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Purpose: The aim of this study was to further assess the clinical utility of multiparametric magnetic resonance imaging (MP-MRI) in
prostate cancer (PC) staging following 2023 clinical guideline changes, both as an independent predictor of high-stage (>T3a) or
high-risk PC and when combined with patient characteristics.
Methods and Materials: The present study was a retrospective review of 171 patients from 2008 to 2018 who underwent MP-MRI
before radical prostatectomy at a single institution. The accuracy of clinical staging was compared between conventional staging and
MP-MRI-based clinical staging. Sensitivity, specificity, positive predictive value, and negative predictive value were compared, and
receiver operating characteristic curves were generated. Linear regression analyses were used to calculate concordance (C-statistic).
Results: Of the 171 patients, final pathology revealed 95 (55.6%) with T2 disease, 62 (36.3%) with T3a disease, and 14 (8.2%) with T3b
disease. Compared with conventional staging, MP-MRI-based staging demonstrated significantly increased accuracy in identifying T3a
disease, intermediate risk, and high/very-high-risk PC. When combined with clinical characteristics, MP-MRI-based staging improved
the area under the curve from 0.753 to 0.808 (P = .0175), compared with conventional staging.
Conclusions: MP-MRI improved the identification of T3a PC, intermediate-risk PC, and high- or very-high-risk PC. Further, when
combined with clinical characteristics, MP-MRI-based staging significantly improved risk stratification, compared with conventional staging.
These findings represent further evidence to support the integration of MP-MRI into prostate adenocarcinoma clinical staging guidelines.
© 2024 The Author(s). Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Prostate cancer (PC) is the most common noncutane-
ous cancer in men in the United States, with over 190,000
new cases every year. Although its prognosis is generally
favorable, with a 5-year overall survival rate of 98%, it rep-
resents the second-greatest cause of cancer-related death
in men, owing to its high prevalence.1 Therefore, proper
r
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diagnosis, staging, and treatment of PC is a significant
public health objective.

Traditionally, the evaluation of PC includes a prostate
specific antigen (PSA) test, physical examination with a
digital rectal examination, and a transrectal ultrasound-
guided biopsy (TRUS). However, soft tissue imaging has
been used with increased frequency to aid in diagnosis
and staging. For example, molecular imaging of glutamate
carboxypeptidase II, or prostate specific membrane anti-
gen (PSMA), has been rapidly adopted and is considered
the imaging modality of choice when it comes to PC with
biochemical recurrence after radical prostatectomy.2

Despite its success with biochemical recurrence and espe-
cially with nodal disease, its value has not necessarily
been established in the setting of primary staging, espe-
cially in locoregional risk assessment, such as in T3a dis-
ease. PSMA-positron emission tomography (PET) cannot
determine marginal invasion as well as MRI, as the divid-
ing planes between anatomic structures are too thin for
PET/computed tomography (CT), creating the need for a
complementary imaging modality to help with primary
diagnosis and staging beyond the ability of PSMA-PET.3

Multiparametric magnetic resonance imaging (MP-
MRI) provides a potential option for high-definition soft
tissue imaging to aid in primary staging. MP-MRI guid-
ance has been increasingly used in addition to TRUS to
better detect potentially cancerous lesions,4 and MP-MRI
was formally designated as preferred over CT for pelvic
staging in the National Comprehensive Cancer Network
(NCCN) Guidelines in 2023.5 MP-MRI’s ability to assess
the location and size of prostatic lesions affords it higher
sensitivity in the detection of clinically significant
cancer.6,7 A 2017 study by Ahmed et al,8 for example,
demonstrated the diagnostic sensitivity of an MP-MRI
guided biopsy as reaching 93% (95% CI, 88%-96%), sig-
nificantly higher than that of TRUS biopsy, at 48% (95%
CI, 42%-55%). With this increased sensitivity, this multi-
center study estimated that routine use of MP-MRI in
conjunction with TRUS could increase the detection of
clinically significant PC by 18%.8

