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STUDIO MORFOLOGICO
Valutazione anatomica multiplanare
Lesioni zona transizionale
Stadiazione

SEQUENZE T2 (T2)
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© DENSITA' CELLULARE
® Caratterizzazione tessuto neoplastico
® Lesioni zona periferica

SEQUENZE IN DIFFUSIONE (DWT)

SEQUENZE DINAMICO-
PERFUSIONALI (DCE)

VASCOLARIZZAZIONE PARENCHIMALE
Valutazione lesioni dubbie zona periferica

»
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® PROBABILITA' NEOPLASIA PROSTATICA SIGNIFICATIVA
® PI-RADS score 1 PROBABILITA' MOLTO BASSA (<5%)
PI-RADS score 2 PROBABILITA' BASSA (15%)
PI-RADS score 3 PROBABILITA' INTERMEDIA (33%)
PI-RADS score 4 PROBABILITA' ALTA (70%)
PI-RADS score 5 PROBABILITA' MOLTO ALTA (90%)

Radiology
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* Greer et al, Radiology 2017
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available at www.sciencedirect.com
journal homepage: www.europeanurology.com

inum Priority - Review - Prostate Cance

Diagnostic Performance of Prostate Imaging Reporting and Data
System Version 2 for Detection of Prostate Cancer: A Systematic
Review and Diagnostic Meta-analysis

Sungmin Woo *', Chong Hyun Suh "<, Sang Youn Kim **, Jeong Yeon Cho °“, Seung Hyup Kim °“

What Is the Negative Predictive Value of Multiparametric

Magnetic Resonance Imaging in Excluding Prostate Cancer at
Biopsy? A Systematic Review and Meta-analysis from the
European Association of Urology Prostate Cancer Guidelines Panel

Paul C. Moldovan®', Thomas Van den Broeck "', Richard Sylvester”, Lorenzo Marconi*,
Joaquim Bellmunt"*, Roderick C.N. van den Bergh”", Michel Bolla', Erik Briers’,

Marcus G. Cumberbatch*, Nicola Fossati', Tobias Gross ™, Ann M. Henry", Steven Joniau ",
Theo H. van der Kwast®, Vsevolod B. Matveev”, Henk G. van der Poel", Maria De Santis*,
Ivo G. Schoots ™, Thomas Wiegel, Cathy Yuhong Yuan ", Philip Cornford", Nicolas Mottet ™,
Thomas B. Lam’, Olivier Rouviére “**

¢ RISULTATI RMmp + PI-RADS
® Sensibilita’ PI-RADS v2.1 = 94% (88%-97%),
® Specificita' 82% (68%-91%) J Magn Res Imag 2021**
® VALORE PREDITTIVO NEGATIVO RMmp + PI-RADS**
® 87% x neoplasie significative PI-RADS v2.1 (92%-80%) European Urology 2020****
® 2015-2017: COMPETIZIONE CON BIOPSIA SISTEMATICA (Gold Standard)
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Original Research

Performance of Prostate Imaging Reporting and Data System

Version 2.1 for Diagnosis of Prostate Cancer: A Systematic
Review and Meta-Analysis

Kye Jin Park MD, Sang Hyun Choi MD, PhD & Mi-hyun Kim MD, PhD, Jeong Kon
Kim MD, PhD, In Gab Jeong MD, PhD

iblished: 11 February 2021 | https://doi.org/10.1002/jmri.27546

Negative Predictive Value of Multiparametric Magnetic Resonance
Imaging in the Detection of Clinically Significant Prostate Cancer in
the Prostate Imaging Reporting and Data System Era: A Systematic
Review and Meta-analysis

Niranjan J. Sathianathen ", Altan Omer ", Eli Harriss ", Lucy Davies *, Veeru Kasivisvanathan*,
Shonit Punwani*, Caroline M. Moore*, istof Kastner', Tristan Barrett’,

Roderick CN Van Den Bergh®, Ben A. Eddy ", Fergus Gleeson ‘, Ruth Macpherson®,

Richard J. Bryant‘, James W.F. Catto', Declan G. Murphy °, Freddie C. Hamdy ",

Hashim U. Ahmed’, Alastair D. Lamb

* Woo et al, European Urology 2017

** Park et al, J Magn Reson Imag 2021

*** Moldovan et al, European Urology 2017
**** Sathianathen et al, European Urology 2020
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Recommendations for all patients Strength rating

Do not use magnetic resonance imaging (MRI) as an initial screening tool. Strong

Adhere to PI-RADS guidelines for MRI acquisition and interpretation ! nd evaluate MRI Strong
e T T T T The NEW ENGLAND e e
At Content [ scarch | Advanced Searc
i JOURNAL o MEDICINE

< Previous Article Volume 389, No. 10071, p815-822, 25 February 2017 Next Article >
ESTABLISHED IN 1812 MAY 10, 2018 VOL. 378 NO. 19

