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Background: Multiparametric magnetic resonance imaging (mpMRI) is increasingly used Stephen Schmit

for risk stratification and preoperative staging of prostate cancer. It remains unclear how  NtPs://orcid.org/0000-0003-3901-4349

Grade Group (GG) interacts with the ability of mpMRI to determine the presence of extra- Keywords:

Prostatic Neoplasms;
Methods: A retrospective review of a robotic assisted laparoscopic radical prostatectomy  \jyltiparametric Magnetic

prostatic extension (EPE) on surgical pathology.

(RALP) database from 2016-2020 was performed. Radiology mpMRI reports by multiple at-  Resonance Imaging;
tending radiologists and without clear standardization or quality control were retrospec-  Prostatectomy

tively assessed for EPE findings and compared with surgical pathology reports. The data
were stratified by biopsy-based GG and a multivariable cluster analysis was performed to
incorporate additional preoperative variables (age at diagnosis, PSA, etc.). Hazard ratios
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were calculated to determine how mpMRiI findings and radiographic EPE relate to positive g, pmitted for publication:
surgical margins. July 07,2023

Results: Two hundred and eighty nine patients underwent at least one mpMRI prior to

RALP. Preoperative mpMRI demonstrated sensitivity of 39.3% and specificity of 88.8% for  Accepted after revision:
pathological EPE and had a negative predictive value (NPV) of 49.5%, and positive predic- October 21, 2023
tive value (PPV) of 84.0%. Stratification of NPV by GG yielded the following values: GG 1-5 Published as Ahead of Print:
(49.5%), GG 3-5 (40.8%), GG 4-5 (43.4%), and GG 5 (30.4%). Additionally, positive EPE on  pecember 01, 2023
preoperative mpMRI was associated with a significantly decreased risk of positive surgical

margins (RR: 0.655; 95% CI: 0.557-0.771).

Conclusions: NPV of prostate mpMRI for EPE may be decreased for higher grade tumors.

A detailed reference reading and image quality optimization may improve performance.

However, urologists should exercise caution in nerve sparing approaches in these patients.
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INTRODUCTION

Multiparametric magnetic resonance imag-
ing (mpMRI) is increasingly used for preoperative
staging of prostate cancer and surgical planning for
radical prostatectomy. Supplemental preoperative in-
formation from mpMRI may be especially important
in surgical planning for high-risk cancers given the
substantial heterogeneity in cancer-specific survival
following radical prostatectomy (1). A 2019 meta-
analysis found that preoperative mpMRI changed
surgical planning in more than a third of cases over-
all and in 52% of high-risk tumors (2). In low-risk
prostate cancer, mpMRI typically changes the surgi-
cal approach to wider resection through detection of
more locally aggressive disease. In high-risk prostate
cancer, however, preoperative mpMRI can lead to ei-
ther wider resection (25%) or more aggressive nerve
preservation (31%) as there may be reassurance from
a lower risk scan (2).

Ongoing assessment of mpMRI performance
is critical given its increasing use for surgical planning,
which is supported by a growing body of evidence. The
extent of prostate cancer at mpMRI may be indepen-
dently associated with oncologic outcomes following
prostatectomy, regardless of pathologic tumor stage
(3). Radiographic features like estimate of extraprostatic
extension (EPE), length of capsular contact (LCC), and
seminal vesicle infiltration (SVI) are reported to be re-
liable predictors of prostate cancer in the histopatho-
logical T3 stage (4). However, urologists must consider
the accuracy of mpMRI to avoid unnecessary removal
of neurovascular bundles in lower risk patients, and
inappropriate nerve preservation in higher-risk pa-
tients with EPE. While safe in appropriate patients,
nerve-sparing approaches are independently associ-
ated with an increased risk of ipsilateral positive sur-
gical margin (5). Preoperative mpMRI typically results
in appropriate changes to the surgical plan in prostate
cancer (6, 7). However, failure to perform a sufficiently
wide dissection in a tumor with extraprostatic extension
could have harmful clinical consequences. Thus, special
attention should be given to the risk of a “false negative”
preoperative mpMRI.
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We hypothesized that with higher grade group
(GG) detected by biopsy, mpMRI findings would have
higher positive and lower negative predictive values for
pathological EPE. Thus, our primary aim was to assess
how preoperative GG and mpMRI findings interact to
determine the presence of EPE on surgical pathology.
A multivariable analysis was also pursued to identify
specific populations associated with improved mpMRI
performance in the detection of EPE. A secondary aim
was to evaluate whether the presence of EPE on mpMRI
was associated with positive surgical margins.

