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Prostate MRI - Indications

= RADIATION THERAPY PLANNING
Limit collateral damage

= RECURRENTTUMOR LOCALIZATION
PSA relapse after definitive therapy




Oncology

Dynamic Contrast-enhanced-magnetic
Resonance Imaging Evaluation of
Intraprostatic Prostate Cancer: Correlation
with Radical Prostatectomy Specimens

Philippe Puech, Eric Potiron, Laurent Lemaitre, Xavier Leroy, Georges-Pascal Haber,
Sebastien Crouzet, Kazumi Kamoi, and Arnauld Villers

OBIECTIVES To determine the disgnostic pedormance of dynamic contrst-enhanced—magneric resonance
imaging [DCE-MRL) in the identibeation of intraprostatic cancer foci related o cancer volume
at histopathobogy, in patients with clinically localized cancer tremed by mdical presemectomy,
with whole-mount histopathologic sections as the reference standard.

Eighty-three consecutive madical prostatectomy specimens from patients refiermed for a prostate-
specihe antigen elevation were correlated with prebiopsy MBL MBI resules ranked on a 5-point
scale were correlated with the hndings of histopathology maps in B prossare sectors, including
vodume, largest surface area, and percentage of Gleason grade 4/3. The area under the receiver
openrlimng characteristic curve wis used.

Median prostate-specibc antigen was 815 ngiml. DCE-MEBI was suspicious in 35 (66%) out of
B3 patients. A separate cancer foci {mean 1,55 per patient) was present in 212 (34%) of 664
octants and DOCE-MEL was suspicious in 68 of 211, Semsivtivity and speciheiry of DCE-MRI m
w 32% and 95%, respectively. For
identification of cancer foci > 0.5 ml, the sensitivity and speciheiry were B6% and 94%,

seore 3.4 or 5 for wdentibeation of cancer foci at any volume w

respectively, with the under the receiver operating characteristic curve of 0874, Mean volume
of DCE-MRI detecred and missed cancers were 244 mL (0.02-14.5) and Q.16 mL (00003-2.4),
respectively. Sensitivity and speciheity of DCE-MED for wdentibeation of = 10% of Gleason grade
45 were 81% and 81%, respecrively.
CONCLUSIONS CLEE-ME] ean accurately identify intraprostatic cancer foci. Possible applications are guidance
hh:.|1|-\.'v'|\|u.':-, s leetion of PR Bor wizkelibul waibing, asd focal ereatocnt E']|||1|||::|;_ LIROLOHTY

T4: 1094 =1100, 2009, © 2009 Elsevier Inc.

i
he detection of a prostatic cancer relies on sys-  cancers than in benign proseate tissees.” [0 was shown

ematic biopsies in cose of merensed  prostace- that prostate MEI vsing a high-resolution pelvie phased-

gpecihic antipen (PSA) or abnormal digital rectal  armay (PPA) coil either stand alone® ar eombined with

examimation. Magnetic resonance imaging (MEL) i com-
mwmly wsed after a negative sytematic rmmsectal ol
s { TRLES p-guiched biopay and a high comcer auspicion,
1w find an abnommality andfor o detect extraprostatic or
Iyengphy moche imveiasion. A berrer knowledge of preoperative

cancer charscteristics. thar i, location. size. surface area.

endorectal coil® and of Tl-weighted imaging (T 1-%1)
sequences may tesult in higher localization rtes dwe 1o
berter signal homogensity, especially in the anterior
compartment.? Current MBI protocols ean combine
ather MR sequences including proton spectroscopy or

diffisinmeweiohted imasine 2 ln g cecent meview of the




Initial detection

83 patients

Pre-biopsy MRI followed by radical
prostatectomy

Specimens compared with pre-biopsy MRI results

PPV of MRI was 76% (68/90)
NPV of MRI was 75% (498/664)

For cancer > 0.5 CcC:
sensitivity of 86%
specificity of g4%

Puech P, Potiron E, Lemaitre L, et al. Dynamic contrast-enhanced-magnetic resonance imaging evaluation of intraprostatic prostate cancer:
Correlation with radical prostatectomy specimens. Urology 2009;74:1094-99.
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Color Map =
Rapid wash in & washout




