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Overview
Prostate MRI, Then and Now

Abbreviated Prostate MRI: Why Now? Why Not Sooner?

Why Not Now?

“Bi-Parametric Prostate MRI”
•T2- & diffusion-weighted only
•Potentially <15 minutes

• Requires adequate DWI and calculated high b-value

•Potential pitfalls
• More category 3
• Hip replacement
• Inexperienced
readers
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Prostate MRI
Then and Now

History Lesson: OG bpMRI
•T2-weighted imaging and spectroscopy
•This was bi-parametric prostate MRI in 2010
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Another History Lesson:
First “Modern” bpMRI

From the NIH
Controversial

in its time

Diffusion-
Weighted 

(Qualitative)

mpMRI is Multiparametric

Optional 
Spectroscopic

T2-Weighted 
(Anatomy)

Dynamic Contrast-
Enhanced
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Prostate Imaging Reporting 
and Data Systems v2.1:

“PI-RADS”

>20 publications prove PI-RADS 
v2 the Standard for Prostate MRI

•ACR website or (updated last 
month) European Urology

•Technique
•Normal appearance
•Assessment and reporting
•Staging

ACR PI-RADS™ 
 

Prostate Imaging and Reporting
and Data System 

 
 

2015 
version 2 
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100

1000

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Publications
Prostate MRI

Spectroscopy
Diffusion
Biopsy
Artificial Intelligence
and Deep Learning

PI-RADS v2 is Designed for
Assessing

Primary
Significant Cancer
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Diffusion-weighted 
imaging + apparent 

diffusion 
coefficient map: 

most specific

mpMRI Components

Dynamic contrast-
enhanced perfusion 

imaging with 
optional 

enhancement curve: 
most sensitive

T2-weighted images: 
transition zone 
characterization & 
staging

b=800 s/mm2

High b-value DWI Is Crucial

native
b=1400 s/mm2

calculated
ADC Map
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DWI Connotes Cellularity
• Low Grade: Gleason 3+3 
(ISUP category 1)

•High Grade: Gleason 4+3
•(ISUP category 3)

Diffusion-Weighted Imaging

Restricted Unrestricted

H\O/H H\O/H

Cell Low b-value High b-value
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Subtraction

Dynamic Contrast 
Timing Is Also Crucial

Ktrans map

Early 
EnhancementPrecontrast 8 sec. later

Pharmaco-kinetic maps 
automatically find the 

early enhancement time 
point.

MRI Spectroscopy
•Technically very demanding
•Adds least to AUC for 
cancer characterization

•Poorest spatial resolution
•But – most specific
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Quality Standards Defined for 
Minimum Acceptable Quality

•Endorectal coil may be 
necessary
• Resolution of capsule
• Poor gradient 
performance

•DWI, DCE parameters
•Artifacts, e.g. 
hemorrhage

Assess Based on Flow Chart

†If no DWI, use DCE
*If no DWI, use T2
If no DCE, use DWI

1

2

3

4

5

Start Here: Peripheral or Transition? TransitionPeripheral

DWI*

1

2

3

4

5

DCE ‐ T2†

1

2

3

4

5

DWI 1‐4

DWI 1‐3
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Local Staging 
for Surgery

MRI is Primarily Used for 
Biopsy Planning

Regional Staging 
for XRT

Prior negative 
& Active 

surveillance

Level 1 Evidence
•PRECISION: targets 39%, systematic 27% csPCa
•Dutch 4M: targets 25%, systematic 23% (p=0.17)
•MRI-FIRST (intra-individual)

• Targets only: 20%
• Systematics only: 14%
• Both: 66%

•26-center metanalysis 2020: 
• PI-RADS>2: 35% PPV
• PI-RADS>3: 49% PPV
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877 Screened

252 MRI

95 (39%) 
Significant 
Cancer

23 (9%) 
Insignificant 

Cancer

52 (21%) Benign

71 (28%) 
Negative MRI

248 systematic 
biopsy

64 (27%) 
Significant 
Cancer

55 (22%) 
Insignificant 

Cancer

98 (40%) Benign

377 excluded

21%

5%

11%

16%

21%

12%

14%

PRECISION

MRI:Significant MRI:Insignificant MRI:Benign MRI:No target Systematic:Benign Systematic:Insignificant Systematic:Significant

AUA+NCCN Recommend Targeted 
Biopsy After Negative Systematic

23

24



11/16/2020

13

AUA+NCCN Recommend Targeted 
Biopsy After Negative Systematic

Radiology 
2019; 

292:464–474
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Comparison by Indication

Aspect Stage Index
Pulse
Sequence

ER
Coil

Biopsy T2 Center All **

Surgery T2>T3 Borders T2 ***

XRT T2<T3 Mets DWI *

Focal T2 Size DCE **

Treatment 
Planning

PI-RADS Does Not Address 
Some Issues

After Therapy

PET Ultrasound
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Abbreviated Prostate MRI
Less is more

Why Now? Why Not Sooner?

