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OBJECTIVE To assess the accuracy of Prostate Imaging Reporting and Data System version 2 (PI-RADS v2) in
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detecting clinically significant prostate cancer (csPCa) on multiparametric magnetic resonance imag-
ing (mpMRI) using whole-mount sections after radical prostatectomy (RP) as reference standard.
METHODS
 Forty-eight patients undergoing mpMRI before RP were prospectively enrolled. Two experienced
radiologists independently scored and mapped imaging findings according to PI-RADS v2. One
experienced uropathologist mapped cancers detected on whole-mount sections using the PI-
RADS v2 sector scheme. Per-lesion and per-patient analyses were run. Primary outcomes were
sensitivity and false discovery rate (FDR) in detecting csPCa using PI-RADS v2 score ≥3 and ≥4
as thresholds. Secondary outcome was inter-reader agreement.
RESULTS
 On the per-lesion analysis, sensitivity and FDR at the PI-RADS v2 threshold score ≥3 were 0.75
and 0.17 for Reader 1, and 0.67 and 0.13 for Reader 2, respectively. At the PI-RADS v2 threshold
score ≥4, sensitivity was slightly lower, and FDR nearly halved for both readers. On the per-patient
analysis, sensitivity for csPCa at the PI-RADS v2 threshold score ≥3 was 0.85 for Reader 1,
and 0.78 for Reader 2. At the PI-RADS v2 threshold score ≥4, sensitivity was slightly lower for
both readers. Inter-reader agreement was substantial (k 0.72 and 0.65 for PI-RADS v2 threshold
score ≥3 and ≥4, respectively).
CONCLUSION
 In our prospective study with pathology after RP as standard of reference, PI-RADS v2 showed
good sensitivity in detecting csPCa on mpMRI with substantial agreement between 2 experienced
readers. Threshold score ≥4 had lower FDR. UROLOGY 123: 191−197, 2019. © 2018
Published by Elsevier Inc.
Accumulating evidence suggests that multiparamet-
ric magnetic resonance imaging (mpMRI) may
improve the detection of clinically significant

prostate cancer (csPCa).1 This modality, however, requires
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great expertise and it is still limited by significant inter-
reader variability.2 With its increasing dissemination, con-
tinuous efforts should be taken to ameliorate image inter-
pretation and reporting across readers and centers.

One major step toward standardization of mpMRI has
been the introduction of Prostate Imaging Reporting and
Data System (PI-RADS) in 2012.3 In this system, a suspi-
cion score for the presence of csPCa was assigned on a 1-5
scale on each of the 3 mpMRI sequences, but no standard
criteria to calculate an overall PI-RADS score were estab-
lished. A systematic review with meta-analysis showed
that PI-RADS had good diagnostic accuracy in detecting
prostate cancer (PCa), with a pooled sensitivity and
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specificity of 0.78 (95% confidence intervals [CIs] 0.70-
0.84) and 0.79 (95% CIs 0.68-0.86), respectively. How-
ever, no recommendations regarding the best threshold
for PI-RADS to use in clinical practice could be provided
in this review because of the large expected between-study
heterogeneity.4

In order to improve accuracy, a novel version (ie,
PI-RADS v2) was released in late 2015 with precise rec-
ommendations such as integrating mpMRI scores accord-
ing to prostate zonal anatomy into a single level of
suspicion of csPCa on a 5-point scale.5 In a recent system-
atic review with meta-analysis, PI-RADS v2 showed a sig-
nificantly higher pooled sensitivity (0.95 [95% CIs 0.85-
0.98] vs 0.88 [95% CIs 0.80-0.93]), but a similar specificity
(0.73 [95% CIs 0.47-0.89] vs 0.75 [95% CIs 0.36-0.94],
for PCa detection compared to original PI-RADS.6

Intrinsic limitations to both analyses were paucity of
well-powered prospective studies, heterogeneity in the
definition of csPCa, and almost exclusive correlation with
histology at prostate biopsy.
The aim of our study was to prospectively validate the

