Vyuziti magnetické rezonance pri
zobrazeni prostaty, dalsi dulezité
zobrazovaci technologie



— Zaklady magnetické rezonance pri vysetreni
malé panve, prostaty a uzlin.

— Zpusoby zpracovani obrazu a jejich vyuziti,
jednotlivé roviny rezu a jejich vyuziti pro fuzi

— PI-RADS system a indikace biopsie dle MR.
— PSMA PET u karcinomu prostaty

— Praxe: Konturace obrysu prostaty a lozisek na
PC, tvorba 3D datasetu



Principy biopsie s vyuzitim MR (Fuze)

* Spojeni dvou zobrazovacich modalit
— Prvni z paméti pristroje (mpMR, PetCT, PetMR, HS)
— Druha je real time (sonografie s vysokym rozliSenim)

* Spojeni obrazu zajistuje
— Mozek vysetrujiciho (kognitivni fuze)
— Pristrojova sestava

* software v pocitacCi v UZ pristroji nebo v externim PC
* Navigacni technika, ktera doda informace o poloze sondy



MR podklady pro planovani biopsie
Plan
biopsie

*VicecCetné série MRI obrazu je

vyhodnocen standardnim mpMR
software

T2 vazené skeny
DWI — difuzné vazené obrazy —
DCE - dynamicky kontrastni sken

— po podani kontrastni latky
intravenozné

*Léze jsou identifikovany a
zvyrazneny pro urology

«vetsinou na radiologickem
pracovisti a data predana na
urologii




Postup fuzni biopsie
Import MR dat z CD (DICOM) a vytvoreni 3D datasetu

Re — analyza, oznaceni kontur a lézi s pomoci T2 a
grafického protokolu

Registrace (sparovani s UZ obrazem)
Zapojeni navigace

Navigovana biopsie



Konturovani obrysu prostaty a lézi

UZ prostaty:predatestacni kurs 2021



MR ve svete?

2014 2016
Are you now performing Are you performing MRI-
MRI-guided prostate biopsy? guided prostate biopsies in

your practice?
Yes

17%

No;
considering it

No; not
considering it

Source: Responses to UT online survey, February 2014

Source: Responses to Urology Times online Source: Prostate MRI: a national survey of
survey, February 2014 Urologist’s attitudes and perceptions., B.J. et al.,
2016.
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Vyuziti mprMR prostaty 2021

e Soucasti guidelines
— EAU
— AUA
— NICE

MR doporuceno jako prvni vySetreni po PSA |



— Se—— I

Precision study: : Multicenter (UK): Randomization:

A% v NEW ENGLAND | wayr0, 200
Y./ JOURNAL of MEDICINE N Engl | Med 2018 2017629777

MRI, PI-RADS = 3: MR-TB :181/252 (72%)
TRUS-SB, 10-12 cores : 248
Detection rates cs Pca:

v SB: 26% TB: 38% (TB 13% less insign. Ca)
p<0.001
— Conclusion: MRI First and TB superior

avallable »t www sclencedirect com

THE LANCET
Oncology

MRI-First study: Multicenter (Fr)

-Detection rates cs PCa: 37%
SB: 29.9% TB: 32.3% NS

All: mpMRI

12 systematic biopsies + 2 cores of e
Head-to-head Comparison of Transrectal Ultrasound-guided

hypoechoic lesions (if there)

Buropean Ausockanen of Uroicgy

pu—

ropeanurelogy.com EUROPEAN

Platinum Priorty - Prostate Cancer
X —_ .

Prostate Biopsy Versus Multiparametric Prostate Resonance

3 target biopsies PI-RADS 2 3 (47°/°) Imaging with Subsequent Magnetic Resonance-guided Biopsy

in Biopsy-naive Men with Elevated Prostate-specific Antigen:
A Large Prospective Multicenter Clinical Study

SB.omy; 5.2% TB-iny; 7.6% NS Marloes van der Leest*, Erik Comel, Bas ksraél*, Rianne Hendriks ‘. Anwar R. Padhani
et Martijn Hoogenboom °, Patrik Zamecnik®, Dirk Bakker®, Anglita Yanti Setiasti”,

Conclusion: MRI FIRST and SB+TB, Both

Jeroen Veltman', Huib van den Hout', Hans van der Lefij®, Inge van Oort”, Sioerd Klaver",
Frans Debruyne’, Michiel Sedelaar, Gerjon Hannink’, Maroeska Rovers’,

Christina Hulsbergen-van de Kaa*', Jelle O. Barentsz™-"

Flzni biopsie prostaty 2021

[Ty PR |
9



Updated Guidelines

¢AUA 2019:

When a quality prostate MRI is obtained, current evidence now
supports its use in men at risk of harboring prostate cancer prior
to their first biopsy, as well as in men with a rising PSA following
an initial negative standard prostate biopsy procedure

¢EAU 2019:

According to the latest directions, the early use of multiparametric
magnetic resonance imaging (mpMRI) before a prostate biopsy is
recommended in both biopsy naive patients and in patients with a
prior negative biopsy for the detection of prostate cancer.
https://uroweb.org/quideline/prostate-cancer/#5

Fuzni biopsie prostaty 2021 10



Updated Guidelines

¢French Urology Association:
Using magnetic resonance imaging (MRI) as an initial test for
suspected prostate cancer patients is now recommended by the

French Urology Association.
https://www.urofrance.org/user?destination=node/44 392