MATERIAL AND METHODS
Patients

A retrospective review of a robotic-assisted
laparoscopic radical prostatectomy (RALP) database
from a single academic institution from 2016-2020 was
performed. All patients had localized prostate cancer
confirmed by core biopsy. Patients from the registry
were included in the sample if the following data were
present: prostate core biopsy pathology, preoperative
mpMRI imaging, and final surgical pathology. Imaging
reports were retrospectively assessed for EPE findings
to determine the sensitivity, specificity, positive predic-
tive value (PPV), and negative predictive value (NPV)
for pathological EPE. This study has been reviewed by a
certified ethical board via an Institutional Review Board
approval (IRB 1047794).

Imaging Protocol

All mpMRI studies were completed with a 3T
scanner without an endorectal coil and included TI,
T2, diffusion weighted imaging (DWI), and dynamic
contrast enhanced (DCE) sequences. Images were ac-
quired before and after intravenous administration of
Dotarem gadolinium-based contrast and kinetic analy-
ses were performed using DynaCAD. The studies were
interpreted by a group of attending radiologists from a
single institution and assessed by PI-RADS v2.1. Attend-
ing radiologists were fellowship-trained in body imag-
ing. The imaging reports were retrospectively reviewed
to determine reader suspicion of EPE. The mpMRI report
was considered positive for EPE if the radiologist ex-
plicitly expressed concern for EPE and identified lesion
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characteristics concerning for EPE, which included but
were not limited to 1) broad contact of the tumor with
the prostatic capsule >1 cm and concerning for EPE, 2)
irregularity or bulging of the prostatic capsule concern-
ing for EPE, or 3) gross visualization of EPE.

Statistical Analysis

To assess the primary aim, patients were assigned
GG based on Gleason scores from preoperative core bi-
opsy, as outlined by the International Society of Urological
Pathology histological definitions (8). Data was stratified
by predicted GG to determine the relationship between
tumor grade and the accuracy of mpMRI findings. Sensi-
tivity, specificity, PPV, and NPV were calculated for each
subgroup. Cluster analysis methodology was used for
multivariable analysis to group patients based on simi-
larity of multiple preoperative variables including age at
diagnosis, family history of prostate cancer, body mass in-
dex (BMI), prostate volume estimated by mpMR], prostate
specific antigen (PSA), number of positive biopsy cores,
Gleason score, and preoperative grade group based on
biopsy. Clustering empirically groups patients based on
the numeric similarity of the data provided, this approach
identifies clinically meaningful groups of patients based
on their disease presentation and thus maintains fidelity
between patients and their multiple preoperative traits.
The Kamila algorithm was used for identifying clusters
(9). After clusters were identified, sensitivity, specificity,
PPV, and NPV were estimated and compared by general-
ized linear mixed effects modeling (10).

To assess the secondary aim, the hazard ratio
was calculated to determine how concern for EPE relates
to positive surgical margins. The Python programming
language was used for data processing (i.e. grouping
patients by GG) and Microsoft Excel was used to gener-
ate performance parameters (sensitivity, specificity, PPV
and NPV) and hazard ratios. The clustering analysis was
completed in the R programming language.

