
Semeiotica multiparametrica, strutturazione del

referto e pittfals

Francesco De Cobelli
Dipartimento di Radiologia

Centro di Imaging Sperimentale

UNIVERSITAôVITA -SALUTE

IRCCS OSPEDALE SAN RAFFAELE

MILANO



LA RISONANZA MAGNETICA (RM)  
DELLA PROSTATA

1. WeinrebJC, BarentszJO et al. PI-RADS Prostate Imaging - Reporting and Data System: 2015, Version 2. EurUrol. 2016 Jan;69(1):16-40.

Esame multiparametrico: 

-Studio morfologico T2
-Studio di diffusione (DWI): cellularità
-Studio di perfusione: vascolarizzazione 

T2 W DCEDWI: ADC
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Prostate Imaging Reporting And Data System

ÅDivision of the prostate in (at least) 16 regions

ÅScores from T2WI, DWI e DCE-MRI

ÅScore assignation to each region:

ï Score 1 = Clinically significant disease is highly unlikely to be present; 

ï Score 2 = Clinically significant cancer is unlikely to be present; 

ï Score 3 = Clinically significant cancer is equivocal; 

ï Score 4 = Clinically significant cancer is likely to be present

ï Score 5 = Clinically significant cancer is highly likely to be present.

mpMRI

PI-RADS v 2.0 - 2015



mpMRI

PI-RADS - T2WI
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mpMRI

PI-RADS - DWI
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mpMRI PI-RADS ïversione 2
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PIRADS 3



PIRADS 4 



PIRADS 5





T2 PIRADS 3? T2 PIRADS 4? 

+ DWI PIRADS 5

PIRADS 4



mpMRI PI-RADS - DCE-MRI
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mpMRI

PI-RADS - DCE-MRI
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mpMRI

PI-RADS ïFinal score
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mpMRI

PI-RADS ïReport
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mpMRIïPIRADS 2.0
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PIRADS 2.0 - LIMITI

ÅVariabilità interosservatoremoderata anche tra esperti

i. Particolarmente nella regione transizionale

ÅPIRADS non chiaronelladifferenziazionefra scores DWI 3 e 4-5

ÅPIRADS non èchiaropositivitàdellaDCE nellaZT

ÅPIRADS non aiutanellôidentificazionedei tumori anteriori-

suoperiori cheoriginanodallazonacentrale

mpMRIïPIRADS 2.0



mp-MRI

SEMEIOTICA
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PITFALLS



mp-MRI

SEMEIOTICA
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PITFALLS



mp-MRI

SEMEIOTICA
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PITFALLS (ovverofalsi positivi)

ïAnatomic pitfalls

Å Zonacentrale

Å Ispessimentofocalecapsulachirurgica

ïEmorragiae prostatitepost-biopsia

Å Almeno4-6 settimanedopola biopsia

Å SemeioticaseuqnezeT1! (sangue= ipersegnale)

ïNoduli di prostatiteacuta

ïProstatitegranulomatosa

ïPseudonodulazionecentrale

ïNoduli stromali



mp-MRI

Zonacentrale
ÅRegione simmetrica con segnale 

ipo in T2 alla base della prostata 

adiacente ai dotti eiaculatori. 
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RosenkrantzAB et al. AJR 2014

QuonJS et al. Insights Imaging 2015

KitzingYX et al. Radiographics2016



mp-MRI

Zonacentrale
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mp-MRI

Capsulachirurgica
Å Ispessimento focale capsula chirurgica. 
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RosenkrantzAB et al. AJR 2014

QuonJS et al. Insights Imaging 2015

KitzingYX et al. Radiographics2016



mp-MRI

Correct Timing

ÅAt least 4-6 weeks after biopsies to avoid biopsy-related 

haemorrhageartefacts.

24



mp-MRI
componenteematicapost-bx



PROSTATITE FOCALE

mp-MRI
Prostatite



PROSTATITE FOCALE

mp-MRI
Prostatite

KitzingYX et al. Radiographics2016



T2 W

DCE LGE +

F.V., 60 yo, 

risingPSA (7 ng/ml), 

previouslynegative

biopsies

PI-RADS 3
ADC

Clinical case 1



T2 W

DCE LGE +

ADC

Clinical case 1

F.V., 60 yo, 

risingPSA (7 ng/ml), 

previouslynegative

biopsies

PI-RADS 3 4

Targeted biopsy:

absence of pathological 

tissue with atrophy and

fibrosis 



DCE

PI-RADS 4

K TRANS= 57x10-3/min

ADC

M.V., 60 yo, 

rising PSA (6 ng/ml) 