Not only does MP-MRI yield high sensitivity in the
overall detection of clinically significant PC, but it also
provides high specificity in diagnosing high-risk PC via
detection of extracapsular extension and/or seminal vesi-
cle involvement. According to a 2015 study by Feng and
colleagues, MP-MRI is 87.2% specific for extracapsular
extension of PC.9 Similarly, a 2016 meta-analysis found
MP-MRI to have 88% specificity (95% CI, 85%-91%) in
the detection of stage T3 disease.10 In addition to detect-
ing these high-risk features, MP-MRI may also facilitate
the detection of clinically occult features that would not
otherwise be found via digital rectal examination. These
include lateral and anterior extracapsular extension or
seminal vesicle invasion. As curative treatment is most
likely when these features are not present, the use of MP-
MRI represents potential for improved clinical staging.
The NCCN guidelines have recently adopted a recom-
mendation of soft tissue imaging as a part of additional
evaluation in patients with unfavorable intermediate and
higher PC, with a preference for MP-MRI over traditional
CT for pelvic staging. However, owing to a lack of data
validation for the use of MP-MRI for clinical decision-
making, the American Joint Committee on Cancer
(AJCC) does not currently recommend the use of MP-
MRI for PC staging.11 Within this context, the present
study seeks to use surgical pathology as a gold standard in
assessing the predictive power of MP-MRI in assessing
tumor extent (T stage) and risk stratification. This will
allow a direct comparison of the diagnostic accuracy of
MP-MRI-based staging versus conventional clinical stag-
ing and provide further support for its utilization in pri-
mary PC staging.
Methods and Materials
Study population

The present study was approved by an institutional
review board. All patients undergoing a radical prostatec-
tomy (RP) for clinically localized prostate adenocarci-
noma at our institution from 2008 to 2018 were
retrospectively reviewed. Patients included in analysis
underwent pretreatment MP-MRI before RP and had
complete final pathologic information. Patients were
excluded if they received any neoadjuvant androgen
deprivation therapy or chemotherapy, as neoadjuvant sys-
temic treatment would alter pathologic findings compared
with disease characteristics at the time of MP-MRI.
Patient characteristics, clinical staging, MRI findings, and
final pathologic staging were reviewed via electronic med-
ical record. Patients were systematically selected per inclu-
sion/exclusion criteria and were representative of PC
patients at our institution.
MP-MRI

All patients underwent a 1.5-3 Tesla MP-MRI at our
institution as part of a standard workup before undergo-
ing RP. Standard imaging parameters included T2
weighted, T1 weighted, diffusion weighted, and post con-
trast imaging in various anatomic planes. Images were
viewed and processed on DynaCAD software.

All MP-MRI scans were interpreted by fellowship-
trained abdominal radiologists. MP-MRI staging was
defined solely by review of the standard of care MRI
report rendered by the radiologist, including the extent of
prostate lobe involvement, extracapsular extension, and
seminal vesicle involvement. All interpreting radiologists
subjectively evaluated the MP-MRI scans and interpreted
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for local invasive features based on PI-RADS v. 2.1
criteria,12-14 and lesions that were rated a PI-RADS ≥4
were recommended to undergo fusion biopsy. Features of
seminal vesicle invasion included focal or diffuse low
T2W signal, contrast enhancement within or along the
seminal vesicle, restricted diffusion, obliteration of the
angle between the seminal vesicle and the prostate, or
direct extension of the tumor at the base of the prostate
into the seminal vesicle. Features of extraprostatic exten-
sion included asymmetry or invasion of the neurovascular
bundle, a bulging prostatic contour, an irregular or specu-
lated margin/prostatic capsule, obliteration of the recto-
prostatic angle, a tumor-capsule interface of > 1.0 cm, or
frank breach of the capsule by tumor with invasion into
adjacent structures.
T staging and risk grouping

