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rostate MRI, Then and Now
Abbreviated Prostate MRI: Why Now? Why Not Sooner?

\Why Not Now?
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“Bi-Parametric Prostate MRI”

« T2- & diffusion-weighted only

*Potentially <15 minutes
* Requires adequate DWI and calculated high b-value

- Potential pitfalls A R Online First
Accepted Manuscript

* More category 3
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° I N expe rle n Ced Naive Men with Suspected Prostate Cancer: A Narrative Review
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« T2-weighted imaging and spectroscopy
* This was bi-parametric prostate MRI in 2010




11/16/2020

Another History Lesson:
First “Modern” bpMRI

BJU' ' From the NIH

BJU International Controve rSiaI
in its time
Diagnostic value of biparametric magnetic resonance imaging

(MRI) as an adjunct to prostate-specific antigen (PSA)-based
detection of prostate cancer in men without prior biopsies

Urological Oncology = € Free Access

Soroush Rais-Bahrami, M. Minhaj Siddiqui, Srinivas Vourganti, Baris Turkbey, Ardeshir R. Rastinehad,
Lambros Stamatakis, Hong Truong, Annerleim Walton-Diaz, Anthony N. Hoang, |Jeffrey W. Nix, Maria .
Merino, Bradford J. Wood, Richard M. Simon, Peter L. Choyke, Peter A. Pinto g% ... See fewer authors ~

First published:{21 January 2014} | https://doi-org.ezproxy.med.cornell.edu/10.1111/bju.12639
Citations: 86
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ystems v2.1:

“PI-RADS”

@ Weill Cornell Medicine - NewYork-Presbyterian
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>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

e

Iropean Assscianion of Urology

PI-RADS Prostate Imaging - Reporting and Data Sys™ e o
Version 2

feffrey . Weinreb™ " felle O. Barenrsz "', Peter L. Chovke . Franvois Cornud

{ Wei“ COrne“ Medic]ne Masoom A. Haider*, Katarzyna J. Macura’, Daviel Margalis . Mitclell D, Sch

Laing Stern’, Clare M_tempany’, Harriet ¢ Hhoeny Sadna Vering |
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1000

Publications
Prostate MRI

Diffusion

Biopsy
Artificial Intelhgence
and Deep Learnmg

1
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
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Primary
Slgnificant
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+ apparent with
transition zone diffusion optional
characterization & coefficient map: enhancement curve:
@tﬁ‘gmﬂeu Medicine most specific mosL mﬂég@terian
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f T e, native
ABE Map.., b=800 s/mm? b=1400 s/mm?
: calculated
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DWI Connotes Cellularity

*Low Grade: Gleason 3+3 <High Grade: Gleason 4+3
(ISUP category 1) (ISUP cateo 3

P v .
t}' ’.- 7‘-"/% 3
W I .
v, 5 9 ~
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Restricted Unrestricted
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Pharmaco-kinetic maps
automatically find the
early enhancement time
point.

% 4 %
Early i 1
Precontrast Enhancement 8 sec. later Subtraction

17

* Technically very demanding

* Adds least to AUC for
cancer characterization

* Poorest spatial resolution
*But — most specific

(& Weill Cornell Medicine 7 NewYork-Presbyterian
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* Endorectal coil may be
necessary
* Resolution of capsule

* Poor gradient
performance

* Artifacts, e.qg.
hemorrhage

(@ Weill Cornell Medicine

*DWI, DCE parametersh

19
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*If no DWI, use T2
If no DCE, use DWI

(@ Weill Cornell Medicine

+If no DWI, use DCE |

/] 5 NewYork-Presbyterian
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Yterian

* Targets only: 20%
 Systematics only: 14%

* Both: 66%

* PI-RADS>2: 35% PPV
* PI-RADS>3: 49% PPV

(@ Weill Cornell Medicine

Level 1 Evidence

*PRECISION: targets 39%, systematic 27% csPCa
*Dutch 4M: targets 25%, systematic 23% (p=0.17)

*MRI-FIRST (intra- |nd|V|duaI)

3
2 15

« 26-center metanalysis 2020:

& Overall PPV

ite-specific P
idence interval
5 NewYork-Presbyterian
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PRECISION 877 Screened

377 excluded

248 systematic
biopsy

252 MRI

64 (27%) 95 (39%)
Significant Significant
Cancer Cancer

23 (9%)
Insignificant

m MRI:Significant mMRI:Insignificant m MRI:Benign m MRI:No target nign ignifi m Systemat Cancer

Noninferiority ~ Difference in Rate of Primary Outcome (95% Cl)
Jnalysis margin percentage points

'
|ntention-to-treat analysis 1 b . J 12 (4-20] A

: s ; =2 52 (21%) Benign

1
Modified intention-to-treat analysis i ; 1 12 (3-20)
ber.protocol analysis i [ - ] 12 (3-20)
r t T T T T T 1 0,
-10 -5 0 5 10 15 20 25 71 (284)

