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Introduction

Accurate local staging of prostate cancer (PCa) is a key component for treatment planning and prognosis. There are many therapeutic options for PCa including radical prostatectomy, radiotherapy, hormone therapy and combined approaches. The goal is to eradicate PCa while preserving continence and, wherever possible, potency. Patients with extra-prostatic extension (EPE) are at increased risk of positive surgical margins, biochemical recurrence and metastatic disease [ [START_REF] Mikel Hubanks | The presence of extracapsular extension is associated with an increased risk of death from prostate cancer after radical prostatectomy for patients with seminal vesicle invasion and negative lymph nodes[END_REF][START_REF] Tollefson | The impact of clinical stage on prostate cancer survival following radical prostatectomy[END_REF]. Knowledge of local EPE before treatment is essential to achieve the best surgical strategy, to safely preserve the neurovascular bundles and for dose-escalated intensity modulated radiotherapy [START_REF] Roethke | Accuracy of preoperative endorectal MRI in predicting extracapsular extension and influence on neurovascular bundle sparing in radical prostatectomy[END_REF][START_REF] D'amico | Personalizing the management of men with intermediate-risk prostate cancer[END_REF][START_REF] Zelefsky | Incidence of late rectal and urinary toxicities after three-dimensional conformal radiotherapy and intensity-modulated radiotherapy for localized prostate cancer[END_REF].

Multiparametric MRI (mpMRI) is now the first-line procedure for PCa detection, staging and treatment planning [ [START_REF] Rozet | CCAFU french national guidelines 2016-2018 on prostate cancer[END_REF][START_REF] Mottet | EAU-ESTRO-SIOG Guidelines on Prostate Cancer. Part 1: Screening, Diagnosis, and Local Treatment with Curative Intent[END_REF]. Providing information on the location and extent of the disease, MRI has been shown to have higher accuracy for prediction of EPE than clinical nomograms [ [START_REF] Mehralivand | A Grading System for the Assessment of Risk of Extraprostatic Extension of Prostate Cancer at Multiparametric MRI[END_REF][START_REF] Mullerad | Comparison of endorectal magnetic resonance imaging, guided prostate biopsy and digital rectal examination in the preoperative anatomical localization of prostate cancer[END_REF]. However, some authors have reported a large heterogeneity in the performance of mpMRI for local staging of PCa [START_REF] De Rooij | Accuracy of Magnetic Resonance Imaging for Local Staging of Prostate Cancer: A Diagnostic Meta-analysis[END_REF]. Differences in reader expertise, MRI equipment, study protocols and a lack of standardization of EPE criteria may influence staging accuracy [ [START_REF] Mehralivand | A Grading System for the Assessment of Risk of Extraprostatic Extension of Prostate Cancer at Multiparametric MRI[END_REF][START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF].

The addition of dynamic contrast-enhanced (DCE) imaging to T2-weighted (T2W) imaging alone has been shown to significantly improve staging performance when performed by less experienced readers [START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF]. However, several studies have shown that DCE imaging adds no extra benefit for PCa detection [START_REF] Woo | Head-to-Head Comparison Between Biparametric and Multiparametric MRI for the Diagnosis of Prostate Cancer: A Systematic Review and Meta-Analysis[END_REF]. According to the prostate imaging reporting and data system (PIRADS) V2.1, the role of DCE is now limited to scoring equivocal lesions (PIRADS 3) in the peripheral zone (PZ) [START_REF] Turkbey | Prostate Imaging Reporting and Data System Version 2[END_REF]. There could be several potential benefits of performing prostate MRI without DCE, so called biparametric MRI (bpMRI), namely elimination of the potential toxicity of gadolinium administration [START_REF] Ramalho | Gadolinium toxicity and treatment[END_REF], shortened examination time, reduced cost and increased accessibility [ [START_REF] Turkbey | Prostate Imaging Reporting and Data System Version 2[END_REF][START_REF] Boesen | Assessment of the Diagnostic Accuracy of Biparametric Magnetic Resonance Imaging for Prostate Cancer in Biopsy-Naive Men: The Biparametric MRI for Detection of Prostate Cancer (BIDOC) Study[END_REF][START_REF] Cuocolo | PSA-density does not improve bi-parametric prostate MR detection of prostate cancer in a biopsy naive patient population[END_REF][START_REF] Jambor | Novel biparametric MRI and targeted biopsy improves risk stratification in men with a clinical suspicion of prostate cancer (IMPROD Trial)[END_REF][START_REF] Weiss | Implementation of a 5-Minute Magnetic Resonance Imaging Screening Protocol for Prostate Cancer in Men With Elevated Prostate-Specific Antigen Before Biopsy[END_REF].