All patients underwent a TRUS-guided prostate
biopsy, physical examination performed by their manag-
ing urologist, and repeat PSA test before RP. Patients
were staged and risk stratified by T stage, Gleason score
(GS), and PSA as defined by the AJCC 8th edition cancer
staging manual and the NCCN.12 Clinical staging was
defined using AJCC 8th edition allowable staging techni-
ques, including clinical examination findings as reported
by the managing urologist.13 Clinical stage and risk strati-
fication were identified retrospectively via both conven-
tional clinical staging and by MP-MRI findings.
Statistical analysis

All analyses were performed using SAS software ver-
sion 9.4 (SAS Institute Inc, Cary, North Carolina). Patient
demographics and baseline clinical characteristics were
summarized by descriptive statistics, such that categorical
variables were reported with n, % and continuous varia-
bles were reported with median, ranges. Univariate associ-
ations between patient characteristics and NCCN risk
groups, high and very high risk,14 were assessed via
regression modeling. Clinical and MRI T stages were sim-
plified to T1, T2, T3a, T3b, and T4 to directly compare
with pathologic staging. Frequencies of MP-MRI-based,
clinical evaluation-based, and pathology-based T stage
and NCCN risk groups were generated and compared
using the McNemar test.15 The McNemar test was also
used to compare sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) for clin-
ical and MRI-based staging, using pathology-based T
stage as the state variable. A concordance statistic (C-sta-
tistic) was used to evaluate the fit of sensitivity and speci-
ficity in a logistic regression model.

Two multivariate models of factors predicting high-
risk or very-high-risk groups were generated, one using
conventional staging and the other, MP-MRI-based stag-
ing. Variables with a P value <.1 in the univariate analysis
were included in the final models. Receiver operating
characteristic (ROC) curves were generated along with
the area under the curve (AUC) and compared via pair-
wise comparison.16 A P value <.05 was considered statis-
tically significant, and 95% confidence intervals (95% CI)
were reported for all odds ratios (ORs).
Results
Patient characteristics

Table 1 displays the patient characteristics of the 171
included patients. The median age at the time of diagnosis
was 62 (range, 41-75). The median PSA before RP was
7.0 ng/mL (range, 1.6-76.0 ng/mL), and the median time
from MP-MRI to RP was 64 days (range, 1-419 days).
Thirty-seven of 171 patients (21.6%) underwent 1.5T
MRI, and 115 of 171 patients (67.3%) underwent 3T MRI.
MRI field strength was not specified in 19 patients
(11.1%).

Final pathology demonstrated GS 6 in 2.3% (4/171) of
patients, GS 7 in 70.2% (120/171) of patients, GS 8 in 7.6%
(13/171) of patients, and GS 9 to 10 in 19.9% (34/171) of
patients. A total of 55.6% (95/171) of patients had T2 dis-
ease, 36.3% (62/171) of patients had T3a disease, and 8.2%
(14/171) of patients had T3b disease. No patients were
identified as having T4 disease. Based on the NCCN’s risk
categorization model using PSA, GS, and clinical findings,
8.2% (14/171) of patients had low-risk disease, 59.6% (102/
171) of patients had intermediate-risk disease, 25.1% (43/
171) of patients had high-risk disease, and 7.0% (12/171)
of patients had very-high-risk disease.
Conventional and MP-MRI staging

Table 2 illustrates the frequency of T stage and risk
group assignment as determined by conventional clinical
staging versus MP-MRI-based staging. Overall, MP-MRI-
based staging identified higher proportions of T stage dis-
ease and very-high-risk disease, compared with conven-
tional clinical staging. MP-MRI upstaged clinical stage in
25.7% (44/171) of cases, 68.2% (30/44) of which were
upstaged from T1-2 to T3 disease. MP-MRI identified 29
of 171 patients (17.0%) with T3a disease, compared with
5 patients (2.9%) identified by clinical staging (P < .001).
MP-MRI also identified 9 of 171 patients (5.3%) with T3b
disease, compared with 3 patients (1.8%) identified by
clinical staging (P = .034). According to the NCCN risk
group stratification, MP-MRI identified 26 of 171 patients
(15.2%) with very-high-risk disease, compared with 12
patients (7.0%) identified by clinical staging (P < .001).