PI-RADS v2 on 3.0 Tesla mpMRI in detecting csPCa
using whole-mount pathology after radical prostatectomy
(RP) as the standard of reference.
METHODS

Patients
A prospectively maintained database for RP patients has
been active at the Urology Unit of the Academic Medical
Centre in Udine since July 1, 2013.
This prospective single-center diagnostic study was per-

formed as a part of a larger prospective institutional review
board-approved investigation of the role of 3.0T mpMRI
on PCa management, and was conducted in accordance
with the Declaration of Helsinki. Starting from May 1,
2016, 3.0T prostate mpMRI was introduced as a routine
examination before RP in the frame of a quality improve-
ment program running at our institution. PI-RADS v2
was routinely adopted for image reporting since that time.
With the aim of validating PI-RADS v2 for the detection
of csPCa, all consecutive patients scheduled for RP from
that time to February 28, 2017 were included in the pres-
ent study. All patients were diagnosed with systematic
12-core biopsy. Exclusion criteria were the previous treat-
ments for PCa, a time interval between prostate biopsy
and mpMRI <6 weeks in line with PI-RADS v2 recom-
mendations,5 and a time interval between mpMRI and
RP ≥4 months. Written informed consent was obtained
by all participants.
MRI Technique and Image Analysis
All mpMRI examinations were performed on a 3.0T sys-
tem (Achieva, Philips Medical System, Best, the Nether-
lands), using a 32-channel phased-array surface coil and
no endorectal coil. Details of mpMRI protocol are
reported in Supplementary Table 1.
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This was set as a multireader study. Reading sessions
were organized on a dedicated workstation (Olea Sphere,
Olea Medical, La Ciotat, France), where image sets were
anonymized with respect to all patient identifiers. For the
purpose of this analysis, 2 radiologists (GR and LC with 8
and 6 years of experience in interpreting prostate
mpMRI), who were blinded to clinical data and final
pathology, independently analyzed all images. Both read-
ers completed a 3-month training period using PI-RADS
v2 in the clinical routine before study initiation. Lesions
identified by the readers were scored and mapped on the
36-sector scheme according to PI-RADS v2 criteria.5

Absence of prostatic lesions was categorized as PI-RADS
v2 score 1. Parameters recorded for each lesion were: side
(right, left, and bilateral), zone (peripheral zone also
including central zone, transition zone also including
anterior fibromuscular stroma), level (base, midgland, and
apex), and PI-RADS v2 score. After completion of image
analysis, each anonymized reader sheet was stored in a
secured local server for the final analysis.
Pathology Analysis
All patients underwent retropubic RP. One pathologist
with a 10-year experience in genitourinary pathology,
who was blind to clinical and imaging data, processed
RP specimens using whole-mount protocol according to
International Society of Urological Pathology (ISUP)
standards.7 In detail, specimens were fixed in 4% buff-
ered formaldehyde for 48 hours at room temperature.
The apical 3-8 mm of the prostate was amputated and
longitudinally sliced, and the remaining gland was seri-
ally sectioned from the apex to the base in 4-6 mm axial
slices perpendicular to the urethra. Slices were submit-
ted for paraffin-embedded whole-mounts from which 4-
5 mm slides were stained with hematoxylin and eosin.
To allow for an accurate orientation and to keep a rela-
tively equal space between the histology sections of
each specimen, each slice of the prostate was accurately
cut and orientated. All cancer foci were outlined with a
marker on the glass slide. Parameters recorded for each
cancer were: maximum diameter, ISUP grade8, and
extraprostatic extension or seminal vesicle invasion if
present. Since a diameter of approximately 1 cm corre-
sponds to a spherical volume of 0.5 cc, which is the cur-
rently accepted threshold for csPCa,9 and in line with
previous studies,10 we analyzed tumor maximum diame-
ter as a surrogate of volume. We defined csPCa any
tumor with diameter ≥ 1 cm or ISUP grade ≥2 or
extraprostatic extension and/or seminal vesicle inva-
sion. Pathological extent of the primary tumor was
assigned according to the 2010 Tumor-Node-Metastasis
staging system. Finally, all cancers were mapped in a
bidimensional illustration of the prostate sections corre-
sponding to the analyzed whole-mount slides with the
purpose to create a reliable 3-dimensional model of the
identified tumors. The same sector division as in the PI-
RADS v2 scheme was adopted.
UROLOGY 123, 2019