Although the impact of DCE has been evaluated for PCa detection, its potential added-value for local staging in addition to T2W and diffusion-weighted imaging (DWI) has not been evaluated.

The purpose of this retrospective multi-reader study was to compare the diagnostic performance of noncontrast bpMRI with mpMRI for local staging of PCa.

Methods

The study was approved by the local ethical committee (***).

Study design and population

A retrospective search of the electronic hospital information system was performed to identify patients who met the following inclusion criteria between June 2015 and October 2018: (i) pre-operative 3-Tesla MRI (Siemens Healthcare, Erlangen, Germany) using a pelvic phased-array; (ii) robot-assisted laparoscopic radical prostatectomy;

(iii) no history of hormone blockade prior to surgery; (iv) whole mount step section histo-pathological maps from pathological surgical specimens available for comparison with imaging findings. Exclusion criteria included: severe artefacts on DWI due to hip prosthesis or previous treatment for PCa.

The following data were collected retrospectively: age at diagnosis, preoperative prostate serum antigen (PSA) level, pathological staging and ISUP grade from the surgical specimen.

MRI protocol

All images were acquired with a 3-Tesla MRI system (Magnetom Skyra; Siemens Healthineers, Erlangen, Germany) using a 32-channel phased-array torso coil according to a standardized protocol in which patients were advised to perform bowel preparation before examination and to empty their bladder. Glucagon (1 mg) was administered intramuscularly to reduce peristaltic motion.

The mpMRI protocol consisted of 3-dimensional T2W images, DWI with b-values of 50, 500, 1000 s/mm² and calculated high b-value images (b=3000 s/mm 2 ). Apparent diffusion coefficients (ADCs) were calculated with inline reconstruction from an ADC map. DCE imaging of the prostate after injection of 0.2 mL/kg gadoterate meglumine (Dotarem, Guerbet) and delayed post-contrast fat-suppressed T1-weighted (T1W) imaging of the pelvis were also performed for all patients (Table 1, Supplementary Table ).

The bpMRI protocol used the mpMRI images without DCE imaging (3DT2, reconstructed axial ADC map and high b-value images)

Reference standard

Prostatectomy samples were dissected according to the Stanford protocol [START_REF] Samaratunga | International Society of Urological Pathology (ISUP) Consensus Conference on Handling and Staging of Radical Prostatectomy Specimens. Working group 1: specimen handling, Modern pathology : an official journal of the United States and[END_REF]. Radical prostatectomy specimens were fixed in 10% neutral buffered formalin and then sectioned transversally at regular (3 mm) intervals. During macroscopic examination, the entire surface of the radical prostatectomy specimen was inked to accurately evaluate the surgical margins on histological slides. Surgical margins were positive when tumour foci were found on inked margins. The morphologies of the central gland and PZ, apex, cysts, calcifications and urethra were used as landmarks. After completion of MRI reading, transverse pathological step sections were matched with transverse T2W MRI images. The presence or absence of EPE was determined for each suspicious lesion marked on the MRI images. Histo-At each session, and for each case, the following data were recorded: (i) lesion location (PZ, TZ); (ii) probability of malignancy of the lesion by PIRADS V2 score; (iii) Largest dimension on an axial image measured on ADC in PZ, and on T2W in the TZ Then, readers analyzed and assigned a binary score (presence or absence) for each MRI indicators of pathological EPE (Table 1): (i) on T2W (Fig4) : curvilinear capsular contact >10 mm, capsular irregularity, loss of capsule, bulging, measurable extra-capsular tumour (perpendicular to the capsule), asymmetry of the neurovascular bundle;