RESULTS

A total of 289 patients underwent at least one
mpMRI prior to RALP for localized prostate cancer. The
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average patient age at diagnosis was 61.5 + 5.9 years.
The overall performance of mpMRI for pathological EPE
demonstrated a sensitivity of 39.3%, specificity of 88.8%,
negative predictive value (NPV) of 49.5%, and positive
predictive value (PPV) of 84.0%. Figure-1 demonstrates
the radiographic appearance of false negative and false
positive mpMRI findings within this sample. Subgroup
analysis revealed marginal improvement in sensitiv-
ity for higher grade tumors, with a sensitivity of 54.3%
for GG 5 tumors. NPV decreased for higher grade tu-
mors, with an NPV of 30.4% for GG 5 tumors. See Table-1
for full subgroup analysis. Concern for EPE was more
prevalent for higher grade tumors stratified by GG when
GG was determined by final pathology (Table-2). A mul-
tivariable clustering analysis was also performed to
identify groups with significantly different accuracy pa-
rameters in the detection of EPE. Four distinct clusters
were identified (Table-3). Cluster 2 was excluded from
further analyses due to small sample size (n=4). Cluster
4 had the most average positive biopsy cores (8.64, 95%
Cl 8.09-9.23), significantly more than clusters 1 and 3.
Cluster 4 was significantly more accurate than cluster 3
for sensitivity (p=0.0123), but significantly less accurate
for specificity (p=0.0177) and NPV (p=0.0046). Cluster 3
was also the least likely to have a positive finding of EPE
on MRI (compared to cluster 1 p=0.0570, compared to
cluster 4 p=0.0012).

A secondary aim of this study was to assess
the relationship between mpMRI findings and positive
surgical margins. A total of 294 patients had available
reports on margin status. Positive EPE on preoperative
mpMRI was associated with a significantly decreased
risk of positive surgical margins (RR: 0.655; 95% CI:
0.557-0.771). Table-4 represents the distribution of mar-
gin status by mpMRI findings for EPE.

DISCUSSION

Imaging of the prostate with mpMRI has be-
come increasingly valuable in prostate cancer man-
agement as image quality has improved with ad-
vancements like high-field strength magnets. For
initial management, mpMRI is particularly useful for
improving detection of clinically significant prostate
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Figure 1 - Example mpMRI images yielding false negative and false positive findings for extraprostatic
extension (EPE). Top row: Axial T2 weighted image (panel A), diffusion weighted imaging (DWI) (panel B), and
dynamic contrast enhanced (DCE) image (panel C) of false positive EPE finding. On pathology, grade group
(GG) 4 prostate cancer was identified at the right mid to apex peripheral zone close to the capsular margin,
but no EPE was identified. Bottom row: Axial T2 weighted image (panel D), DWI (panel E), and DCE image
(panel F) of false negative EPE finding. On pathology, GG 5 prostate cancer was identified at the right mid to
base peripheral zone and non-focal EPE was identified.

Table 1- mpMRI detection of extraprostatic extension (EPE) by increasing tumor grade.

Biopsy n EPE EPE Sensitivity Specificity Negative Positive

Grade Concernon  Prevalence on Predictive Predictive

Group MRI Pathology Value Value

GG 1-5 289/289 81/289 173/289 39.3% 88.8% 49.5% 84.0%
(100%) (28.0%) (59.9%)

GG 3-5 176/289 56/176 121/176 (68.8%) 41.3% 89.1% 40.8% 89.3%
(60.9%) (31.8%)

GG 4-5 116/289 40/116 80/116 (69.0%) 46.3% 91.7% 43.4% 92.5%
(401%) (34.5%)

GG 5 43/289 20/43 35/43 (81.2%) 54.3% 87.5% 30.4% 95.0%
(14.9%) (46.5%)
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Table 2 - Cross table comparing extraprostatic extension prevalence after stratification by biopsy-determined

grade group and final pathology-determined grade group.

Grade Group n EPE Concern on EPE Prevalence on
mpMRI Pathology
GG 1-5 289/289 (100%) 81/289 (59.9%) 173/289 (59.9%)
GG 3-5 176/289 (60.9%) 56/176 (31.8%) 121/176 (68.8%)
Biopsy Grade Group
GG 4-5 116/289 (40.1%) 40/116 (34.5%) 80/116 (69.0%)
GG 5 43/289 (14.9%) 20/43 (46.5%) 35/43 (81.2%)
GG 1-5 289/289 (100%) 81/289 (59.9%) 173/289 (59.9%)
- 0, 0, 0,
Final Pathology Grade GG 3-5 141/289 (48.8%) 48/141 (34.0%) 107/141 (75.9%)
Group GG 4-5 68/289 (23.5%) 32/68 (47.1%) 60/68 (88.2%)
GG5 49/289 (17.0%) 25/49 (51.0%) 45/49 (91.8%)

Table 3 - Clustering analysis of preoperative mpMRI accuracy in the detection of extraprostatic

extention (EPE).