Table 1 Patient characteristics

No. of patients (%)

Median age at diagnosis (range) 62 (41-75)

Median PSA (in ng/mL) at diagnosis
(range)

7.0 (1.6-76.0)

Race

White 156 (91.2%)

Black 12 (7.0%)

Hispanic 3 (1.8%)

Gleason score

6 4 (2.3%)

7 120 (70.2%)

8 13 (7.6%)

9-10 34 (19.9%)

Days from MP-MRI to RP (range) 66 (1-419)

Clinical T stage

1a 4 (2.3%)

1b 1 (0.6%)

1c 126 (73.7%)

2a 10 (5.8%)

2b 6 (3.5%)

2c 8 (4.7%)

2 (unspecified) 8 (4.7%)

3a 5 (2.9%)

3b 3 (1.8%)

MRI T stage

1c 90 (52.6%)

2a 9 (5.3%)

2b 6 (3.5%)

2c 7 (4.1%)

2 (unspecified) 21 (12.3%)

3a 29 (17%)

3b 9 (5.3%)

Pathologic T stage

2 95 (55.6%)

3a 62 (36.3%)

3b 14 (8.2%)

Clinical risk group

Low 14 (8.2%)

Intermediate 102 (59.6%)

High 43 (25.1%)

Very high 12 (7%)

MRI-based risk group

(continued on next page)

Table 1 (Continued)

No. of patients (%)

Low 14 (8.2%)

Intermediate 83 (48.5%)

High 48 (28.1%)

Very high 26 (15.2%)

Pathologic risk group

Low 4 (2.3%)

Intermediate 72 (42.1%)

High 43 (25.1%)

Very high 52 (30.4%)

Abbreviations: MP-MRI = multiparametric MRI; PSA = prostate
specific antigen; RP, radical prostatectomy.
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Table 3A displays the sensitivity, specificity, PPV, and
NPV of conventional versus MP-MRI-based T stages, and
Table 3B displays these values for NCCN risk stratifica-
tions. In general, MP-MRI identified T3a disease with
greater accuracy than conventional clinical staging. Sensi-
tivity of MP-MRI in identification of T3a disease was
30.6%, compared with 3.2% for conventional clinical stag-
ing (P < .001). Further, MP-MRI findings of T3a disease
had a higher PPV than clinical findings of T3a disease
(69.7% vs 63.9%, P = .041). The C-statistic was greater for
MP-MRI than for conventional clinical staging (0.607 vs
0.502, P < .001). There was no significant difference
between MP-MRI and conventional clinical staging for
T3b disease, although there was a trend toward greater
sensitivity with MP-MRI (21.4% vs 35.7%).

Overall, MP-MRI tumor stage was concordant with
final pathologic stage in 31.0% (53/171) of cases, compared
Table 2 Frequency of T stage and risk group assign-
ment by conventional clinical and MP-MRI-based staging

Parameter Clinical MP-MRI P value

T Stage

T1 131 (76.6%) 90 (52.6%) <.0001

T2 32 (18.7%) 43 (25.1%) .0076

T3a 5 (2.9%) 29 (17.0%) <.0001

T3b 3 (1.8%) 9 (5.3%) .0339

Risk Group

Low risk 14 (8.2%) 14 (8.2%) 1.0000

Intermediate risk 102 (59.6%) 83 (48.5%) <.0001

High risk 43 (25.1%) 48 (28.1%) .3173

Very high risk 12 (7.0%) 26 (15.2%) .0002

Abbreviations:MP-MRI = multiparametric MRI.