previously negative

biopsies

T2  ax T2 cor



T2  ax

DCE

T2 cor

K TRANS= 57x10-3/min

ADC

M.V., 60 yo, 

rising PSA (6 ng/ml) 

previously negative

biopsies

Targetedbiopsy: absence of pathological tissue 



PIRADS 5 (FP)
PROSTATITE 

GRANULOMATOSA

mp-MRI
Prostatite



T2 W

DCE

K TRANS

ADC

K EP

Pseudonodulazionecentrale Istologico: negativo



Noduli stromali



Nodulo stromale che si estroflette nella regione periferica
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MpMRI after TRUS or Holep
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MpMRI after TRUS or Holep



mpMRI PI-RADS ïfalsi negativi!

38J Urol 2017



mpMRI PI-RADS ïfalsi negativi!
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mpMRI PI-RADS ïfalsi negativi!
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N0-N1

Clinical Indication
Staging



Edge SB, Byrd DR, Compton CC, et al. eds. AJCC cancer staging manual. 7th ed. New York: Springer -Verlag, 2010.

Organ
confined

Non 
confined

Clinical Indication
Staging



Å Different treatment between organ -condined and non -
organ -confined prostate cancer

Å EXTRACAPSULAR EXTENSION is associated with 
increased risk of a positive surgical margin, which 
influences post -operative biochemical recurrence after 
radical prostatectomy

Å SEMINAL VESICLE INVASION is considered an 
important marker of tumor progression and connected 
with increased risk of lymphnode invasion and local 
tumor recurrence

Clinical Indication

Staging



MRI is considered the most accurate way to detect and stage 

extracapsular extension

Clinical Indication
Staging



MR CRITERIA FOR DETECTING ECE

On T2 -w, at least one of the following:

- Irregular capsular bulge or edge retraction

- Disruption of the prostatic capsule

- Extension into the periprostatic fat

- Broad contact with the capsule (< 12 mm)

- Obliteration of the retroprostactic angle

- Asymmetry of the neurovascular bundles

Wang L, Mullerad M, Chen HN, et al. Prostate cancer: incremental value of endorectal MR imaging 
findings for prediction of extracapsular extension. Radiology 2004;232:133 -9.

Clinical Indication
Staging



No SVI - No ECE ςT2 

No SVI - ECE ςT3a 



MR CRITERIA FOR DETECTING ECE



- 1.5 T 1

- endorectal coil MRI in detecting ECE have shown

a  wide range of sensitivity (13 - 95 %) and specificity (49 - 97 %)

- 3T 2 :    

- Specificity: 90%

- Sensitivity: 35%

- NPV: 57 %

- PPV: 79%

- Accuracy: 62%

1. BrajtbordJS, LaveryHJ, Nabizada-Pace F, et al. Endorectalmagneticresonanceimaginghaslimited clinical ability to preoperatively

predictpT3 prostate cancer. BJU Int 2011;107:1419-24. http://dx.doi. org/10.1111/j.1464-410X.2010.09599.x

2. Cerantola Y, Valerio M, KawkabaniMarchini A, Meuwly JY, JichlinskiCan 3T multiparametricmagneticresonanceimaging

accuratelydetectprostate cancerextracapsularextension? P.CanUrol AssocJ. 2013 Nov-Dec;7 (11-12):E699-703. doi: 

10.5489/cuaj.245.

Extracapsular extension

Clinical Indication

Staging



- conservative reporting:

- 55% sensitivity

- 96% specificity

- aggressive reporting:    

- 84% sensitivity

- 89% specificity

Slightcapsular irregularity

Slightcapsular undulation

Clinical Indication

Staging

Extracapsular extension



MR CRITERIA FOR DETECTING SV

Seminal vesicle (SV) invasion is an important marker of progression

On T2w images:

- Contiguous low -signal intensity tumour extension from base to SV

- Focal low -signal intensity within the SV disruption

- Loss of the normal structure of SV

- Non visualisation or enlargement of the ejaculatory 

ducts

- Obliteration of seminal vesicle angle

- Decreased conspicuity of SV

Wang L, Mullerad M, Chen HN, et al. Prostate cancer: incremental value of endorectal MR imaging 
findings for prediction of extracapsular extension. Radiology 2004;232:133 -9.

Cornud F , et al. Eur J Radiol 2012;232:133 -9.

MR SV DETECTION:    

- 83% sensitivity

- 99% specificity



	

	



SVI PRESENT
ECE PRESENT



Bladderand rectal invasion(stage T4),
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Clinical IndicationStaging