Targeted rebiopsy:

Gleason 6 cancer




Staging low risk patients
prior to active surveillance

Percentage of men under active
surveillance for insignificant prostate
cancer reclassified as significant cancer

at 2 yearsis:

20—30%




Preoperative nomograms incorporating
Ll magnetic resonance imaging and spectroscopy
' | for prediction of insignificant prostate cancer
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DEIECTIVES

% [a vabdale previously publshed
nomograms for predicing insigraficant
prastate carcer (FCa] than incorparste
clirical data, percentage of biopsy cones
positive [BBC+) and magnetic resonanee
imaging [MRI) er MRIME spectreseapic
imaging (MRS resulis.

® We also dessgned rw POMOGram
model noorparating magnetic resonamnte
nesults and clinical data without detailed
mapsy data. Nomograms for predicing
ansignificant PC2 can help phiysicians
counsel pateniis with clirscally low-rsk
disease who are ehoosing between active

What's kmown on the subject? and What does the study add?

Homograms are sealsble that combne dinicsl and opsy findings 1o prédact the
probabality of patholagically irsignificent prastabe cander m patbents with chnically
baw-risk disesse Based on data from paienis with Glekson scone 6 dinical stage <

T2a ard PS4 <20 ngimil, our group developsd the first nomogram models for presicting
nsagnificant prostale cancér thatl moor parated dinical dats, detailed biopsy data and
findirgs Tram MRl ar MEIMAS] [EIU Int 2007:2%3(4]:TAE-23L When tested
refrospectively, these MR models performssd sigraficantly better than standard chinical
models with and withoul detailed biopsy dats

‘e prospectnely valbdated the préviously publishéd MR-based namagram models in 2
population af patients wilh Glesson spare B, clinical stage = T2a ard PS4 <10raimi.
Hased an data from this same population, we sso developsd twe néw madels for
predicting insigraficant prostate cancer that combane MR findings and dinical dsta
withoul detailed biopsy data. Upon iniisl Desting, the new MR models ped omned
sigriifacarithy better than & cinical mode lackng detailed biopsy data

and samilarly ta the more cormpre Fenshe
chinical rodel

& [here were fowr models incorparating
WAl o MRITRS] and clinseal data with




Low risk patients

181 low risk prostate cancer patients
All had MRI before prostatectomy
At surgical pathology, Gleason score was

upgraded in 56% of patients

MRI performed better than regular clinical
models in predicting likelihood of
insignificant disease

Shukla-Dave A, Hricak H, Akin O, et al. Preoperative nomograms incorporating magnetic resonance imaging and spectroscopy for prediction of
insignificant prostate cancer. BJU International 2011;109:1315-22.




Imaging for radiation therapy planning

= CT typically used for
external beam
therapy due to ability
to acquire 3D data set

= CT howeveris limited
by:
Poor organ delineation
Ability to acquire
images only in axial
plane




MRI for radiation therapy planning

= MRI offers three
main benefits:

Better spatial
resolution = detailed
anatomy and less
collateral damage
Multiplanar acquistion §
Target lesions for

boosting




Strahlentherapie
und Onkologie Original Article

Definition of the CTV Prostate in CT and MRI by Using
CT-MRI Image Fusion in IMRT Planning for Prostate
Cancer

Bettina Hentschel', Wolfgang Oehler, Dirk Strau’, Andreas Ulrich?, Ansgar Malich?, Bettina Hentschel?

Purpose: To determine the prostate volumes defined by using MRI and CT scans, as well as the difference between prostate
delineation in MRI and CT in three dimensions (30). A further goal was to use MRI to identify subgroups of patients in whom
seminal vesicle irradiation can be avoided.