. Articles
Diagnostic accuracy of multi-parametric MRI and TRUS biopsy ; 3 : Recommendations for biopsy-ndive patients Strength rating
in prostate cancer (PROMIS): a paired validating confirmatory MRI-Targeted or Standard Biopsy for Prostate-Cancer Diagnosis

study V. Kasivisvanathan, A'S. Rannikko, M. Borghi, V. Panebiance

Hashim U Ahmed, FRCS" & 52, Ahmed £1-shater Bosaily, MBBCh', Lot G. Hellawell, RG. Hindley, M. Roobol, S. Eggener, M. Ghe .
Kapla,FRCP, Prof Mahesh K Parmar, i, Yoanda Colaco-Moraes G. Robert, P.8.S enderink, B A. Hadaschik, A Perform MRI before prostate biopsy. Strong

Alex Freeman, FRCPath, Alex P Kirkham, FRCR, Robert Oldroyd, MA, Ct S.S.Taneja, P. Pinto, 1. Gill, C. Allen, F. Giganti, A. Freeman,
the PROMIS study group' J. Deeks, Y. Tak , M. Emberton, and CM. Moore,

THE L

When MR is positive (i.e. PI-RADS > 3), combine targeted and systematic biopsy. Strong
e RoPEAN | THE LANCET

Onmcollcj)gym o % When MRI is negative (i.e., PI-RADS < 2), and clinical suspicion of PCa is low (e.g. PSA Weak
Volume 20, Issue 1, January 2019, Pages 100-109
density < 0.15 ng/mL), omit biopsy based on shared decision-making with the patient.

European Assaciation of Urology

F im Priority - Prostate Cancer - Editor’s Choi pera

Head-to-head Comparison of Transrectal Ultrasound-guided Use of prostate sYStematlc and targetEd blOPSY on

Prostate Biopsy Versus Multiparametric Prostate Resonance the basis of multiparametric MRI in biopsy-naive
Imaging with Subsequent Magnetic Resonance-guided Biopsy patients (MRI-FIRSTY): a prospective, multicentre, Recommendations for patients with prior negative biopsy Strength rating
in Biopsy-naive Men with Elevated Prostate-specific Antigen:

A Large Prospective Multicenter Clinical Study Palred dlag'ﬂOSth study
Marloes van der Leest”, Erik Cornel”, Bas Israél”, Rianne Hendriks , Anwar Prof Olivier Rouviére MD > £ 3, Prof Philippe Py N N Perform MRI before prostate blOPSy Strong
Martijn Hoogenboom°, Patrik Zamecnik°, Dirk Bakker ", Anglita Yanti Seti Claudon MD ™ ©, Prof Catherine Roy MD P, Floren:

Jeroen Veltman’, Huib van den Hout’, Hans van der Lelij*, Inge van Oort*, . Marine Dubreuil-Chambardel PhD ?, Laurent Mag MRI - IRS I
Frans Debruyne', Michiel Sedelaar, Gerjon Hannink’, Maroeska Rovers’, 9%, Prof Marc Colombel MD ", Prof Sébastien Cr

Christina Hulsbergen-van de Kaa®', jelle O. Barentsz*"* Lemaitre MD |, Muriel Rabilloud MD &J:, Prof b 3 ey 2 4
- When MR is positive (i.e. PI-RADS > 3), perform targeted biopsy only. Weak

When MRI is negative (i.e., PI-RADS < 2), and clinical suspicion of PCa is high, perform Strong
systematic biopsy based on shared decision-making with the patient.

* Prostate cancer EAU Guidelines 2025
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® RMmp STATO DELL'ARTE DIAGNOSI NON INVASIVA Ca*/**
® UTILIZZO RACCOMANDATO nelle attuali linee guida EAU
®|Identificazione
® Stadiazione locale
® Sorveglianza attiva
® LIMITI
® Complessita esame RMmp
® Durata esame RMmp (30')
® Costo esame RMmp
# POSSIBILE SOLUZIONE: ESAME SEMPLIFICATO “Biparametrico” (RMbp)
® Solo 2 parametri (T2 e DWI, < numero sequenze, no mdc)
® Riduzione durata esame (15')
® Riduzione costo esame (no mdc)
® Aumento numero esami per turno/macchina

Delongchamps, BJU 2011
** EAU Prostate Cancer guidelines 2022

*** Stabile et al, Eur Urol Onc 2020
*xx* Rosenkrantz et al, AJR 2018
****% Kang et al, Eur Urol OS 2021

kkax Shoots et al, AJR 2020
*axuax* Li et al, Frontiers in Oncology 2021
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@ JAMA NetWOl'k' Click to view article >

» JAMA Oncol. 2024 Apr 5;10(6):745-754. doi: 10.1001/jamaoncol.2024.0734 &}

Magnetic Resonance Imaging in Prostate Cancer Screening

A Systematic Review and Meta-Analysis

Tamas Fazekas 123, Sung Ryul Shim #, Giuseppe Basile %, Michael Baboudjian , Tamés Kéi 7, Mikolaj Przydacz &,

Gandaglia >, Tibor Szarvas >4, Ivo G Schoots *>1, Roderick C N van den Bergh 8, Michael S Leapman *°, Péter

