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Level I evidence in favor of MRI



More high-grade, fewer low-grade 
with MRI



Not quite level I, but still New 
England Journal of Medicine



MRI finds many aggressive cancers 
that TRUS misses



More high-grade, fewer low-grade 
with MRI. Could that be 
reassignment?

Type of cancer MRI TRUS
Indolent 23 55
Aggressive 95 64
Total 118 119



Multiple needles in MRI lead to 
upgrading



Are cancers missed by TRUS 
aggressive?

0.03% deaths at 11 years

Diagnose >200, treat > 100 to prevent <1 death?



High profile studies likely had different 
endpoints in each group



Modelling study step 1: create scoring 
schemes

MRI
TRUS

Benign GG 1 GG 2 GG 3 GG 4 GG 5
-ve MRI 1 6 8 4 -2 -8
Benign 0 5 7 3 -3 -9
GG 1 -5 0 11 9 6 X
GG 2 -7 -11 0 0 0 X
GG 3 -3 -9 0 0 0 0
GG 4 3 -6 0 0 0 0
GG 5 9 -3 0 0 0 0

TRUS and MRI detectable cancers of equal but low oncologic risk



Modelling study step 1: create scoring 
schemes

MRI
TRUS

Benign GG 1 GG 2 GG 3 GG 4 GG 5
-ve MRI 1 6 0 -8 -20 -32
Benign 0 5 -1 -9 -21 -33
GG 1 -5 0 7 3 -3 X
GG 2 -7 -11 0 0 0 X
GG 3 -3 -9 0 0 0 0
GG 4 3 -6 0 0 0 0
GG 5 9 -3 0 0 0 0

TRUS detectable cancers of higher oncologic risk



All scoring schemes

Missed TRUS cancer high oncologic risk Missed TRUS cancer moderate oncologic 
risk

TRUS and MRI equal TRUS and MRI equal

TRUS detectable cancers > MRI TRUS detectable cancers > MRI

TRUS detectable cancers >> MRI



Counterfactuals: unknown for the 
PRECISION study

MRI
TRUS

Benign GG 1 GG 2 GG 3 GG 4 GG 5 Total
-ve MRI 28.84%
Benign 22.78%
GG 1 9.28%
GG 2 21.28%
GG 3 7.26%
GG 4 6.44%
GG 5 4.12%
Total 48.75% 23.72% 15.09% 8.13% 3.02% 1.29% 100%



NCI study: unknown TRUS grade for 
men with negative MRI



Five scenarios for the counterfactuals

• PRECISION
–MRI hi-grade from TRUS benign
–MRI hi-grade from TRUS lo-grade
– Reclassification from adjacent grades
– Two different distributions for MRI negative

• Adhoot
– Two different distributions for MRI negative



NCI study: unknown TRUS grade for 
men with negative MRI

Negative 
Biopsy

GG1 GG2 GG3 GG4 GG5

Favorable PPV 70% 25% 4% 1% 0.25% 0.25%
Realistic PPV 80% 10% 7% 2% 1% 1%



Scoring
Scheme

1: Missing a 
high-grade 

cancer harmful, 
equally for MRI 

and TRUS

2: Missing a 
TRUS high-
grade cancer 

harmful, less so 
for MRI high-

grade

3: Missing a 
TRUS high-
grade cancer 

harmful, a little 
less so for MRI 
high-grade

4: Missing high-
grade cancer 
moderately 

harmful, equal 
for TRUS and 

MRI

5: Missing high-
grade cancer 
moderately 

harmful, less so 
for MRI high-

grade

PRECISION

A          

1 0.762 -0.435 0.158 -0.220 -0.514

2 0.864 -0.548 0.153 -0.134 -0.486

3 0.648 -0.521 0.061 -0.232 -0.517

B          

1 0.329 -0.793 -0.236 -0.580 -0.845

2 0.592 -0.734 -0.070 -0.308 -0.640

3 0.517 -0.495 0.007 -0.210 -0.460

 Adhoot          

Favorable NPV 
for MRI

0.843 -0.012 0.416 0.396 0.181

Realistic NPV 
for MRI

0.630 -0.227 0.202 0.300 0.088



• Assume that high-grade tumors found by 
MRI but missed by TRUS are very harmful 
(conventional wisdom), then MRI of benefit
• In all other scenarios:
– PRECISION results: MRI is either harmful or of 

trivial benefit
– Adhoot results:  MRI is of value in some 

scenarios only if we use a very favorable NPV 
for MRI



MRI has an obvious clinical role



Conclusions

• Recent high-profile studies appear to 
support MRI in prostate biopsy
•Meaning of endpoints may vary between 

arms
•MRI of benefit only under restrictive and 

unrealistic assumptions of relative harms of 
TRUS and MRI detectable cancers