Negative MRI

Standard Biopsy MRI with or without Targeted Biopsy
Better Better

- NewYork-Presbyterian
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AUA+NCCN Recommend Targeted
Biopsy After Negative Systematic

National

Comprehensive . NCCN Guidelines Version 2 NCCN Guidelines Index
NCCN = Prostate Early Detection TOQ

g“e‘:;ffrk Prostate Cancer Early Detection Discussion
INDICATIONS FOR BIOPSY TRUS-GUIDED BIOPSY

Initial and Repeat
Extended-pattern biopsy (12 cores)
* Number of cores:

» Sextant (6),

» Lateral peripheral zone (6), and

» Lesion-directed at palpable nodule or
R ) suspicious image
TRUS-guided __ See Management of Biopsy  |. Anteriorly directed biopsy is not supported in
biopsy Results (PROSD-4) routine biopsy. However, the addition of a
transition zone biopsy to an extended biopsy
* Repeat PSA protocol may be considered in a repeat biopsy

d «DRE if PSA is persistently elevated.
PSA >3.0 ng/mL®—s Follow up in 6-12 mo with PSA/DRE® Multiparametric MRI may help identify regions

or

* Workup for f issed ior bi i d should
ian di of cancer missed on prior biopsies and should |
benign disease be considered in selected cases after at least 1
or negative biopsy.
: ) ) «For ngﬁ-rls# men With negative biopsies,
Prostate Magnetic Resonance Imaging and Magnetic Percent free PSA, 4Kscore, or phi® consideration can be given to a saturation
Resonance Imaging Targeted Biopsy in Patients with :’i°S_ Strateg d/inc‘lrl“ﬂi" ":"Sﬁ_fi"eal =
h Prior Negative Biopsy: A Consensus Statement by ot ;‘;‘,‘,‘;‘;fg;;y pel a:p‘,’:e ° e'“;;g;;“'“‘* ne
OZZZA/gI;‘SEdES3OAR http://dx.d 10.1016/j. 2016.06.079 © que based o c resu "
THE:ASOLA]IR:\IAL OF"UR‘O/LOGY‘” “pb//v);\.i‘e‘;i%éwé‘rwéﬁ:ﬂézernwber z‘ozs * Local anesthesia can decrease pain/discomfort
2016 by Aweaican URoLoGICAL AssCIATION EDUCATION AND ReseARcH, INc. Printed in U.S.A. associated with prostate biopsy and should be
offered to all patients.
} Weill Cornell Medicine 5 NewYork-Presbyterian
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AUA+NCCN Recommend Targeted
Biopsy After Negative Systematic

National

Comprehensive NCCN Gui

IN(e{8}yf Cancer
Network®

delines Version 22019

Prostate Cancer Early Detection

NCCN Guidelines Inde\
Table of Contentq
Discussion

NDICATIONS FOR BIOPSY"

Repeat PSA
DRE, if not
performed
during initial risk
assessment
Workup for

+ Consider biomarkers
that improve the

MANAGEMENT

ransperiEeal-guided biopsy with M

ransrectal ultrasound-(TRUS) or
RI
argeting®:"

) or
i 1
«[Consider ] TRUS-guided biopsy*
multiparametric MRI>™

benign disease

(@ Weill Cornell Medicine

or

Follow-up in 6-12 mo with PSA/DRE"!

See Management of Biopsy Results
(PROSD-4)

= NewYork-Presbyterian
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PI-RADS Steering Committee: The PFRADS
Multiparametric MRI and MRIdirected Biopsy Pathway

About 33% (26-41) have PI-RADS 1-2 scans

Unwar R. Padhani, MBBS, MRCE FRCR + Jelle Barentsz, MD, PhD * Geert Villeirs, MD, PhD »
Undrew B. Rosenkrantz, MD * Daniel J. Margolis, MD * Baris Turkbey, MD * Harriet C. Thoeny, MD *
Frangois Cornud, MD * Masoom A. Haider, MD »
Clare M. Tempany, MB, BAO, BCH * Sacdhna Verma, MD « Jeffrey C. Weinreb, MD

Katarzyna J. Macura, MD, PhD

About 67% (57-74) have PI-RADS 3-5 scans

No cancer/benign
74% (69-81)

ISUP22:
sUP1:16% 1429

100 biopsy naive men with PI-RADS 1-2 MRI
undergoing systematic biopsies only

No cancer diagnosed after biopsy.

Insignificant cancers (ISUP grade = 1) detected by MRI-
directed and systematic biopsy.

Proportion of insignificant cancers (ISUP group = 1) found
by systematic biopsy cores.

Significant cancers (ISUP grade > 2) detected by MRI-
directed and systematic biopsy.

Proportion of significant cancers (ISUP grade > 2) found
by systematic biopsy; undetected by MRI-directed
biopsies.

