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Uses for MRI
• Cancer detection 
• Biopsy guidance
• Management decisions (i.e. as a biomarker)
• Staging and therapy selection, planning and 

guidance
– Surgery
– Radiation
– Ablative therapies/focal Therapy

• Disease monitoring
– Active surveillance
– Ablative therapies/focal therapy 



Prospective study of 612 
consecutive men with

preoperative MRI and RALP 

Significant predictors of 
detection (univariate)
• Larger size
• Higher GS
• Index lesion status
• Solitary tumor

Lesional analysis



PRECISION: MRI Guided vs Standard Biopsy: 
Comparison of Cancer Detection between Groups.

Kasivisvanathan V et al. N Engl J Med 2018;378:1767-1777

Biopsy Naïve patients

MRI group:  95/252 = 38%  (95/181 biopsied = 52% )
Control group: 64/248 = 27% 

Does not address issue of systematic biopsies OR 
of biopsy in MRI negative patients



• Prospective study of 300 men undergoing systematic and 
targeted (cognitive and fusion)

• Addresses the following questions:
– Which technique finds more significant cancers?
– Is systematic biopsy necessary?
– Is biopsy necessary in men with negative MRI? 

• 52 men with negative MRI in the study



Systematic and Targeted 
Biopsies Identify Distinct Tumors

TARGETED 

Left Right Bilateral* Negative Total

SY
ST

EM
AT

IC

Left 43 (17%) 2 (1%) 7 (3%) 9 (4%) (61)

Right 6 (2%) 40 (16%) 0 (0%) 8 (3%) (54)

Bilateral 17 (7%) 13 (5%) 2 (0.9%) 3 (1%) (35)

Negative 13 (5%) 10 (4%) 1 (0.4%) 74 (30%) (98)

Total (79) (65) (10) (94) 248

1. Overall concordance of targeted and systematic bx = 63.9%
2. Non-concordance in 36.1%.  20.6% of men had a tumor detected by systematic biopsy 
that was missed by targeted biopsy, while 9.7% had a tumor detected by targeted biopsy 
that was missed by systematic biopsy.



Cancer Detection Rate in MRI 
Negative Men in PAIREDCAP

• CDR in the non-targeted cohort 15% (8/52),
– compared to 70% (174/248) in the group with lesions

• A much greater percentage of the group with 
targets had elevated PSAD compared to those 
without targets.

• In men with negative MRI and PSAD > 0.15 
ng/mL/cc, 5/14 (36%) had csCaP

• In men with PSAD < 0.15 ng/mL/cc, 3/34 (8%) had 
csCaP. 
– A negative MRI with a low PSAD yielded an 8% 

incidence of csCaP.



Distribution of PI-RADS Scores 
by Gleason Score

Solitary Multifocal

Gleason score 3+3 3+4 4+3 >=4+4 3+3 3+4 4+3 >=4+4

No MRI lesion (missed) 11 22 6 4 431 152 32 14

PI-RADS 3 (detected) 6 15 5 0 45 46 11 3

PI-RADS 4 (detected) 7 39 14 12 42 88 26 12

PI-RADS 5 (detected) 3 24 27 21 3 48 27 17

Total (from Table 2b) 27 100 52 37 521 340 96 46

(40) (22) (12) (11) (83) (45) (33) (30)

72/440 (16%)  Gleason 3+4 cancers are associated with a PI-RAD 5 ROI



Association of PI-RADS 
5 with adverse 

pathology and BCR is 
agnostic to biopsy 

method (systematic
OR targeted fusion 

biopsy)



Molecular Hallmarks of Multiparametric Magnetic Resonance Imaging 
Visibility in Prostate Cancer.

Houlahan KE1, Salmasi A2, Sadun TY2, Pooli A2, Felker ER3, Livingstone J4, Huang V4, Raman SS3, Ahuja 
P3, Sisk AE Jr5, Boutros PC6, Reiter RE7.

MRI visibility
associated with adverse
genomic and pathologic

features

PGA= percent genome
alteration

https://www.ncbi.nlm.nih.gov/pubmed/?term=Houlahan%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salmasi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sadun%20TY%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pooli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felker%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Livingstone%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Sisk%20AE%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boutros%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=30685078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reiter%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=30685078


• 44/92 (48%) candidates for hemiablation ineligible on 
prostatectomy
– 41 patients had discordant laterality of csCaP

• 21 with tumor crossing midline 
• 20 with undetected distinct contralateral tumors
• 3 with ipsilateral upgrading (GS 4+3 with tertiary 
pattern 5 [n=1], GS 4+4 [n=1] and GS 4+5 [n=1]). 

– 10/41 (24%) patients with unidentified contralateral csCaP
had tumors containing ≥GS 3+4 with tertiary pattern 5 
pathology







Whole Mount/ mpMRI Tumor 
Volume and Diameter Correlations

Priester et al. Jurol 2016



Summary
• MRI identifies most men with prostate cancer but misses 

20-30% of tumors on a lesion by lesion basis
• Targeted and systematic biopsies are additive—they do 

not always detect the same lesions
• Don’t ignore men at high risk with negative MRI
• MRI PIRAD 5 is a predictor of adverse pathology and 

BCR and is associated with adverse genomic features
• MRI insufficient (even with systematic biopsy) to 

determine unilaterality of significant cancer—implications 
for focal therapy and hemiablation

• MRI underestimates tumor size and must be taken into 
account for therapy planning