Matching of Imaging and Pathology Findings
An independent radiologist, who had 4 years of experi-
ence in interpreting prostate mpMRI and completed the
same training period with PI-RADS v2 as the 2 study
readers, analyzed the 2 maps for each patient together
with the uropathologist in order to match each lesion
identified on mpMRI to the corresponding findings on
definitive histology. Similarly to a previous study,11

whole-mount slides with the greatest cross-section of the
specific lesion were used for concordance analysis of loca-
tion on axial T2-weighted images. Matching was per-
formed for both PCa and csPCa. In the per-lesion
analysis, true positivity of mpMRI lesions was considered
if there was exact sector correspondence or a discrepancy
between the mpMRI lesion and the pathologic lesion of
up to 1 sector in any direction, provided that side and
zone were unaltered.
Study Outcomes and Statistical Analyses
Primary outcome was sensitivity of PI-RADS v2 in detect-
ing csPCa using score 3 and 4 as thresholds for test posi-
tivity. Both per-lesion and per-patient analyses were
carried out, and 2 £ 2 contingency tables were used to
calculate all accuracy measures as reported in Figure 1.
Specificity was deliberately omitted, because mpMRI
readers tend to report highly suspicious lesions only and
avoid over-reporting additional “negative” lesions or sec-
tors. Instead, false discovery rate (FDR), defined as the
ratio between the number of false positive lesions and
total number of positive lesions on mpMRI, was calcu-
lated as a further measure of accuracy.12 Secondary out-
come was an inter-reader agreement.
Based on literature data, a sample of 46 patients with at

least 1 tumor lesion on definitive pathology after RP
allowed to estimate 0.7 sensitivity in detecting csPCa
Per-lesion analysis
The mpMRI

was a cs
on defini�ve p

mpMRI finding
PI-RADS ≥3 (or ≥4) True pos

mpMRI finding
PI-RADS <3 (or <4) False neg

Per-pa�ent analysis csPCa
on defini�ve p

At least one mpMRI
finding
PI-RADS ≥3 (or ≥4)

True pos

mpMRI finding/s
PI-RADS <3 (or <4) False neg

Figure 1. Criteria used to calculate measures of diagnostic a
csPCa, clinically significant prostate cancer; mpMRI, multipara
Imaging Reporting and Data System version 2.
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with 95% CIs and a 0.14 precision.13 Based on in-house
data, an approximate 0.1 rate of suboptimal mpMRI qual-
ity was expected, thus, a total of 53 patients were
enrolled.

Continuous variables were reported as mean§ standard
deviation or median and interquartile range (IQR) as
appropriate. Categorical variables were reported as fre-
quency and percentages. McNemar test was used to com-
pare sensitivity values for csPCa, both between the
2 readers and between the 2 PI-RADS v2 thresholds.
Inter-reader agreement was assessed with Cohen’s
weighted-kappa coefficient and corresponding 95% CIs
calculated with bootstrap method.14 All clinical records
were inserted in a dedicated database and data were ana-
lyzed using Stata and/or SE 14.1 (StataCorp LP, College
Station, TX) software. Reporting of this study was in
accordance with the updated Standards for Reporting of
Diagnostic Accuracy Studies (Supplementary Table 2).15
RESULTS
Of the 53 enrolled patients, 5 with mpMRI examinations
of suboptimal quality due to severe gas artefacts were
excluded. The final study population comprised 48
patients (Supplementary Figure 1). Mean (standard devia-
tion) age was 65.8 (6.5) years. Median (IQR) preoperative
prostate-specific antigen level was 7.2 (5.2-10) ng/mL.
Median (IQR) time from prostate biopsy to mpMRI and
from mpMRI to RP was 7 (7-7.8) weeks and 2.9 (1.9-3.9)
weeks, respectively.