Methods and Materials: A total of 294 patients with biopsy-proven prostate cancer (MRI stages: T,, 16 [5%]; T,, 84 [20%];
T, 191 [65%]; T,, 3 [1%]) underwent pelvic CT and MRI scans before intensity-modulated radiation therapy (IMRT) planning.
3D images were used to compare the prostate volumes defined by superimposed MR and CT images. Prostate volumes were
calculated in cm?,

Results: The mean prostate volume defined by MRI (443 cm? [range, 8.8-182.8 cm?®]) was 35% smaller than that defined by CT
(68.5 cm? [range, 15.2-241.3 cm?]). The areas of nonagreement were observed predominantly in the most superior and inferior
portions of the prostate. The incidence of seminal vesicle invasion (SVI) identified by MRI was 63% (n = 182 of 290). The me-
dian length of SVI was 2.6 cm (range, 1.1-4.7 cm; 62% of the median SV length). The low-risk patients (59%, n = 171 of 230)
calculated by applying the Roach and Diaz formula had a SVI rate of 57% (n = 97 of 171), the high-risk patients (41%, n = 119
of 290) of 71% (n = 85 of 119).

Conclusions: Compared with MRI, (T scans overestimate prostate volume by 35%. CT-MRI image fusion-based treatment
planning allows more accurate prediction of the correct staging and more precise target volume identification in prostate
cancer patients.

Key Words: Prostate cancer- MRI - Definition of prostate CTV - IMRT




Defining CTV with MRIvs. CT

294 patients with prostate cancer underwent
MRI and CT prior to IMRT

3D images were used to calculate volume on MRI
and CT

Mean prostate volume was 35% smaller than
mean CT volume

MRI also more correctly identified SV invasion
when compared with Roach-Diaz model

Limiting SV radiation reduces irradiated rectal
volumes



















Recurrent tumor localization

» Evaluate patients with biochemical failure

= Biopsy proven recurrence rate after radical

prostatectomy: 32- 54%

= Digital rectal examination and TRUS are
often inadequate in detecting recurrent
disease




Emanuele Casciani!
Elisabetta Polettini!
Enrico Carmenini®
Irene Flariani?
Gabriele Masseli!
Luca Bertini!

Gian Franca Gualdi!

Mirpwibr s e0n1raskanhanced MR WS, grastana
i plasm, raculvenca

Genitourinary Imaging * ©@riginal Research

Endorectal and Dynamic Contrast-
Enhanced MRI for Detection of
Local Recurrence After Radical
Prostatectomy

OBJECTIVE. The ohjsctive of our study was to evaluate the sensitivity amd specificity of
endorectal ME] combined with dynamic contrast=enhanced MEI i detect local recurnrence
after mdical prostaleciony.

MATERIALS AND METHODS. A wtal of 51 patients who had undergone radical
prostatectomy for pristatic adenocarcinoma 10 months to 6 vears before underwem a comes
bined endorectal ooil MET and dynamic gadolinium-enhanced MREI before endorectal somos
graphically guided hiopsy of the prostatic fosca. The MEI combined with MR dynamic imags
ing rexualis wars correlated with the precesce of recurrence defined 2c 2 pocineae biopasy recult
or redsction in prostale-specific antigen level after radtion therapy.

RESLULTS. Overall data of 46 {25 recurred, 21 nonrecurred) out of 51 evalusted patients
were analyzed. All recurrences showed signal enhancement after gadolinium administration
and, in particular. 22 of 24 patients (91%) showed rapid and early signal enhancement. The
owerall sensitivity and specificity of ME dymamic imaging was higher compared with MEI
alone (88%. [95% C1] 6%=98% and 100%, Bd=100% compared with 48%, ZB=60% amnd 525
A0=T4% . MRI combined with dynamic imaging allowed better identification of recurrences
compared with MEI alone (McNemar test: chissquare, = 166T; p = < DLOD0T).

CONCLUSION. MR combined with dynamic contrast=enhanced MR shivwed a higher
sensitivily amd specificity compared with ME] alone in detecting local recurrences afier radd-
ical pristatectomy.

n patients with prosiate cancer, tomy & a fundamental issue for thewspy amd

the site of disease recurrence afe followsup of these patients.

ter mdical prostatectomy is a Digital rectal examination (DK E) has been

crifical issue because 0 may  shoam o be inadequate in detecting bocal res
greaily influence the subsequent therapeutic  currences [5]. ARbough endorecta] sonogras
drategy and patient mamagement. Local res  phy (imnsrectal ulrsonography, TEUS) is
currence of prosiaie cancer afier madical  better than DRE for defecting local recur




Recurrent tumor localization

» 46 patients with biochemical failure
underwent MRI followed by TRUS biopsy

25 patients: recurrent tumor

21 patients: no tumor

» DCE MRI for detection of recurrent tumor
sensitivity of 88% (22/25)
specificity of 1200% (21/21)

contast-enhanced MRI for detection of local recurrence after radical




Recurrent tumor localization




Sample Report

The following is areport on the examinations performed on the above captioned patient at the GALLOWAY office.