Trait Cluster 1 Cluster 2 Cluster 3 Cluster 4
Demographics

Age at Diagnosis 62 [60-63] 57 [54-60] 61[60-62] 62 [61-63]
Family History of Prostate Cancer 100% [100%-100%] 0% [0%-0%] 0% [0%-0%] 15% [9%-23%]
BMI 28 [27-29] 35[29-42] 28 [27-29] 28 [27-29]
Disease State

Preoperative Prostate Volume 44 [36-55] 48 [20-231] 53 [44-65] 41[34-51]
PSA 8[7-10] 7[3-35] 8 [6-9] 10 [8-13]

Number of Positive Cores
Gleason Score
Grade Group

Group Frequencies

5.04 [4.59-5.54]

7.74 [755-793]

2.49 [2.37-2.6]
86

Predictive Value of MRI and Pathology Reports

7.00 [4.56-10.74]

8.00 [6.87-9.13]

2.67 [2.01-3.32]
3

343 [3.09-381]
7.28 [713-743]
2.22[2.09-2.34]
102

8.64 [8.09-9.23]
745 [7.29-76]
2.29 [218-2.4]

103

MRI % Positive
Pathologist % positive
Sensitivity

Specificity

Positive predictive value

Negative predictive value

23% [14%-33%]
65% [53%-75%]
38% [26%-51%]
91% [80%-96%]
87% [73%-94%]
48% [36%-59%]

16% [10%-25%]
48% [38%-59%]
27% [17%-41%]
93% [86%-97%]
75% [56%-88%]
63% [53%-72%]

37% [27%-47%)
71% [61%-79%)
49% [39%-60%]
79% [65%-88%]
86% [76%-92%)]
37% [26%-49%]
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Table 4 - "Confusion matrix” demonstrating relationship of mpMRI findings (positive vs. negative for
EPE [extraprostatic extension]) to surgical margin status on final pathology (positive vs. negative
margin. EPE+ on mpMRI was associated with a lower risk of positive surgical margin (RR: 0.655, 95%

Cl 0.557-0.771).
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cancer and guiding both transrectal and transperi-
neal targeted biopsies (11-13). Although mpMRI is not
yet integrated in guidelines for preoperative planning,
mpMRI findings are likely to influence the surgical
plan especially in high-risk tumors (14). Furthermore,
mpMRI findings have direct clinical implications and
may even predict positive surgical margins or be used
to guide intraoperative frozen-section analysis (15,
16). Our study evaluated the accuracy of preoperative
mpMRI by isolating tumor grade. We determined that
the sensitivity of mpMRI for EPE improved with higher
grade prostate tumors but remained low even with GG
5 tumors. NPV for EPE was low and decreased further
with higher grade tumors. The low NPV suggests a
large proportion of falsely reassuring mpMRI findings.
This study confirms that a higher-grade group is as-
sociated with low NPV for high risk tumors, similar to
a prior study using D'Amico risk criteria published in
2013. Somford et al. studied 48 high risk patients (cor-
responding to predicted GG 4-5 prostate cancer) from
a sample of 187 and found an NPV of 38.1% (17). We
found a similar NPV of 43.4% from a larger sample of
17 predicted GG 4-5 patients. Our study also evaluated
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GG 5 patients individually and confirmed an even low-
er NPV of 30.4% for this group. The lower NPV in this
study may reflect an increasing trend towards surgical
treatment of higher stage disease. Urologists should
exercise caution in the setting of high-grade tumors
when evaluating a preoperative mpMRI and consid-
ering an intra-fascial nerve-sparing procedure. In this
setting, GG may serve as a convenient marker for ex-
pected mpMRI performance.