Of the 48 patients, 41 (85%) had csPCa. A total of
71 tumor foci were detected on final histology, and
51 (71.8%) were clinically significant cancers. One focus
was detected in 25 (52%) patients, and 2 foci were
detected in 23 (48%) patients (Table 1).
finding
PCa
athology

The mpMRI finding
was not a csPCa

on defini�ve pathology

i�ve False posi�ve

a�ve True nega�ve

athology
non csPCa

on defini�ve pathology

i�ve False posi�ve

a�ve True nega�ve

ccuracy according to different PI-RADS v2 threshold score.
metric magnetic resonance imaging; PI-RADS v2, Prostate

193



Table 1. Characteristics of the 71 prostate cancer foci
detected on whole-mount sections

Variable Value

ISUP grading group 1 41 (57.7)
group, n (%) group 2 13 (18.3)

group 3 7 (9.9)
group 4 7 (9.9)
group 5 3 (4.2)

Extraprostatic extension
and/or Seminal vesicle
invasion, n (%)

20 (28.2)

Maximum tumor <10 23 (32.4)
diameter (mm), n (%) ≥10 48 (67.6)

Zone, n (%) PZ 57 (80.3)
TZ 11 (15.5)
PZ + TZ 3 (4.2)

ISUP, International Society of Urological Pathology; PZ, peripheral
zone; TZ, transition zone.
Total number of PI-RADS v2 assignments was 80 for
Reader 1 and 78 for Reader 2. PI-RADS v2 score 1, 2, 3, 4,
and 5 was assigned to 25, 3, 5, 32, and 15 lesions by
Reader 1, and to 30, 4, 8, 17, and 19 lesions by Reader 2,
respectively. Results of the correspondence between
mpMRI and pathology findings for the 2 readers stratified
by PI-RADS v2 threshold and presence of csPCa are
detailed in Table 2.
On the per-lesion analysis, sensitivity and FDR for

csPCa at the PI-RADS v2 threshold score ≥3 were 0.75
and 0.17 for Reader 1, and 0.67 and 0.13 for Reader 2,
respectively. At the PI-RADS v2 threshold score ≥4,
sensitivity was slightly lower, and FDR nearly halved for
both readers. Details are reported in Table 3. Sensitivity
values were comparable between the 2 readers and the 2
PI-RADS v2 thresholds, according to McNemar test. Of
the false negative lesions at the PI-RADS v2 threshold
Table 2. Classification of mpMRI findings for the 2 readers stra
results as defined in Figure 1

Analysis Outcome PI-RADS v2 Threshold

Per-lesion Any PCa Score ≥3

Score ≥4

csPCa Score ≥3

Score ≥4

Per-patient Any PCa Score ≥3

Score ≥4

csPCa Score ≥3

Score ≥4

csPCa, clinically significant prostate cancer; FN, false negative; FP, fal
PCa, prostate cancer; PI-RADS v2, Prostate Imaging Reporting and Data
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score ≥4, 16/28 (57.1%) and 17/37 (45.9%) had a diame-
ter < 1 cm, 22/28 (78.5%) and 25/37 (67.5%) had ISUP
grading group 1, and 25/28 (89.2%) and 29/37 (78.3%)
were intracapsular, for Readers 1 and 2, respectively.

On the per-patient analysis, sensitivity for csPCa at the
PI-RADS v2 threshold score ≥3 was 0.85 for Reader 1,
and 0.78 for Reader 2. At the PI-RADS v2 threshold
score ≥4, sensitivity was slightly lower for both readers
(Table 3). No significant difference was observed compar-
ing sensitivity values between the 2 readers and the
2 PI-RADS v2 thresholds with McNemar test.