No cancer/benign
29% (23-35)

ISUP=1: 4% (2-7)
ISUP=1:21% (17- 27)

ISUP=2: 5% (3-8)

ISUP>2: 44% (39-50)

100 biopsy naive men with PI-RADS 3-5 MRI
undergoing MRI-directed and systematic biopsy

Radiology
2019;
292:464—-474

Subjects at risk for MDT review
clinically significant ==t Safety net
prostate cancer monitoring
regimen
i Appropriate |
! Pre-mpMRl risk stratification ]
Non-high risk
PI-RADS 1&2
PI-RADS compliant PSAD <0.1-0.15
mpMRI ‘No immediate biopsy”
PI-RADS 3-5
PI-RADS 1&2 + high risk factors*
+ve biopsy Biopsy -ve biopsy
(Table 1 for options) PI-RADS 3
Risk stratified Non-explanatory
therapy histology (PI-RADS 4&5)
Re-biopsy

(Table 1 for options) -ve biopsy

+ve biopsy

High-risk determined by PSAD, prior biopsy histology, family history, risk

calculator, genomic risk score

26
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Comparison by Indication

Pulse
Aspect Index Sequence

Biopsy Center All
Surgery Borders T2
XRT Mets DWI
Focal Size

(@ Weill Cornell Medicine - NewYork-Presbyterian
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'ﬁiﬁltrasound

& |

Treatment Oy
Planning | After Therapy
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rostate MRI
Less IS more

Why Now? Why Not Sooner?

Weill Cornell Medicine 5 NewYork-Presbyterian
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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
(@ Weill Cornell Medicine = NewYork-Presbyterian
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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 p
Dynamic contrast )
Post-contrast pelvis

Total 13.5

(@ Weill Cornell Medicine - NewYork-Presbyterian
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. ) Ivan Jambor
uivaien :
1/2 Updated access online

risk calculator for men with a clinical suspicion of
prostate cancer bpMRI

Detection of Cancer

* 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

Weill Cornell Medicine
32
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Training is Key

 Education stresses

mpMRI
FREE N b
*More bpMRI cases b
available Prof. Jelle Barentz
.. . . Univer.s?ity Hospital
*Retraining for radiologists =
and SurgeOnS Used tO ‘Pros and cons of bpMRI vs mpMRI in prostate’
m p M Rl Join us on 25 November 2020 at:

NYC 8am / London 1pm / Berlin 2pm / Beijing 8pm / Sydney 11pm

(@ Weill Cornell Medicine
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Vot bpMRI?
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Sound Familidr?
4 5 - o
Similar to controversy oVer use of endorectal.coll
*Similar concerns

* More quality dependence -
*Less information
*Less invasive é

*Less expensive

(@ Weill Cornell Medicine 5 NewYork-Presbyterian
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b1400 axial

> : / : s 3
' DCE axial

5 NewYork-Presbyterian
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PI-RADS
Assessment
Category

Peripheral Zone

PI-RADS 1

I

PI-RADS 2

|

PI-RADS 3

PI-RADS 4

PI-RADS 5

N

) Weill Cornell

5 NewYork-Presbyterian
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T1FS pre

DCE Sub

DCE axial
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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

(@ Weill Cornell Medicine 5 NewYork-Presbyterian
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Uniform & ¥ “Focal Focally marked
decreased/ “ug = low increased perfusién
signal in wsignal

%L%hgral . j % j L
| g Recu&nce after

Radiation Therapy
= J

1

Restricted diffusion

20



- Bilateral foci of restricted
diffusion and increased
perfusion are inconspicuous
on T2-weighted images

*T2 and ADC signal

the latter showing response

(@ Weill Cornell Medicine

decreases, as does perfusion,

41

_Moderately low sighal mass ‘at_

rightaspect 6fwésico-usethral
=" ianastonmosis l\

Restricted diffusion:

Low'mJ\al on ADC

| Prostatectomy
/

Focally increased
perfusion

./

High signal on high
b-value DWI

11/16/2020
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Slightly to & ' & o _ Decreased
complefelyas ’;E@reated area \‘ perfusion
dark on T2¥ \** _ shrinks
5 - Similar
s effects with
TURP/ |laser

Rost.Cty

\
¢

Variable e}fect on ,
ADC :

22
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*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

(& Weill Cornell - NewYork-Presbyterian
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* Assessment and reporting standards forthcoming
* DCE best indicator, difficult to quantify

« ADC quantifies response
* Protocol-dependent

* T2 can be difficult to interpret

(@ Weill Cornell 5 NewYork-Presbyterian

46

23



11/16/2020

3 JON .’ . O

Metal—»no DWI.! etal gonjpromi: Lymph node is not

Suspicious on T2 S /| 'andposty )  suspicious on T2
~PSMA;*DCE contrast-gradient T1 but'PSMA-avid

24
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* Bi-parametric MRI: T2+diffusion-weighted imaging
* No contrast-enhanced imaging

*VValidated for cancer detection

* Pitfalls
» Artifacts: hip replacement, motion, rectal distention
» Post-treatment
* Requires greater experience
* More category 3 lesions

(& Weill Cornell - NewYork-Presbyterian
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