The clustering analysis allowed for the incorpo-
ration of multiple preoperative variables (age at diagno-
sis, PSA, number of positive biopsy cores, etc.) to explore
how these factors interact with mpMRI accuracy. This
analysis has clinical utility for identifying categories of
patients that can expect differing mpMRI performance
in the evaluation of their disease. Clustering empirically
identified 4 groups with varying mpMPRI performance
in EPE detection. Cluster 4 was notable for including pa-
tients with significantly more positive biopsy cores than
the other clusters. Cluster 4 also demonstrated the low-
est NPV of any cluster, and this difference reached sta-
tistical significance when compared to cluster 3. Cluster
4 had no significant differences in PSA, Gleason score,
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or other preoperative variables when compared to the
other clusters (Table-3). This analysis suggests the im-
portance of caution in interpreting a negative mpMRI
finding in the setting of higher volume disease. Cluster
4 demonstrates that higher volume disease may be an
independent risk factor for impaired NPV of mpMRI for
EPE, perhaps due to the higher prevalence of EPE in
these patients.

Paradoxically, positive EPE on preoperative
mpMRI was associated with a significantly lower risk of
positive surgical margins following RALP. This finding
stands in contrast to previous studies and may be coun-
terintuitive (5). A possible explanation for this associa-
tion with decreased positive margins is the practice of
performing wider dissections when there is radiograph-
ic concern for EPE. This effect may be appropriate due
to the relatively high specificity and positive predictive
value of mpMRI for pathological EPE.

The meta-analysis by Kozikowski et al. demon-
strated that when preoperative mpMRI did not change
the surgical plan, the unchanged decision was more of-
ten appropriate than when mpMRI did change the surgi-
cal plan (2). The present study reveals the mixed perfor-
mance of mpMRI for detecting EPE in high grade tumors
and in the setting of higher volume disease. Thus, we ar-
gue that for tumors with these high-risk characteristics,
the risk of EPE is high and may not always be evident
radiographically. Mehralivand et al. demonstrated that
formal grading systems to determine EPE risk based on
factors like capsular irregularities and curvilinear tumor-
capsule contact length may improve mpMRI accuracy
(18). Combining clinical parameters, such as prostate-
specific antigen (PSA) and Gleason score, with mpMRI
findings also improved pathologic EPE prediction (18).
Our clustering analysis supports this multifaceted ap-
proach by demonstrating the presence of 4 groups with
significantly different mpMRI performance parameters.
Better understanding of mpMRI accuracy is needed and
will help guide the smooth integration of mpMRI data
into risk stratification systems like that developed by
Boschheidgen et al., which provides a more holistic rep-
resentation of aggressiveness (19). Advancements in ar-
tificial intelligence may modify this landscape further as
new models are emerging that can aid in EPE detection
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by correlating radiomics features from mpMRI with EPE
risk (20). An important additional consideration might
be the differentiation of microscopic EPE compared to
clear EPE, which would not be evident on mpMRI. How-
ever, clinical implications of these findings may be dif-
ferent. Formal mpMRI grading systems, multimodal risk
stratification systems, and/or further technical improve-
ment plus possible artificial intelligence integration may
improve mpMRI to better predict the presence of EPE
especially in higher grade tumors (18-20).

LIMITATIONS

One important limitation of our study was the
inability to account for mpMRI imaging quality. As dem-
onstrated by Figure-1, imaging quality may have varied
substantially in our study. Future studies that utilize im-
aging reports assessed by the prostate imaging quality
(PI-QUAL) scoring system will be useful to determine
how EPE detection interacts with imaging quality (21).
We were also limited by variation in reader experience
given that the images were interpreted by multiple radi-
ologists at a single institution. The accuracy of mpMRlI
for EPE detection improves with reader experience (22).
Additional mpMRI information including apparent diffu-
sion coefficient (ADC) values, lesion diameters, tumor
volume, and length of capsular contact were not con-
sistently reported in the dataset. Multivariable analyses
that include these parameters may further clarify the ac-
curacy of mpMRI in EPE detection. Formal EPE scoring
with the 3-point rubric developed by Mehralivand et al.
was not included in this study but similarly may have
improved mpMRI performance (18). Our study was also
limited by its retrospective nature; prospective studies
will be helpful to clarify how mpMRI and other disease
characteristics can interact to predict EPE and thereby
inform the surgical approach.