Table 3A Comparative parameters for assessing T stage by conventional clinical methods or by MP-MRI

T stage Clinical staging MP-MRI staging Difference (95% CI) P value

T2

Sensitivity (%) 21.1% 30.5% 9.4% (2.5%-16.4%) .007

Specificity (%) 84.2% 81.6% −2.6% (−10.1%-4.6%) .414

PPV (%) 62.5% 67.4% 4.9% (−10.2%-19.7%) .526

NPV (%) 46.0% 48.4% 2.4% (−4.9%-9.7%) .524

C-statistic 0.526 0.561 0.034 (−0.012-0.08) .143

T3a

Sensitivity (%) 3.2% 30.6% 27.4% (15.8%-39.6%) <.001

Specificity (%) 97.2% 90.8% −6.4% (−12.7%-1.5%) .008

PPV (%) 40.0% 65.5% 25.5% (1.9%-45.5%) .041

NPV (%) 63.9% 69.7% 5.9% (−1.0%-12.6%) .093

C-statistic 0.502 0.607 0.105 (0.044-0.166) <.001

T3b

Sensitivity (%) 21.4% 35.7% 14.3% (−15.7%-41.4%) .317

Specificity (%) 100.0% 97.5% −2.5% (−6.4%-0.3%) .055

PPV (%) 100.0% 55.6% −44.4% (−70.3%-10.9%) .021

NPV (%) 93.5% 94.4% 1.0% (−2.6%-4.7%) .583

C-statistic 0.607 0.666 0.059 (−0.082-0.199) .413

Abbreviations: C-statistic = concordance statistic; MP-MRI = multiparametric MRI; NPV = negative predictive value; PPV = positive predictive value.

Table 3B Comparative parameters for assessing NCCN risk stratification by conventional clinical methods or by multi-
parametric MRI

Risk stratification Clinical staging MP-MRI staging Difference (95% CI) P value

Intermediate risk

Sensitivity (%) 80.6% 76.4% −4.2% (−10.3%-1.6%) .083

Specificity (%) 55.6% 71.7% 16.2% (8.6%-23.5%) <.001

PPV (%) 56.9% 66.3% 9.4% (−0.5%-19.1%) .064

NPV (%) 79.7% 80.7% 1.0% (−5.2%-7.1%) .757

C-statistic 0.681 0.741 0.06 (0.017-0.103) .007

High risk

Sensitivity (%) 25.6% 34.9% 9.3% (−4.1%-22.4%) .157

Specificity (%) 75.0% 74.2% −0.8% (−7.3%-5.8%) .808

PPV (%) 25.6% 31.3% 5.7% (−7.4%-18.5%) .398

NPV (%) 75.0% 77.2% 2.2% (−4.1%-8.6%) .490

C-statistic 0.503 0.546 0.043 (−0.029-0.114) .240

Very high risk

Sensitivity (%) 19.2% 36.5% 17.3% (6.3%-28.3%) .003

Specificity (%) 98.3% 94.1% −4.2% (−9.6%-0.1%) .025

PPV (%) 83.3% 73.1% −10.3% (−28.2%-8.4%) .283

NPV (%) 73.6% 77.2% 3.7% (−2.7%-9.9%) .258

C-statistic 0.588 0.653 0.066 (0.011-0.121) .019

Abbreviations: C-statistic = concordance statistic; MP-MRI = multiparametric MRI; NPV = negative predictive value; PPV = positive predictive value.
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with 14.62% (25/171) of cases for conventional clinical
staging. MP-MRI also demonstrated greater sensitivity in
identifying very-high-risk PC than conventional clinical
staging, at 36.5% versus 19.2% (difference: 17.3%; 95% CI,
6.3%-28.3%; P = .003). In linear regression analysis, the
C-statistic was greater for MP-MRI than for clinical staging
in identifying very-high-risk PC, at 0.653 versus 0.588 (dif-
ference: 0.066; 95% CI; 0.011-0.121; P = .019).
Multivariate modeling with patient
characteristics