Comparison: Process
Aspect bpMRI mpMRI

Preparation Low‐residue diet Low‐residue diet, 
3 hour fast

Safety screening Metal Metal, allergies

Personnel Intake, technologist Intake, nurse, 
technologist

IV placement No Yes

Scan time ~15 minutes ~half an hour
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Comparison of Timing
Pulse Sequence bpMRI (min) mpMRI (min)

Two/Three‐plane T2 8 11

Diffusion‐weighted 5 5

T1 full pelvis 0.5 0.5

T2 full pelvis 2

Dynamic contrast 5

Post‐contrast pelvis 0.5

Total 13.5 24

•Multiple multisite studies show 
bpMRI = mpMRI for detection of 
primary cancer
• Not established for recurrent disease
• Most studies excluded cases with 
quality issues

•Online teaching and assessment

Equivalent 
Detection of Cancer
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•Education stresses 
mpMRI

•More bpMRI cases 
available

•Retraining for radiologists 
and surgeons used to 
mpMRI

Training is Key

Why Not bpMRI?
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•Similar to controversy over use of endorectal coil
•Similar concerns

• More quality dependence
• Less information
• Less invasive
• Less expensive

Sound Familiar?

T2W axial b1400 axial ADC axial

DCE axialT2 cor DCE Sub

Right Hip Replacement
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Overall PI-RADS Assessment
Use T2WI & DCE since no DWI

T2W axial T1 FS pre T1 FS post

DCE axialT2W axial DCE Sub

DCE to the Rescue!
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Contrast-Enhanced MRI
•Susceptibility artifact from hip replacement
•DWI failed
•T2 category 5 = overall category 5
•DCE confirms but does not modify suspicion level
•Bone lesion without enhancement likely benign

Restricted diffusion

Recurrence after
Radiation Therapy

Focally marked 
increased perfusion

Focal 
low 

signal 
on 

T2WI

Uniform 
decreased 
signal in 
peripheral 
gland
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•Bilateral foci of restricted 
diffusion and increased 
perfusion are inconspicuous 
on T2-weighted images

•T2 and ADC signal 
decreases, as does perfusion, 
the latter showing response

•Catheter defects

Before and After
Radiation Therapy

Focally increased 
perfusion

Recurrence After
Prostatectomy

Restricted diffusion: 
Low signal on ADC

High signal on high 
b-value DWI

Moderately low signal mass at 
right aspect of vesico-urethral 

anastomosis
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Variable effect on 
ADC

Post-Cryotherapy

Decreased 
perfusion

Slightly to 
completely 
dark on T2

Treated area 
shrinks
Similar 

effects with 
TURP/ laser

Focal Laser Ablation
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Post-Treatment Imaging
•Radiation, hormones ↓T2 & ADC, also DWI & DCE
•↓Specificity: entire gland abnormal
•Asymmetry, high-b DWI, DCE→detect
•PI-RADS actual likelihood uncertain
•Focal therapy ≈ focal atrophy
•Prostatectomy: enhancing nodule + restricted 
diffusion

Multiparametric MRI for 
Therapy Response

•Assessment and reporting standards forthcoming
•DCE best indicator, difficult to quantify
•ADC quantifies response

• Protocol-dependent

•T2 can be difficult to interpret
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DWI and ADC Ktrans DCE

Axial and coronal T2

PSMA, MRI, and pathology

Hip Replacement

Metal compromises 
DWI and post-

contrast gradient T1

Lymph node is not 
suspicious on T2 
but PSMA-avid

Metal→no DWI. 
Suspicious on T2 & 

PSMA, ±DCE 
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Take-Home Points
•Bi-parametric MRI: T2+diffusion-weighted imaging

• No contrast-enhanced imaging

•Validated for cancer detection
•Pitfalls

• Artifacts: hip replacement, motion, rectal distention
• Post-treatment
• Requires greater experience
• More category 3 lesions
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Thank you.
Questions?
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