MRI PROSTATE WITH AND WITHOUT INTRAVENOUS CONTRAST

HISTORY: Elevated PSA.

PSA: 6.

COMPARISON: None.

TECHNIQUE: Magnetic resonance imaging of the prostate was performed on a 3 Tesla magnet with a surface phased array coil
utilizing multiplanar T1, T2 weighted, diffusion weighted, and dynamic post contrast sequences, Postprocessing was performed with
iCAD VividLook software.

CONTRAST: 20 cc IV Optimark.

FINDINGS:

Prostate size: 5.5 x 4.8 x 3.5 cm.
Prostate volume: 46 cc.

Central gland: Heterogenous with no discrete nodule. There is prominence of the median lobe.
Peripheral zone: There are 2 lesions which are low suspicion for malignancy and requires targetedrebiopsy including:

Left mid PZ: 19 x 12 x 9 mm lesion series 9 image 17 and series 5 image 9. This lesion is located 14 mm anterior to the posterior
capsule. The midportion of this lesion is 15 mm from the midline. This lesion fills segment 4A. The lesim is low signal on T2, has a
type Il enhancement and no restricted diffusion,

Left apex: 8 x 8 x 7 mm lesion series 9 image 21 and series 10 image 10. This lesion abuts on the posterior capsule. The center of the
lesion is 7 mm from the midline. This leson straddles segments Sp and 6p. This lesion is low signal on T2, has a type Il enhancement
and mild restricted diffusion.

Capsule: Intact and smooth without bulging.

Neurovascular bundle: Intact with no evidence of invasion.
Seminal vesicles: Symmetricand within normal limits.

Bladder: Within normal limits,

Pelvic soft tissues: Within normal limits,
Lymph nodes: No adenopathy.

Bones : No aggressive bone lesions.

IMPRESSION
Parkwood Professional Park - Suite 101 - 44 E. Jimmie Leeds Road - Galloway, NJ 08205 - (609) 677-XRAY (8729) - Fax. (509) 652-6512




Sample Report

Atlantic
Medical
Imaging

1 44 E. Jimmie Leeds Road, Galloway, NJ 08205

0 30 E. Maryland Avenue, Somers Point, NJ 08244
01 3100 Hingston Avenue, Egg Harbor Township, NJ 08234

(609) 677-XRAY (9729)
MRI PROSTATE

Patient Name: (Saddler;Toneyy MRN: [0UZZ3SSTIy

Date of Procedure:  August 24, 2012

Twenty-seven Regions of Interest

Twelve posterior (p) and twelve anterior (a) glandular regions -
mediolobar and lateral at base, mid and apex.
Three anterior stroma (as) central regions.




PI-RADS: Prostate Imaging- Reporting
and Data System

1: Benign features

2: Low suspicion
3: Intermediate suspicion
4: High suspicion
5: Consistent with cancer




Prostate MRI Summary

MRl is the OPTIMAL modality for imaging the prostate

Multiparametric approach required to maximize
sensitivity and specificity of exam

Endorectal coil not required

MRI before radiation therapy affords less collateral
damage and better lesion targeting




Prostate MRI Summary

TRUS negative biopsy : 5o% will be
recommended for targeted rebiopsy.

Targeted rebiopsy: 30% positive.

Active surveillance: MR outperforms standard
nomograms for confirming insignificant disease.

Pre-op ECE/NVB: 72% accuracy

Suspected recurrent tumor: 88% sensitive.




First
presentation
(TRUS biopsy)

Staging MR
(intermediate or
high risk)

Biopsy negative
and clinical
suspicion PCa

Active
surveillance

Staging MRI
(low risk)

Detection MRI
and re-biopsy