(ii) on DCE (Fig5) : early asymmetric enhancement of the capsule, measurable extra-capsular tumour, enhanced asymmetry of the neurovascular bundle ; (iii) on DWI: pathological reading was performed by two genitourinary pathologists *** according to current recommendations [START_REF] Samaratunga | International Society of Urological Pathology (ISUP) Consensus Conference on Handling and Staging of Radical Prostatectomy Specimens. Working group 1: specimen handling, Modern pathology : an official journal of the United States and[END_REF].

MRI analysis

All examinations were interpreted retrospectively and independently by four radiologists ***; with 15 years, 1 year, 1 year and 6 months' experience of prostate MRI, respectively. Readers were blinded to the clinical, laboratory and pathological findings. A training meeting with the readers was organized before the start of the study, in order to reach an agreement on the definition of each item and the values to be assigned.

All Readers interpreted the same set of MRIs at two different time: (a) First with the bpMRI protocol (T2W + DWI), (b) secondly with the mpMRI protocol (T2W + DWI + DCE). The readers interpreted the data sets waiting 4 weeks between interpretations of each data set.

A suspicious lesion was defined as a focal increase in signal intensity within the PZ on DWI images or decreased voxel values on the ADC map, or a lenticular, homogeneous, moderately hypo-intense focal lesion on T2W in the transitional zone (TZ).

At each session, and for each case, the following data were recorded: (i) lesion location (PZ, TZ); (ii) probability of malignancy of the lesion by PIRADS V2 score; (iii) Largest dimension on an axial image measured on ADC in PZ, and on T2W in the TZ Then, readers analyzed and assigned a binary score (presence or absence) for each MRI indicators of pathological EPE (Table 1): (i) on T2W (Fig4) : curvilinear capsular contact >10 mm, capsular irregularity, loss of capsule, bulging, measurable extra-capsular tumour (perpendicular to the capsule), asymmetry of the neurovascular Finally readers assigned a subjective score (Likert score) ranging from 1 to 5 regarding the likely presence of EPE (1=definitely absent; 2=probably absent; 3=indeterminate; 4=probably present; 5=definitely present) first on the bpMRI protocol then with the mpMRI protocol.

Statistical analysis

A model-based approach was used to assess the potential added-value of DCE for local staging. The question asked was: "Is the interaction between DCE status and the radiologist's opinion expressed by Likert significantly associated with the pathologist's conclusion?" A generalized linear mixed model was used because of the hierarchical structure of the data (paired data nested by radiologist). The effects taken into account were the opinion of the radiologist expressed on the Likert scale, DCE, the radiologist's experience, the interaction between Likert and DCE, and the Likert interaction and the experiment. Sensitivity and specificity values were estimated, ROC curves were plotted and the discriminating power of the model was assessed with an area under the receiver-operating curve (AUC ROC).

In order to ensure that the Likert-based scoring method was valid, its reproducibility was studied. A mixed model was used to assess the overall inter-rater agreement (Intra Class Correlation, ICC) between the different radiologists/readers [ [START_REF] Nakagawa | The coefficient of determination R(2) and intra-class correlation coefficient from generalized linear mixed-effects models revisited and expanded[END_REF][START_REF] Koo | A Guideline of Selecting and Reporting Intraclass Correlation Coefficients for Reliability Research[END_REF] in order to adjust for injection and readers' experience. Unadjusted agreement measures were estimated in subgroups determined according to whether to inject or not, by Cohen's kappa coefficient for qualitative criteria and by ICC for quantitative variables. The impact of the injection on concordance was estimated by comparing the indices using a resampling method.