In multivariate modeling, both conventional staging
and MP-MRI-based staging were significantly and inde-
pendently associated with very-high-risk or high-risk
stage on final pathology (conventional staging: OR, 7.343;
95% CI, 2.716-19.849; P < .0001 vs MRI staging: OR,
11.035; 95% CI, 4.617-26.375; P < .0001) (Supplementary
Table 1). ROC curve analysis yielded an AUC of 0.753 for
conventional staging (95% CI, 0.679-0.828; P < .0001)
and 0.808 for MP-MRI-based staging (95% CI, 0.741-
0.874; P < .0001). Pairwise comparison of the ROC curves
is displayed in Fig. 1, illustrating a significant difference of
0.0544 (95% CI, 0.009-0.0993; P = .0175).
Discussion
The present study is a retrospective review directly com-
paring the diagnostic accuracy of conventional staging
Figure 1 Receiver operating characteristic curve of conventi
imaging−based staging in predicting high- or very high-risk dis
versus MP-MRI-based staging. Not only did MP-MRI sig-
nificantly improve identification of patients with T3a dis-
ease and very-high-risk or high-risk PC, but it also resulted
in accurate upstaging in over 25% of patients. The present
findings represent an opportunity to integrate MP-MRI-
based staging with patient characteristics to further facili-
tate clinical decision-making and personalized treatment.

First, the present study showed that the use of MP-
MRI-based staging yielded high specificity, NPV, and
PPV in identifying high- and very-high-risk PC. This is in
contrast with Ahmed et al,8 who found similar PPVs and
NPVs ranging from 50% to 70% and 70% to 90%, respec-
tively, but low specificity (<50%) and high sensitivity
(>90%). However, our results align well with those of a
2014 study by Billing and colleagues, who found the sensi-
tivity for detection of T3a disease to be approximately
30%, compared with a 93.3% specificity.17 In this regard,
the high specificity suits the purpose of MP-MRI-based
staging for the identification of high-risk or very-high-
risk disease: A positive result rules in the presence of
high-risk disease characteristics, while a negative result is
not necessarily useful for ruling out these characteristics.

Second, the use of MP-MRI-based staging resulted in
the accurate upstaging of over 25% of patients. Among
these 44 patients, 30 (68.2%) were upstaged from stage T2
or below to stage T3. This increase in stage holds consider-
able clinical significance, as it warrants the consideration of
more aggressive treatment options that may not be indi-
cated for locally limited disease. In this regard, treatment
recommendations regarding external beam radiation ther-
apy and its fractionation, the addition of a brachytherapy
onal staging versus multiparametric magnetic resonance
ease (P = .0175).
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boost, addition and duration of androgen deprivation ther-
apy, and prophylactic irradiation of lymph nodes are all
subject to change when the stage is increased to T3. These
findings are consistent with those of several other studies
demonstrating significant upstaging following MP-MRI. In
a 2020 study by Bakavicius and colleagues, the use of MP-
MRI resulted in 29% of patients being upstaged. Even fur-
ther, patients who were upstaged were at a 2.1 times
increased risk of biochemical recurrence following RP, and
metastasis-free survival and ten-year cancer free survival
were also significantly reduced.18 As cancer upstaging is
associated with a substantially higher risk of recurrence
and inferior rates of oncologic control, the use of MP-
MRI-based staging is a critical tool for preemptive risk
stratification and clinical decision making.