CONCLUSIONS

Preoperative mpMRI provides important insight
for surgical planning in the setting of prostate cancer
but should be cautiously used as justification for nerve-
sparing in high grade disease and in patients with high
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volume disease given low NPV for EPE. However, radi-
ologist experience was not assessed in this study and
is likely a strong contributor to performance metrics.
The increasing trend of surgical management for high-
risk tumors warrants continued assessment of mpMRI
performance. Future studies are needed to assess how
mpMRI performance interacts with image quality (i.e.
PI-QUAL scores) and radiographic lesion characteristics
(i.e. PI-RADS scores, ADC, and lesion diameter).

ABBREVIATIONS

mpMRI = multiparametric magnetic resonance imaging
EPE = extraprostatic extension

GG = grade group

RALP = robotic assisted laparoscopic radical prostatec-
tomy

NPV = negative predictive value

PPV = positive predictive value

BMI = body mass index

PSA = prostate specific antigen

CONFLICT OF INTEREST
None declared.
REFERENCES

1. Chys B, Devos G, Everaerts W, Albersen M, Moris L,
Claessens F, et al. Preoperative Risk-Stratification of High-
Risk Prostate Cancer: A Multicenter Analysis. Front Oncol.
2020;10:246.

2. Kozikowski M, Malewski W, Michalak W, Dobruch J. Clinical
utility of MRI in the decision-making process before radical
prostatectomy: Systematic review and meta-analysis. PLoS
One. 2019;14:e0210194.

3. Wibmer AG, Nikolovski I, Chaim J, Lakhman Y, Lefkowitz RA,
Sala E, et al. Local Extent of Prostate Cancer at MRI versus
Prostatectomy Histopathology: Associations with Long-
term Oncologic Outcomes. Radiology. 2022;302:595-602.

4. Valentin B, Schimmoller L, Ullrich T, Klingebiel M, Demetrescu
D, Sawicki LM, et al. Magnetic resonance imaging improves
the prediction of tumor staging in localized prostate cancer.
Abdom Radiol (NY). 2021;46:2751-9.

44

10.

.

12,

13.

14,

15.

Soeterik TFW, van Melick HHE, Dijksman LM, Stomps S,
Witjes JA, van Basten JPA. Nerve Sparing during Robot-
Assisted Radical Prostatectomy Increases the Risk of
Ipsilateral Positive Surgical Margins. J Urol. 2020;204:91-5.
Hricak H, Wang L, Wei DC, Coakley FV, Akin O, Reuter VE, et
al. The role of preoperative endorectal magnetic resonance
imaging in the decision regarding whether to preserve or
resect neurovascular bundles during radical retropubic
prostatectomy. Cancer. 2004;100:2655-63.

Park BH, Jeon HG, Jeong BC, Seo S|, Lee HM, Choi HY, et al.
Influence of magnetic resonance imaging in the decision to
preserve or resect neurovascular bundles at robotic assisted
laparoscopic radical prostatectomy. J Urol. 2014;192:82-8.
Epstein JI, Egevad L, Amin MB, Delahunt B, Srigley JR,
Humphrey PA; Grading Committee. The 2014 International
(ISUP)
Conference on Gleason Grading of Prostatic Carcinoma:

Society of Urological Pathology Consensus
Definition of Grading Patterns and Proposal for a New
Grading System. Am J Surg Pathol. 2016;40:244-52.

Foss AH, Markatou M. kamila: Clustering Mixed-Type Data
in R and Hadoop. J. Stat. Soft. [Internet]. 2018 Feb. 27 [cited
2023 Dec. 19];83(13):1-44. Available from: https://www.
jstatsoft.org/index.php/jss/article/view/v083i13

Brown H, Prescott R. Applied Mixed Models in Medicine.
Chichester, England: John Wiley & Sons Inc; 1999.