In order to document the characteristics associated with local staging, the association between radiological or baseline variables and extension was assessed by a two-step process. Simple (baseline characteristics) or stratified (in the case of hierarchical data, when there was inter-rater variability in response) bivariate tests (Chi 2 , Mantel Haenszel Chi 2 , Mann-Whitney-Wilcoxon) allowed the selection of variables whose association was then explored in multivariate analysis using a generalized linear mixed model.

From an inference perspective, for sensitivity, specificity, AUC and ICC/kappa, 95% confidence intervals [95%CIs] were calculated using a bootstrap resampling method. The threshold of significance used for the tests and model was p<0.05. All statistical analyses were performed using R version 3.6.1 software.

Results

Study population and surgical features

A total of 92 consecutive patients were included. Median age at MRI was 63 years (IQR: 59-67) and median PSA density level was 0.24 ng/ml (IQR: 0.15-0.32). Histological evaluation found pT3a disease <1 mm (n=8, 9%), pT3a disease 1-5 mm (n=15, 16%), pT3a disease >5 mm (n=11, 12%), pT3a bladder neck (n=1, 1%), pT3a disease 1-5 mm + bladder neck (n=1, 1%), pT3b disease (n=9, 9.8%) and pT3b + bladder neck (n=1, 1%). Disease was considered to be organ confined (T2 + T3a <1 mm) in 54 patients and 38 had EPE. There were no pT4 patients.

Median tumour size was 24.0 mm (IQR: 16.0-30.8).

The distribution of ISUP scores was as follows: ISUP 1 (n=19, 21.1%), ISUP 2 (n=40, 44.4%), ISUP 3 (n=22, 24.4%), ISUP 4 (n=1, 1.1%) and ISUP 5 (n=8, 8.9%). ISUP score (p<0.0001), tumour size (p<0.0001) and grade 4 ranking (p<0.0001) were significantly associated with EPE in univariate analysis.

Added-value of DCE for local staging (T2 vs T3).

The interaction between DCE status and the radiologists' opinion expressed by Likert, representing the added-value of DCE for local staging, was not significant (Figure 1). The discriminative power of MRI expressed by AUC was specificity = 0.9 [95%CI: 0.83-0.96]). Overall, sensitivity values tended to increase and specificity values decrease with DCE, but no significant differences were found.

Overall inter-reader agreement

Overall inter-reader agreement was moderate (ICC = 0.51 [95%CI: 0.42-0.57]) and was not modified by DCE (0.48 DCE -vs. 0.47 DCE +).

MRI features

PIRADS distribution was as follows: PIRADS 5 (n=25, 46.3%), PIRADS 4 (n=24, 44.4%) and PIRADS 3 (n=2, 3.7%) in organ confined tumours vs. PIRADS 5 (n=28, 73.7%), PIRADS 4 (n=8, 21.1%) and PIRADS 3 (n=1, 2.6%) in the EPE group. The difference between the two groups was statistically significant (univariate analysis, p=0.006).

Median diameter of the index lesion at MRI was 19.5 mm (IQR: 16-28) in the organ confined group vs. 30 mm (IQR: 24.5-35) in the EPE group (univariate p=0.0001). Median ADC was 750 mm 2 /s (IQR: 643-888) in the organ confined group vs. 696 mm 2 /s (IQR: 600-900) in the EPE group (not significant).

Multivariate analysis

The results of the multivariate analysis are summarized in Table 2. After applying a selection procedure, only MRI criteria were retained in the multivariate model. Localization in the peripheral zone (p<0.001), maximal diameter of the lesion (<0.0001), curvilinear capsular contact on T2W (p<0.0001), capsular irregularity on T2W p<0.0001 (Fig. 3), bulging on T2W (p<0.001) (Fig 7 and8) and vesicle seminal hypo-signal (p<0.001) were significantly associated with local extension.