Third, combining MP-MRI with clinical characteristics
illustrated improved predictive capability, compared with
using conventional staging alone. The use of MP-MRI in
the present study improved the AUC from 0.753 to 0.808,
thus significantly facilitating the identification of high-
and very-high-risk PC. These results are similar to those
of Rayn and colleagues, who published a large single-insti-
tution study of 532 PC patients in 2018. In their study, the
use of MP-MRI was incorporated into clinical nomo-
grams, the inclusion of which significantly increased the
AUC by 0.1 for organ confined disease, 0.1 for extracapsu-
lar extension, and 0.09 for seminal vesicle invasion.19 This
further suggests that adding MRI-based information to
clinical nomograms significantly improves the detection
of T2, T3a, and T3b PC. Despite demonstrating signifi-
cant improvement in clinical staging when using MP-
MRI over conventional clinical staging, the absolute rate
of concordance with final pathology for MP-MRI is still
just 31%. While this is significantly greater than that for
conventional clinical staging, this demonstrates that there
is still plenty of room for improvement. This low concor-
dance rate is unsurprising, as our patient population was
clinically restaged to exclude any imaging in order to eval-
uate the impact of MP-MRI on clinical staging. Opportu-
nities for further improvement could be found using AI
and other computer-aided imaging models to help
improve radiologists’ ability to more accurately stage PC.

While this study demonstrates the added value of MP-
MRI to accurately stage patients with PC, it is not without
limitation. This study represents a single-institution retro-
spective analysis and may be limited by sample size and
influenced by the bias of practice patterns. The low inci-
dence of both clinically identified and pathologically staged
T3a and T3b disease reflects an institutional pattern of
referring T3 patients for consideration of definitive external
beam radiation therapy. Furthermore, interobserver varia-
tion between radiologists could not be assessed, as MRI
reports were generated without a confirmatory or contra-
dicting evaluation by a second radiologist. While PI-RADS
v. 2.1 (2019, ACR) outlines a standardized approach,14

improved nomenclature standardization, template reporting,
and more quantitative interpretation criteria may facilitate
the elimination of interradiologist variability. Within this
context, analysis between Tesla 1 and Tesla 3.5 imaging was
unable to be assessed, owing to underpowering. Addition-
ally, as this study spans a decade, improved clinical staging
and MP-MRI assessment may bias the results. Finally, it is
important to acknowledge the financial burden to both
patients and the health care system associated with the
implementation of MRI for all PC patients.

Overall, while past studies have shown MP-MRI to
improve the likelihood of finding clinically relevant PC, the
present study is a direct comparison of conventional versus
MP-MRI-based staging methods. Utilization of MP-MRI
significantly improved staging and risk stratification, espe-
cially in locoregional disease, as demonstrated by the signif-
icant upstaging of patients, particularly from T2 to T3
disease. As the addition of MP-MRI significantly improved
the detection of extracapsular extension, seminal vesicle
invasion, and high- or very-high-risk disease, the use of
MP-MRI-based staging would also result in a change in
treatment recommendation. The improved accuracy associ-
ated with MP-MRI in staging and risk stratification further
supports the recent inclusion of soft tissue imaging in the
initial evaluation of unfavorable intermediate and higher
primary PC per the NCCN guidelines. Given these findings,
this study argues for the further use of MP-MRI in the clini-
cal staging of PC, including the adoption of MP-MRI in the
risk stratification and staging work up in the AJCC guide-
lines, as well as utilization in lower risk PC per the NCCN
guidelines, given the greater than 25% rate of upstaging
achieved using MP-MRI in this study. Further investigation
of the ability of MP-MRI to accurately assess disease extent
is warranted, including a focus on the variation of sensitiv-
ity and specificity of MP-MRI between studies.
Conclusion
The present study demonstrates the value of MP-MRI
in accurately identifying T3a disease and improving risk
stratification for patients with high- or very-high-risk PC,
compared with conventional clinical staging without
imaging. The addition of MP-MRI not only resulted in
the accurate upstaging of over 25% of patients, but also
significantly enhanced the predictive capability when
combined with patient characteristics. Overall, these
findings represent an opportunity to further integrate
MP-MRI into clinical staging guidelines to better facilitate
clinical decision-making and personalized treatment.
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