Costa DN, Pedrosa |, Donato F Jr, Roehrborn CG, Rofsky
NM. MR Imaging-Transrectal US Fusion for Targeted
Prostate Biopsies: Implications for Diagnosis and Clinical
Management. Radiographics. 2015;35:696-708.

Gilberto GM, Arcuri MF, Falsarella PM, Mariotti GC, Lemos
PLA Neto, Garcia RG. Complication rates of transrectal and
transperineal prostate fusion biopsies - is there a learning
curve even in high volume interventional center? Int Braz J
Urol. 2023;49:334-40.

Lv Z, Wang J, Wang M, Hou H, Song L, Li H, et al. Is it
necessary for all patients with suspicious lesions undergo
systematic biopsy in the era of MRI-TRUS fusion targeted
biopsy? Int Braz J Urol. 2023;49:359-71.

Baack Kukreja J, Bathala TK, Reichard CA, Troncoso P, Delacroix
S, Davies B, et al. Impact of preoperative prostate magnetic
resonance imaging on the surgical management of high-risk
prostate cancer. Prostate Cancer Prostatic Dis. 2020;23:172-8,
Quentin M, Schimmoller L, Ullrich T, Valentin B, Demetrescu
D, Al-Monajjed R, et al. Pre-operative magnetic resonance



16.

17.

18.

19.

IBJU | LESS QUALITATIVE MULTIPARAMETRIC MAGNETIC RESONANCE IMAGING IN PROSTATE CANCER

imaging can predict prostate cancer with risk for positive
surgical margins. Abdom Radiol (NY). 2022;47:2486-93.
Petralia G, Musi G, Padhani AR, Summers P,Renne G, Alessi S,
et al. Robot-assisted radical prostatectomy: Multiparametric
MR imaging-directed intraoperative frozen-section analysis
to reduce the rate of positive surgical margins. Radiology.
2015,;274:434-44,

Somford DM, Hamoen EH, Fitterer JJ, van Basten JP,
Hulsbergen-van de Kaa CA, Vreuls W, et al. The predictive
value of endorectal 3 Tesla multiparametric magnetic
resonance imaging for extraprostatic extension in patients
with low, intermediate and high risk prostate cancer. J Urol.
2013;190:1728-34.

Mehralivand S, Shih JH, Harmon S, Smith C, Bloom J,
Czarniecki M, et al. A Grading System for the Assessment
of Risk of Extraprostatic Extension of Prostate Cancer at
Multiparametric MRI. Radiology. 2019;290:709-19.
Boschheidgen M, Schimmoller L, Arsov C, Ziayee F, Morawitz

45

20.

21,

22,

J, Valentin B, et al. MRI grading for the prediction of prostate
cancer aggressiveness. Eur Radiol. 2022;32:2351-9.
Calimano-Ramirez LF, Virarkar MK, Hernandez M, Ozdemir
S, Kumar S, Gopireddy DR, et al. MRI-based nomograms
and radiomics in presurgical prediction of extraprostatic
extension in prostate cancer: a systematic review. Abdom
Radiol (NY). 2023,48:2379-400.

Giganti F, Allen C, Emberton M, Moore CM, Kasivisvanathan
V; PRECISION study group. Prostate Imaging Quality
(PI-QUAL): A New Quality Control
for Multiparametric Magnetic Resonance Imaging of
the Prostate from the PRECISION trial. Eur Urol Oncol.
2020;3:615-9.

Tay KJ, Gupta RT, Brown AF, Silverman RK, Polascik TJ.
Defining the Incremental Utility of Prostate Multiparametric

Scoring  System

Magnetic Resonance Imaging at Standard and Specialized
Read in Predicting Extracapsular Extension of Prostate
Cancer. Eur Urol. 2016;70:211-3.

Correspondence address:

Stephen Schmit, BS

The Warren Alpert Medical School of Brown University
222 Richmond Street,

Providence, Rl 02903

E-mail: stephen_schmit@brown.edu