Discussion

The use of bpMRI for PCa detection is still open to debate [START_REF] Turkbey | Prostate Imaging Reporting and Data System Version 2[END_REF] and has been poorly evaluated for local staging [START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF][START_REF] Krishna | Evaluation of MRI for diagnosis of extraprostatic extension in prostate cancer[END_REF][START_REF] Boesen | Prostate cancer staging with extracapsular extension risk scoring using multiparametric MRI: a correlation with histopathology[END_REF]. We investigated whether bpMRI could be used for local staging of PCa without losing accuracy, with radical prostatectomy specimens used as a reference. In this study, a set of 92 MRIs was interpreted by four radiologists, first with a bpMRI protocol and then with a mpMRI protocol. The absence/presence of EPE was evaluated on the basis of specific features described in the literature as being highly indicative of extra-prostatic disease [START_REF] Renard-Penna | Accuracy of high resolution (1.5 tesla) pelvic phased array magnetic resonance imaging (MRI) in staging prostate cancer in candidates for radical prostatectomy: results from a prospective study[END_REF][START_REF] Barentsz | European Society of Urogenital, ESUR prostate MR guidelines[END_REF]. We made four important methodological choices. First, we evaluated a homogeneous population with standardized imaging at 3T. Second, we compared one imaging modality with and without additional information (A vs. A+B) and the added-value of DCE was tested independently by four different readers. Third, we used a Likert scale with different thresholds instead of a classic binary report (Yes/No). Finally, we assessed the staging performance of MRI in routine clinical practice with multiple radiologists varying in experience.

For all readers, sensitivity tended to increase slightly, but specificity and AUC were not significantly different with the addition of DCE imaging (AUC=0.73 mpMRI vs. AUC=0.76 bpMRI). The use of a bpMRI protocol did not result in a decrease in accuracy of local staging. Depending on the discriminant values of the Likert score for EPE identification, we found poor sensitivity (Likert ≥3: 0.6 [95%CI: 0.49-0.72] and Likert ≥4: 0.42 [95%CI: 0.310.53]), but high specificity (Likert ≥3: 0.79 [95%CI: 0.70-0.88]; and 0.9 [95%CI: 0.83-0.96]). Our results are comparable with other reviews and meta-analyses. The meta-analysis of Rooij et al. [START_REF] De Rooij | Accuracy of Magnetic Resonance Imaging for Local Staging of Prostate Cancer: A Diagnostic Meta-analysis[END_REF] found high specificity and poor and heterogeneous sensitivity for stage T3 of 0.88 [95%CI: 0.85-0.91] and 0.61 [95%CI: 0.54-0.67], respectively. In this meta-analysis of 75 studies, it was shown that functional techniques in addition to T2W imaging (T2 + DCE: n=9 [START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF][START_REF] Renard-Penna | Accuracy of high resolution (1.5 tesla) pelvic phased array magnetic resonance imaging (MRI) in staging prostate cancer in candidates for radical prostatectomy: results from a prospective study[END_REF][START_REF] Bloch | Prostate cancer: accurate determination of extracapsular extension with high-spatial-resolution dynamic contrast-enhanced and T2-weighted MR imaging--initial results[END_REF][START_REF] Bloch | Prediction of prostate cancer extracapsular extension with high spatial resolution dynamic contrast-enhanced 3-T MRI[END_REF][START_REF] May | Limited value of endorectal magnetic resonance imaging and transrectal ultrasonography in the staging of clinically localized prostate cancer[END_REF][START_REF] Nakashima | Endorectal MRI for prediction of tumor site, tumor size, and local extension of prostate cancer[END_REF][START_REF] Ogura | Dynamic endorectal magnetic resonance imaging for local staging and detection of neurovascular bundle involvement of prostate cancer: correlation with histopathologic results[END_REF][START_REF] Xylinas | Role of pelvic phased array magnetic resonance imaging in staging of prostate cancer specifically in patients diagnosed with clinically locally advanced tumours by digital rectal examination[END_REF][START_REF] Park | The role of endorectal magnetic resonance imaging in predicting extraprostatic extension and seminal vesicle invasion in clinically localized prostate cancer[END_REF], T2 + DCE + DW ± MRI: n=11 [START_REF] Cerantola | Can 3T multiparametric magnetic resonance imaging accurately detect prostate cancer extracapsular extension?[END_REF][START_REF] Counago | Role of 3.0 T multiparametric MRI in local staging in prostate cancer and clinical implications for radiation oncology[END_REF][START_REF] Gupta | Comparing 3-T multiparametric MRI and the Partin tables to predict organ-confined prostate cancer after radical prostatectomy[END_REF][START_REF] Hegde | Preoperative 3-Tesla multiparametric endorectal magnetic resonance imaging findings and the odds of upgrading and upstaging at radical prostatectomy in men with clinically localized prostate cancer[END_REF][START_REF] Min | Usefulness of a combined approach of t1-weighted, t2-weighted, dynamic contrast-enhanced, and diffusion-weighted imaging in prostate cancer[END_REF][START_REF] Oon | The accuracy of magnetic resonance imaging in prostate cancer staging: a single-institution experience[END_REF][START_REF] Otto | Value of endorectal magnetic resonance imaging at 3T for the local staging of prostate cancer[END_REF][START_REF] Somford | The predictive value of endorectal 3 Tesla multiparametric magnetic resonance imaging for extraprostatic extension in patients with low, intermediate and high risk prostate cancer[END_REF][START_REF] Soylu | Seminal vesicle invasion in prostate cancer: evaluation by using multiparametric endorectal MR imaging[END_REF][START_REF] Tanaka | Efficacy of using threetesla magnetic resonance imaging diagnosis of capsule invasion for decision-making about neurovascular bundle preservation in robotic-assisted radical prostatectomy[END_REF][START_REF] Wang | RARP in high-risk prostate cancer: use of multi-parametric MRI and nerve sparing techniques[END_REF] and T2 + DWI: n=4 [START_REF] Ren | Seminal vesicle invasion in prostate cancer: prediction with combined T2-weighted and diffusion-weighted MR imaging[END_REF][START_REF] Rosenkrantz | Prostate cancer: utility of diffusion-weighted imaging as a marker of side-specific risk of extracapsular extension[END_REF][START_REF] Rud | Preoperative magnetic resonance imaging for detecting uni-and bilateral extraprostatic disease in patients with prostate cancer[END_REF]) appeared to have a large influence on sensitivity. Futterer et al. [START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF] found that DCE imaging added no benefit for experienced readers but that less experienced radiologists improved their results (AUC value of 0.66 to 0.82; p=0.01) using DCE imaging in addition to T2W . Bloch et al. [START_REF] Bloch | Prostate cancer: accurate determination of extracapsular extension with high-spatial-resolution dynamic contrast-enhanced and T2-weighted MR imaging--initial results[END_REF] showed on 1.5T that DCE significantly enhanced the sensitivity for MRI staging for 2 readers in a cohort of 32 patients (>25%) with the combined data sets compared with T2W alone.