Inter-reader agreement was substantial. For csPCa, k
was 0.72 (95% CIs 0.51-0.79) and 0.65 (95% CIs 0.57-
0.88) for PI-RADS v2 threshold score ≥3 and ≥4,
respectively.
DISCUSSION
To our knowledge, this is the first prospective study com-
pliant with Standards for Reporting of Diagnostic Accu-
racy Studies guidelines that validated the PI-RADS v2 on
3.0 Tesla mpMRI without endorectal coil in detecting
csPCa on definitive pathology after RP. We found PI-
RADS v2 had a good sensitivity in detecting csPCa with
substantial agreement between 2 experienced readers.
Using PI-RADS ≥4 as threshold for test positivity
resulted in lower FDR.

Caution should be exerted when comparing the results of
our studywith those of the literature for different reasons.

Sensitivity values at both PI-RADS v2 thresholds in
our study were lower than pooled values reported in the
previously quoted meta-analysis (ie, 0.96 for threshold
score ≥3 and 0.89 for threshold score ≥4).6 However,
most included studies had histology at biopsy as the stan-
dard of reference, and the only 5 studies with definitive
pathology after RP as the sole standard of reference were
tified by PI-RADS v2 threshold score according to pathology

Reader TP, n FN, n FP, n TN, n

1 44 27 8 1
2 39 32 5 2
1 43 28 4 5
2 34 37 2 5
1 38 13 8 1
2 34 17 5 2
1 37 14 4 5
2 31 20 2 5
1 38 10 − −
2 35 13 − −
1 37 11 − −
2 31 17 − −
1 35 6 − −
2 32 9 − −
1 34 7 − −
2 30 11 − −

se positive; mpMRI, multiparametric magnetic resonance imaging;
System version 2; TN, true negative; TP, true positive.
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Table 3. Per-lesion and per-patients analysis of diagnostic performance of PI-RADS v2 in detecting any PCa and csPCa strat-
ified by threshold score

Values (95% CIs)

Measure Analysis Outcome Reader PI-RADS v2 Threshold ≥3 PI-RADS v2 Threshold ≥4

Sensitivity Per-lesion Any PCa Reader 1 0.62 (0.50−0.73) 0.61 (0.48 − 0.72)
Reader 2 0.55 (0.43 − 0.67) 0.48 (0.36 − 0.60)

csPCa Reader 1 0.75 (0.60 − 0.86) 0.73 (0.58 − 0.84)
Reader 2 0.67 (0.52 − 0.79) 0.61 (0.46 − 0.74)

Per-patient Any PCa Reader 1 0.79 (0.65 − 0.90) 0.77 (0.63 − 0.88)
Reader 2 0.73 (0.58 − 0.85) 0.65 (0.49 − 0.78)

csPCa Reader 1 0.85 (0.71 − 0.94) 0.83 (0.68 − 0.93)
Reader 2 0.78 (0.62 − 0.89) 0.73 (0.57 − 0.86)

FDR Per-lesion Any PCa Reader 1 0.15 (0.07 − 0.28) 0.09 (0.02 − 0.20)
Reader 2 0.11 (0.04 − 0.25) 0.06 (0.01 − 0.19)

csPCa Reader 1 0.17 (0.08 − 0.31) 0.10 (0.03 − 0.23)
Reader 2 0.13 (0.04 − 0.27) 0.06 (0.01 − 0.20)

CIs, confidence intervals; FDR, false discovery rate.
retrospective. It is known that studies using pathology
from targeted prostate biopsy have the potential bias of
artificially inflating measures of diagnostic accuracy
because only pre-selected highly suspicious lesions are
sampled.
In the largest retrospective study included in this meta-

analysis and testing the accuracy of PI-RADS v2 on 3.0
Tesla mpMRI in detecting csPCa with whole-mount sec-
tions as the reference standard, 2 readers with 9 and 4 years
of experience in prostate mpMRI independently analyzed
images of 425 patients.16 Sensitivity at threshold score
≥ 4 was 0.77 for both readers, and inter-reader agreement
was excellent in the per-patient analysis. Unfortunately,
no per-lesion analysis was performed.
The only prospective study evaluating the performance

