Recommendation (2)
MRI-targeted + systematic biopsy

Conclusion (3)
MRI-pathway is 5% more likely to make a correct 

diagnosis with using fewer biopsies

agreement analysis
PCa suspected men – biopsy naive men

diagnostic test accuracy
PCa suspected men – mixed population
(biopsy-naive & prior negative biopsy men)

Recommendation (2)
MRI-targeted + systematic biopsy

agreement analysis
PCa suspected men – biopsy naive men

diagnostic test accuracy
PCa suspected men – mixed population
(biopsy-naive & prior negative biopsy men)

can we reduce 
redundant (systematic) biopsy?

From diagnostic tool … 
… to risk stratification tool?

risk csPCa ?

MRI positive menMRI negative men

agreement analysis
PCa suspected men – biopsy naive men

can we reduce 
redundant (systematic) biopsy?
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MRI negative men
+ systematic biopsy

Schoots	et	al.	2019	Eur	Urol	Oncol

MRI negative men
+ systematic biopsy

MRI negative men
- no biopsy

In MRI-negative men: to detect 1 man with signPCa 
• 12-13 men need systematic biopsy
• resulting in 2 men with insignPCa

.. acceptable
• group ?
• individual ?

can we reduce 
(systematic) biopsy?

• shared decision
• risk identification
• safety net

Schoots	et	al.	2019	Eur	Urol	Oncol

Shared decision population “enrichment” – almost 1 in 2 sign.PCa

MRI positive men
systematic +

targeted biopsy

Schoots	et	al.	2019	Eur	Urol	Oncol

MRI positive men
systematic +

targeted biopsy

MRI positive men
only

targeted biopsy

In MRI-positive men: to detect 1 additional man with signPCa
• 20 men need ADDITIONAL systematic biopsy
• resulting in 1 man with insignPCa

.. acceptable
• group ?
• individual ?

can we reduce 
(systematic) biopsy?

• shared decision
• risk identification
• safety net

Schoots	et	al.	2019	Eur	Urol	Oncol

MRI positive men
systematic +

targeted biopsy

MRI positive men
only

targeted biopsy

different results between studies
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4M

csPCa 51%

csPCa 32%

Prevalence signPCa 4M

csPCa 51%

csPCa 32%

MRI-FIRST
32%

38%

Prevalence signPCa

From stratification tool … 
… to stratification models?

Risk stratification with prostate MRI

Rouviere	et	al.	2018		Diagn	Interv	Imaging

MRI
sens 0.91
spec 0.37

NPV high
PPV low

Prevalence 
low

Risk stratification with prostate MRI

NPV high
PPV low

NPV decrease
PPV increase

MRI
sens 0.91
spec 0.37

MRI
sens 0.91
spec 0.37

Prevalence 
low

Prevalence 
high

Risk stratification with prostate MRI

NPV high
PPV low

NPV low
PPV high

MRI
sens 0.91
spec 0.37

MRI
sens 0.91
spec 0.37

PSA
PSA-density

risk calculators
blood / urine biomarkers
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Schoots et al. Eur Urol Oncol 2019

MRI-directed biopsy strategiesTested patient population

UK NICE guidelines EAU guidelines

Recommendation (1)
upfront MRI

Recommendation (2)
in MRI positive men:

targeted + systematic biopsy

Recommendation (3)
in MRI negative men:

consider systematic biopsy
low-risk: omit

high-risk: perform

agreement analysis
PCa suspected men – biopsy naive men

added value SBx 
inaccuracy TBx

2019 EAU-EANM-ESTRO-ESUR-SIOG PCa guideline

Recommendations for all men Level of 
Evidence

Strength of 
rating

Do not use mpMRI as an initial screening tool 3 Strong

Adhere to PI-RADS guidelines for acquisition and interpretation of mpMRI 3 Strong
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When mpMRI is positive (i.e, PI-RADS ≥3), combine systematic and targeted biopsy 2a Strong
When mpMRI is negative (i.e., PI-RADS ≤2) and clinical suspicion of prostate cancer is low, 
omit biopsy based on shared decision making with the patient

2a Weak

Recommendations in patients with prior negative biopsy
Perform mpMRI before biopsy 1a Strong

When mpMRI is positive (i.e, PI-RADS ≥3), perform targeted biopsy only 2a Weak
When mpMRI is negative (i.e., PI-RADS ≤2) and clinical suspicion of prostate cancer is high, 
perform systematic biopsy based on shared decision making with the patient
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www.uroweb.org	EAU	guideline	PCa	2019

Important!

• (non)specialized PCa units must have knowledge of 
• their patient population 
• the (estimated) prevalence of signPCa
• their performance of prostate MRI and MRI-pathway

▪ with also balance between MRI-negative / positive men 

• before considering 
▪ omitting systematic biopsies in MRI-negative men 
▪ omitting systematic biopsies in MRI-positive men prostate	

MRI

Diagnostic work-up
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Prebiopsy MRI for everyone?

• yes
• no

Systematic biopsy in MRI-negative men?

• yes
• no

Systematic biopsy in MRI-positive men?

• yes
• no

Does MRI equal MRI-pathway?

= + ?

Sens. 0.72Sens. 0.91 Spec. 0.37 Spec. 0.96
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What different strategies?

Schoots et al. Eur Urol Oncol 2019

MRI-directed biopsy strategies

Schoots et al. Eur Urol Oncol 2019

MRI-directed biopsy strategies

Schoots et al. Eur Urol Oncol 2019

MRI-directed biopsy strategies

Schoots et al. Eur Urol Oncol 2019

MRI-directed biopsy strategies

MRI results ( + / - )