However the mechanism by which functional techniques add diagnostic accuracy to T2 imaging is uncertain and to our knowledge has not been determined. One of the explanations could be that functional imaging focuses the reader on suspicious lesions that help the radiologist to identify regions of interest for local staging [START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF].

Although the optimal treatment for patients with locally advanced PCa is still under debate, there has been increased interest in performing radical prostatectomy in selected patients with high risk and locally advanced PCa.

For these patients, whether or not there is EPE, it is of crucial importance to avoid positive surgical margins. MRI is an essential tool for planning surgical management, to improve the preservation of neurovascular bundles and to reduce positive surgical margins. Its low sensitivity in detecting EPE might be compensated for by its added-value in defining the exact location and extent of the tumour. On the other hand, high specificity of reading is necessary so as not to deny patients radical prostatectomy because of false-positive findings.

Intra-reader agreement of staging by bpMRI and mpMRI was only high for the experience reader and less good for less experience readers. Inter-reader agreement was not modified by the addition of DCE imaging (from 0.50 to 0.47). These results are concordant with those in the literature [START_REF] De Rooij | Accuracy of Magnetic Resonance Imaging for Local Staging of Prostate Cancer: A Diagnostic Meta-analysis[END_REF][START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF][START_REF] Boesen | Prostate cancer staging with extracapsular extension risk scoring using multiparametric MRI: a correlation with histopathology[END_REF][START_REF] Ren | Seminal vesicle invasion in prostate cancer: prediction with combined T2-weighted and diffusion-weighted MR imaging[END_REF]. In our study, the most experience reader had a significantly higher performance (AUC ranging from 0.812 [95%CI: 0.7-0.916] with DCE to 0.821 [95%CI: 0.733-0.924] without DCE) than the less experience readers and was more accurate at predicting pathological stage. It is well-known that prostate MRI interpretation requires a considerable learning curve and is a specialized task that requires substantial dedication and experience to achieve acceptable diagnostic results.

Many MRI criteria are used for the most accurate staging of PCa [START_REF] Renard-Penna | Accuracy of high resolution (1.5 tesla) pelvic phased array magnetic resonance imaging (MRI) in staging prostate cancer in candidates for radical prostatectomy: results from a prospective study[END_REF][START_REF] Barentsz | European Society of Urogenital, ESUR prostate MR guidelines[END_REF]. The European Society of Urogenital radiology (ESUR) proposed in 2012 [START_REF] Barentsz | European Society of Urogenital, ESUR prostate MR guidelines[END_REF] that extra-prostatic involvement should be scored on a five point scale based on qualitative descriptors on T2W images but also on DCE and DW (enhancement and impeded diffusion of seminal vesicles, abnormal enhancement extending into bladder neck). Costa et al ( [START_REF] Costa | Diagnostic Utility of a Likert Scale Versus Qualitative Descriptors and Length of Capsular Contact for Determining Extraprostatic Tumor Extension at Multiparametric Prostate MRI[END_REF] reported that a subjective Likert scale has a better diagnostic performance than the ESUR score to predict EPE (AUC 0.79 vs 0.77).

A grading system for the assessment of risk of EPE was recently proposed based on the combination of simple T2W MRI features [START_REF] Mehralivand | A Grading System for the Assessment of Risk of Extraprostatic Extension of Prostate Cancer at Multiparametric MRI[END_REF]. Park et al [START_REF] Park | Extraprostatic Tumor Extension: Comparison of Preoperative Multiparametric MRI Criteria and Histopathologic Correlation after Radical Prostatectomy[END_REF] evaluated this grading system, the ESUR score, a Likert Scale, and Capsular Contact Length. All methods provided good diagnosis performance, but the grading system showed the highest positive correlations with histologic extent of EPE. However, in these studies, there is no evaluation of the add value of DCE imaging to the bp protocol. We wanted to evaluated each MRI indicators of EPE previously described in the literature first on T2W + DW, and secondly on T2W + DW + DCE imaging. In multivariate analysis, the maximal diameter of the lesion (p< 0.0001) and its location in the PZ, curvilinear contact >10 mm (p < 0.0001) on T2W, irregularity on T2W (p < 0.0001) and bulging and T2W (p<0.001) were significantly associated with EPE. The maximal diameter of the lesion has been shown to be a useful and reproducible predicting quantitative marker of EPE [START_REF] Costa | Diagnostic Utility of a Likert Scale Versus Qualitative Descriptors and Length of Capsular Contact for Determining Extraprostatic Tumor Extension at Multiparametric Prostate MRI[END_REF]. As it is recommended in the PI-RADS score lesions should be measured on ADC map in the PZ, and on T2W in the TZ [START_REF] Weinreb | PI-RADS Prostate Imaging -Reporting and Data System[END_REF].

Our study has some limitations. First, it was a retrospective, single centre study performed on a relatively small cohort with few seminal vesicles or bladder neck extensions. Two radiologists had only few months' experiences, but we wanted to represent the varying experience seen in real life. The quality of the images obtained using a state of the art 3T MRI was optimal. Patients with severe artefacts on DWI were excluded; for these patients, DCE imaging has been shown to be essential for staging [START_REF] Futterer | Staging prostate cancer with dynamic contrast-enhanced endorectal MR imaging prior to radical prostatectomy: experienced versus less experienced readers[END_REF][START_REF] Bloch | Prediction of prostate cancer extracapsular extension with high spatial resolution dynamic contrast-enhanced 3-T MRI[END_REF].