of PI-RADS v2 on 3.0 Tesla mpMRI against whole-
mount sections as the standard of reference used the index
lesion on pathology as the main outcome.17 In this study
including 34 patients, the performance of 5 readers with
largely different experiences was assessed. When consider-
ing the 2 most experienced readers, sensitivity for index
lesion detection was 0.93 at PI-RADS v2 threshold score
≥ 3, and inter-reader agreement was good. When consid-
ering all lesions, sensitivity for the same readers dropped
to 0.63. However, some controversy does exist in consid-
ering the index lesion as the biological driver of PCa pro-
gression and lethality.18 We, thus, chose csPCa as a more
appropriate outcome measure.
A matter of current debate is which PI-RADS v2

threshold should be used to trigger prostate biopsy. In our
study, sensitivity of PI-RADS v2 using threshold score
≥ 3 vs ≥ 4 was comparable between readers and inter-
reader agreement was similarly substantial, however FDR
nearly halved for threshold score 4. As supported by data
in Table 2, this suggests that PI-RADS v2 score 3 assign-
ments do reflect ambiguous imaging findings, which ulti-
mately translate in a too high proportion of false positive
reads to be proposed as an effective threshold to prompt
biopsy.
UROLOGY 123, 2019
Of the missed cancers at mpMRI, most were nonclini-
cally significant cancers, which is a desirable goal to limit
the overdetection phenomenon of PCa screening and its
negative consequences. A small proportion of them were,
in fact, small-sized clinically significant foci, which would
mean that, if confirmed by other studies, dimensional cri-
teria to segregate certain PI-RADS categories should be
critically reconsidered in future revision of the reporting
system.

Our study is not devoid of limitations. First, all patients
underwent RP, which may introduce a detection bias
among readers because of the higher likelihood of finding
intermediate- and high-risk PCa in this population of
patients. In fact, an mpMRI diagnosis of csPCa may have
been correct simply by chance, thereby artificially inflat-
ing detection rate and thus, sensitivity. Pretreatment
assessment with mpMRI is, however, one of the most
common clinical scenarios where PIRADSv2 is used. Sec-
ond, the study was not enough powered to allow a reliable
analysis of diagnostic performance of PI-RADS v2 to
detect csPCa depending on the threshold score (3/4) or
on tumor zonal location (peripheral zone vs transition
zone). Third, we did not assess diagnostic accuracy meas-
ures on a wider range of reading experience, which might
be of interest in validating PI-RADS v2 as a tool for less
experienced or even na€ıve, readers. However, previous
studies focusing on this topic did not find significant dif-
ferences in accuracy between experienced and less experi-
enced readers.17,19
CONCLUSIONS
In our prospective study with definitive pathology after
RP as standard of reference, PI-RADS v2 showed good
sensitivity in detecting csPCa on 3.0 Tesla mpMRI with
substantial agreement between 2 experienced readers.
Using PI-RADS v2 ≥4 as threshold for test positivity
resulted in lower FDR compared with PI-RADS v2 ≥3,
195



which might have implications in setting a trigger for
MRI-informed prostate biopsy.
SUPPLEMENTARY MATERIALS
Supplementary material associated with this article

can be found, in the online version, at doi:10.1016/j.
urology.2018.07.067.
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EDITORIAL COMMENT
In this single-center study, Giannarini et al. prospectively evalu-
ated the sensitivity values and false detection rates (FDRs)
achieved by 2 experienced readers using the Prostate Imaging
Reporting and Data System, version 2 (PI-RADS v2), for the
detection of clinically significant cases of prostate cancer (PCa).
The study included 48 patients who underwent 3 Tesla
multiparametric magnetic resonance imaging (MRI) without
endorectal coil before undergoing radical prostatectomy (RP).
Whole-mount RP specimens were used as the reference stan-
dard, and clinically significant PCa was defined as tumors with
any of the following characteristics: dimension ≥1 cm; Interna-
tional Society of Urological Pathology Grade Group ≥2; and
pathologic stage ≥T3. As a secondary outcome, the authors also
assessed the inter-reader agreement.