Nyirady >3, Shahrokh F Shariat 12%:21,22:23.24= pawe| Rajwa 12°

® META ANALISTI JAMA 2024: 12 studi per 80114 Pz
# RM CON BIOPSIE MIRATE EFFICACE PER LA DIAGNOSI PRECOCE Ca PROSTATA
® Riduzione biopsie non necessarie
® Riduzione diagnosi ca insignificanti 2/3
® Mantenimento elevato potere diagnostico Ca clinicamente significativo
®# STRATEGIA PIU' EFFICACE
® Esame semplificato RMbp (>velocita’, convenienza, safety, ma > complessita’ interpretativa)
® "PERCORSO SEQUENZIALE" (RMbp dopo pre-screening PSA)
® Migliore rispetto alla strategia solo PSA, migliore rispetto alla strategia solo RM
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available at www.sciencedirect.com
journal homepage: euoncology.europeanurology.com
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European Association of Urology

An Evaluation of Screening Pathways Using a Combination of
Magnetic Resonance Imaging and Prostate-specific Antigen: Results
from the IP1-PROSTAGRAM Study

David Eldred-Evans “", Henry Tam‘, Heminder Sokhi*, Anwar R. Padhani*, Martin Connor ",
Derek Price’, Martin Gammon?, Natalia Klimowska-Nassar ", Paula Burak "', Emily Day ",
Mathias Winkler “”, Francesca Fiorentino "', Hashim U. Ahmed “""

® STUDIO IP1 - PROSTAGRAM
® 408 Pz, PSA, TRUS, RMbp, se un test positivo Bio sistematica, se Imaging positivo Bio Fusion
® Confronto 13 percorsi diversi tra cui PSA-alone, MRI-alone e una serie di soglie per PSA e
punteggi PI-RADS RM
® Compromesso tra riduzione numero eccessivo di biopsie e mantenimento di tassi elevati di
diagnosi di neoplasie aggressive (ISUP 22)
# STRATEGIA PIU' EFFICACE
® Combinazione PSA 21 ng/ml e punteggio RM PI-RADS 24 mantiene elevato il rilevamento dei
tumori aggressivi (ISUP 22) riducendo numero biopsie
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STRATEGIE MIGLIORAMENTO: INTELLIGENZA ARTIFICIALE




STRATEGIE MIGLIORAMENTO: INTELLIGENZA ARTIFICIALE
ACQUISIZIONE IMMAGINI (DLR)

S Clinical Impact of Deep Learning
Reconstruction in MRI

Radiology:Artificial Inteligence

Impact of Deep Learning Image Reconstruction Methods
on MRI Throughput

Shigeru Kiryu, MD, PhD « Hiroyuki Akai, MD, PhD « Koichiro Yasaka, MD, PhD « Taku Tajima, MD, PhD « Akira Kunimatsu, MD, PhD

Naoki Yoshioka, MD, PhD « Masaaki Akahane, MD « Osamu Abe, MD, PhD « Kuni Ohtomo, MD, PhD Anthony Yang, MD * Mark Finkelstein, MD * Clara Koo, MD * Amish H. Doshi, MD

® VANTAGGI
® < DURATA ACQUISIZIONE 10% - 50% (<Artefatti, >comfort Pz)
® > RAPPORTO S/N sino al 65%
® > RISOLUZIONE SPAZIALE (> Dettaglio anatomico)
® > QUALITA' COMPLESSIVA IMMAGINI (>RM campo medio-basso)
® > COSTI GESTIONE SCANNERS RM (n. esami, consumo energetico)
® < DURATA ESAME RMbp SCREENING (<10°)

® LIMITI
® Disomogeneita' tra i diversi sistemi DLR dei diversi vendors
® Confidenza radiologo

* Kiryu et al, Radiographics 2023
** Jang et al, Radiology 2024
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STRATEGIE MIGLIORAMENTO: INTELLIGENZA ARTIFICIALE
ACQUISIZIONE IMMAGINI (DLR)
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INTERPRETAZIONE IMMAGINI

{L Academic Radiology Academic
Radiology .

Diagnostic Performance of Artificial

Intelligence Based on Biparametric MRI for
Clinically Significant Prostate Cancer: A
Systematic Review and Meta-analysis

Guangzhao Yan °, Yanyan Wang ®, Liqun Chen ¢ & & AR | AR ocour {J‘i,

® METANALISI RMbp con IA SCREENING CA PROSTATA

®99 studi, 4594 Pazienti

® Sensibilita’ RMbp con TA 88%, Specificita’ RMbp con IA 79%

® Accuratezza RMbp con IA 91%

® Accuratezza RMbp con Radiologi 81%

® Applicazione allo screening con RM del ca prostata come ausilio al Radiologo,
potenzialmente superiore all'approccio radiologico

®Necessaria validazione con studi multicentrici

® (Riproducibilita’, Standardizzazione, Controllo Qualita)
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CONCLUSIONI

®RM METODICA IMAGING EFFICACE PER DIAGNOSTI PRECOCE E
SCREENING Ca PROSTATA
®< NUMERO BIOPSIE, < DIAGNOSI Ca INSIGNIFICANTTI
®MANTENIMENTO ELEVATO POTERE DIAGNOSTICO Ca
AGGRESSIVI
.STRATEGIA PIV’ EFFICACE
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