¢NICE (UK):
The National Institute for Health and Care Excellence (NICE)
highly recommends the use of mpMRI scanning as a first-line test
for patients with suspected clinically localised prostate cancer.
Multiparametric MRI scan before biopsy is also recommended for
patients with clinically significant prostate cancer since it helps to

locate the cancer and to target it directly.
https://www.nice.org.uk/news/article/non-invasive-mri-scan-for-prostate-
cancer-recommended-by-nice
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76255
1221

81775
87613

76617

Co za to — bez MR prostaty

Cilené vysSetreni urologem

Punkcni biopsie prostaty

UZ intrakavitalni vySetreni

Kvantitativni analyza moci

Technicko admin komponenta

cilena biopsie pomoci fize MR/UZ obrazu

Jehla special

Punkcni attachement UA1229

Cena zaklad
DPH 21%
Cena

Neni zahrnuta kalkulace histologie, zpravidla 3-4.000 CZK

302
1151
474
44
890
1180
490

620

5151,- K¢
1 082,- K¢

6 233,- K¢



PI-RADS™ v2 Assessment Categories

PIRADS 1 - Very low (clinically significant cancer is highly unlikely to be present)
PIRADS 2 - Low (clinically significant cancer is unlikely to be present)

PIRADS 3 —Intermediate (the presence of clinically significant cancer is equivocal)
PIRADS 4 — High (clinically significant cancer is likely to be present)

PIRADS 5 —Very high (clinically significant cancer is highly likely to be present)
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PI-RADS v2

1-5 point dominant score:

e For peripheral zone, DWI is dominant

o For transition zone, T2W is dominant

Secondary role for DCE (positive or negative)

For DWI: ADC and high b-value images (b value »>1400) are mandatory
39-Sector map

MRSI is not included
Size (>15 mm) is used for T2W + DWI to separate PI-RADS scores 4 and 5
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DW!I Score

No abnormality seen on DWI
and ADC

Indistinct hypointensity on ADC

Focal mild/moderate
hypointensity on ADC and
isointense/mild hyperintensity
on high b-value DWI.

' Focal markedly hypointense on
ADC and markedly hyperintense
on high b-value DWI; <1.5 cm

Similar findings to above but
>1.5 cm in maximal dimension
or definite extraprostatic
extension/invasive findings

Peripheral Zone Lesion

Final PIRADS
Category

4

Negative
focal and early

; enhancement
Dynamic Contrast

Enhancement

Positive
focal and early
enhancement

v

v

y

\ 4
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Transition Zone Lesion

Final PIRADS
T2W Score Category

Homogenous intermediate
signal intensity (normal)

Circumscribed hypointense or
heterogenous encapsulated
nodules (BPH)

Heterogeneous signal intensity
with obscured margins

Include thosenot 2,4, 0r 5 : DWI Score

Lenticular or noncircumscribed,
homogenous, moderately
hypointense, and <1.5 cm

Similar findings to above but
>1.5 cm in maximal dimension
or definite extraprostatic
extension/invasive findings




Nov 2015 - July 2020:

l Total MRI’s 3513

— Biopsy naive 2755
» Total Fusion Biopsies 1578 (44.9%)
Biopsy naive 1162 (42.2%)

PI-RADS n FB

1-2 178 508% 79  44%
3 233 66% 144 61,8%
4 778  221% 692  88,9%
5 717 204% 663 92 5%

Total § 3513 100% 1578 45%

ANDROS
MANNENKLINI

3002 men
2502 men

ok

Fuzni biopsie prostaty 2021

17



Results: All biopsied patients
Nov 2015 - Jul 2020:
3513 mp MRI’'s and 1579 TP-MTF-biopsies

Prostate cancer Detection Rates

PI-RADS| n FB PCa GG1 GG2 GG23

3 226 6,6% 137 60,6% 69 50,4% 34 24,8% 18 13,1% 17 12,4%

696 4 642 4,y 603 91 444 182 79,7%

Total 3444 jp05 1510 454« 810% 296 jo6x 441 9,4 480 355k
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Co potrebuji pro MR fuzi jako urolog?

* Dataset mpMR nebo
bpMR k NAHRANI DAT i %ﬂﬁ
DO FUZNIHO SYSTEMU na N | N
CD, Flash disku

— stacCi T2 vazeneé rezy,
— staci T1,5 Tesla

* Popis od kvalifikovaného
radiologa
— S definici dle PIRADS

— Nejlépe s grafickym
vyjadrenim polohy loziska

Fuzni biopsie prostaty 2021
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2D a 3D Dataset

2D - jednotlivé 2D rezy 3D prostorova rekonstrukce

0
v

" B
By
ETe3
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PRIPRAVA MR DAT pro fuzi

* Conturing: ohraniceni obrysu

— Vykresleni obrysu prostaty na MR T2 vazenych
snimcich, axialni skeny

— Konturace suspektnich lozisek v prostate

e Zvyrazneéni orientacnich bodu pro snazsi
registraci

— uretra, kalcifikace, vacky



Konturovani




Konturovani

MEDEOM:
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Watson elementary:
Automaticka analyza MR prostaty
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Postup fuzni biopsie

Import MR dat ( formadt DICOM) a vytvoreni 3D
datasetu

Re — analyza, oznaceni kontur a lézi s pomoci T2 a
grafického protokolu

Registrace (sparovani s UZ obrazem)
Zapojeni navigace
Navigovana biopsie
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