Sensitivity values were higher for patient-level analysis (73%-
85%) than for lesion-level analysis (61%-75%). FDRs were sig-
nificantly lower for both readers when PI-RADS v2 scores ≥4
instead of ≥3 were considered positive (0.06-0.10 vs 0.13-0.17,
respectively), at the expense of a “slightly lower” sensitivity. The
inter-reader agreement was substantial for PI-RADS v2 scores
≥3 and ≥4 (k = 0.72 and 0.65, respectively).

The results from this study add to the already large body of
research and clinical experience that supports the value of MRI
for the detection of clinically significant cases of PCa. Certain
aspects of this study deserve to be highlighted. First, the study
was performed in the context of a quality improvement program
that involved routine MRI of the prostate before RP. The
authors should be lauded for this initiative, as such practices are
of paramount importance to validate PI-RADS v2 and to build
local expertise. Second, the study used RP specimens as a refer-
ence standard, which is considered the “ground truth.” Although
the inclusion of only patients who underwent RP may have
introduced some bias to the study, the use of lesion-level analysis
should mitigate this limitation. Lastly, in terms of trade-offs
between sensitivity and FDR, the results of this study suggest
that a PI-RADS v2 score ≥4 could be adopted as a threshold to
trigger biopsy in order to decrease FDRs without significantly
compromising sensitivity for PCa detection. In a study con-
ducted by our group, we found a similar trend for lesions located
in the transition zone but not for lesions located in the periph-
eral zone.1 However, it is worth noting that in the study by
Giannarini et al., 10.8%-21.7% of the false-negative lesions
using the threshold of PI-RADS v2 score ≥4 were not intracap-
sular. Based on previous studies showing that the probability of
PCa detection incrementally increases with increasing PI-RADS
v2 scores,2 it is unlikely that a single threshold will be universally
adopted to dictate the need for a biopsy. Instead, PI-RADS v2
scores will need to be combined with clinical variables such as
UROLOGY 123, 2019
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serum prostate-specific antigen levels, PSA density, and previous
biopsy histology to determine the most appropriate diagnostic
pathway, as indicated in a recent publication by the PI-RADS
steering committee.3
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We thank the authors for their positive notes on our study. We
agree with them that prostate lesions in the peripheral zone
should probably be characterized on multiparametric MRI and
clinically managed subsequently in a different manner compared
to those in the transition zone. It is a fact that imaging accuracy
for the latter ones is still far from optimal. We move a step fur-
ther by saying that prostate lesions should probably be differently
characterized on multiparametric MRI depending on their loca-
tion (eg, apex vs base) even when lying in the same (peripheral)
zone. The possibility for a region-dependent Prostate Imaging
Reporting and Data System with a different threshold for biopsy
has already been alluded to by prominent experts in the field.1

We also agree with the authors of this comment that the sole
characterization of prostate lesions on multiparametric MRI
should not trigger a biopsy, but this should come after a thorough
UROLOGY 123, 2019
multifactorial risk assessment and tailored counseling on an
individual basis. This holds true especially considering the
potential implications of the recent randomized PRostate Evalu-
ation for Clinically Important Disease: Sampling Using Image-
guidance Or Not? (PRECISION) trial, where upfront multipara-
metric MRI followed by MRI-targeted biopsy in biopsy-naïve
men allowed for a significantly higher rate of detection of clini-
cally important prostate cancer compared to standard biopsy
with no MRI.2 The results of this study might lead to an epochal
shift in the management of men referred to early detection of
prostate cancer, where MRI might be liberally ordered even by
nonurologists to any-risk individual. Clearly, not all men would
benefit from an upfront MRI. Truong et al. developed and pro-
spectively validated a calculator to predict the pretest probability
of detecting high-risk prostate lesions on multiparametric MRI
using age, prostate-specific antigen level, and prostate volume as
input variables.3 Tools like this should help heath care providers
and patients make an informed decision on whether to undergo
an upfront MRI.
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