In conclusion, the use of DCE imaging provides no benefit for the discrimination of T2/T3 stage. The most predictive criteria of EPE were T2 W imaging features. 

Figure legends

  bundle; (ii) on DCE (Fig5) : early asymmetric enhancement of the capsule, measurable extra-capsular tumour, enhanced asymmetry of the neurovascular bundle ; (iii) on DWI: measurable extra-capsular tumour. The MRI indicators of pathological seminal vesicle invasion were as follows (Fig 6); (i) on T2W: asymmetrical low signal intensity within the lumen; (ii) on DCE: contrast-enhanced asymmetric peak enhancement; (iii) on DWI: a focal hyper-signal on high b-values.

  not affected by DCE (DCE Yes: 0.73 [95%CI: 0.655-0.827] vs. DCE No: 0.76 [95%CI: 0.681-0.846]). Reader's experience did not change this observation: ROC curves (DCE Yes vs. No) overlayed for model with adjustment (adjusted) and without adjustment (raw) are shown in Figure 1 and 2. The most discriminating values for EPE identification on the Likert scale were: score ≥3 (sensitivity = 0.6 [95%CI: 0.49-0.72], specificity = 0.79 [95%CI: 0.70-0.88]; and score ≥4 (sensitivity = 0.42 [95%CI: 0.31-0.53],

Fig. 1 :

 1 Fig. 1: ROC curves showing the results of interpretation with and without DCE, regardless of the reader, with and without adjustment.

Fig. 2 :

 2 Fig. 2: ROC curves showing the results of interpretation with and without DCE, stratified according to the reader, with adjustment.

Fig. 3 :

 3 Fig. 3: MRI features of a 62-year-old man with a PSA level of 1.56ng/mL before radical prostatectomy. All radiologists found a PIRADS 5 lesion presenting with focally markedly restricted diffusion in the left peripheral zone, markedly hyper-intense signal on high calculated b-value image (a) and hypo-intense signal on apparent diffusion coefficient, with a maximal diameter of 20 mm (b) Curvilinear contact, capsular irregularity and loss of capsule on T2-weighted image (c) an early focal enhancement on fat saturated T1-weighted post-contrast image (d).The Likert score for prediction of pathologic extension was of 4, 5, 4 and 5 by the 4 readers. Final MRI stage was T3a, confirmed by pathology (pT3a, ISUP 5).

Fig. 4 :Fig. 5 :Fig. 6 :Fig 7 :

 4567 Fig.4: MRI indicators of pathological extension to the peri-prostatic space (T3a MRI) on T2 weighted images: curvilinear capsular contact >10 mm (A) , capsular irregularity (B) , loss of capsule (C) , bulging (D) , measurable extra-capsular tumour (E) , asymmetry of the neurovascular bundle (F)

Table 1 :

 1 Criteria for extracapsular extension and seminal vesicle invasion for T2-weighted MR images, DCE images and DW images Extra-prostatic extension T2W: curvilinear capsular contact > 10 mm, irregularity, loss of capsule , bulging, measurable extra-capsular tumour, asymmetry of the neurovascular bundle DCE: enhancement of the capsule, measurable extra-capsular tumour, enhanced asymmetry of the neurovascular bundle DW: measurable extra-capsular tumour Seminal vesicle invasion T2W: unenhanced asymmetric low signal intensity within the lumen DCE: contrast-enhanced asymmetric peak enhancement, washout parameter within the lumen, or both DW: impeded diffusion T2W: T2-weighted; DCE: dynamic contrast-enhanced; DW: diffusion-weighted.

Table 2 : MRI criteria associated with local extension in multivariate analysis

 2 

	PZ: peripheral zone; EPE: extra-prostatic extension; ICC: intra-class correlation; SD: standard deviation
	*Description on DCE+ imaging
	$ Lesion size by EPE (first EPE+ then EPE-)
	R1:R4 for reader/radiologist 1 to 4
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