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Prostate Imaging Reporting and Data Sys-
tem (PI-RADS), a structured reporting sys-
tem and joint effort by several organizations, 
addressed these concerns by standardizing 
the terminology, interpretation, and content 
of multiparametric prostate MRI reports, de-
veloping assessment categories that outline 
levels of suspicion for clinically significant 
prostate cancer, and establishing acceptable 
technical parameters for data acquisition 
[6]. PI-RADS version 2 (PI-RADSv2) uses a 
Likert scale and groups lesions into five cat-
egories on the basis of the risk of clinical-
ly significant malignant disease. PI-RADS 
category 3 lesions are of intermediate status, 
with a risk of malignancy that is equivocal.

Although the PI-RADS system provides 
guidelines for uniform lesion character-
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A
lthough prostate cancer remains 
a leading cause of death in the 
United States, men with newly 
diagnosed prostate cancer die of 

other causes [1]. Determining the risk of life-
threatening versus indolent prostate cancer is 
therefore an important goal of management. 
The emergence of multiparametric prostate 
MRI has led to improved detection of higher-
grade disease with implications for active 
surveillance and risk stratification [2, 3].

Multiparametric prostate MRI has vari-
able sensitivity and specificity for localizing 
clinically significant prostate cancer [4, 5]. 
In addition, variation in the performance, in-
terpretation, and reporting of multiparamet-
ric prostate MRI examinations has been an 
obstacle to widespread implementation. The 
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OBJECTIVE. The objective of this study is to determine the frequency of clinically 
significant cancer (CSC) in Prostate Imaging Reporting and Data System (PI-RADS) catego-
ry 3 (equivocal) lesions prospectively identified on multiparametric prostate MRI and to iden-
tify risk factors (RFs) for CSC that may aid in decision making. 

MATERIALS AND METHODS. Between January 2015 and July 2016, a total of 977 
consecutively seen men underwent multiparametric prostate MRI, and 342 underwent MRI–
ultrasound (US) fusion targeted biopsy. A total of 474 lesions were retrospectively reviewed, 
and 111 were scored as PI-RADS category 3 and were visualized using a 3-T MRI scanner. 
Multiparametric prostate MR images were prospectively interpreted by body subspecialty ra-
diologists trained to use PI-RADS version 2. CSC was defined as a Gleason score of at least 
7 on targeted biopsy. A multivariate logistic regression model was constructed to identify the 
RFs associated with CSC. 

RESULTS. Of the 111 PI-RADS category 3 lesions, 81 (73.0%) were benign, 11 (9.9%) 
were clinically insignificant (Gleason score, 6), and 19 (17.1%) were clinically significant. On 
multivariate analysis, three RFs were identified as significant predictors of CSC: older patient 
age (odds ratio [OR], 1.13; p = 0.002), smaller prostate volume (OR, 0.94; p = 0.008), and ab-
normal digital rectal examination (DRE) findings (OR, 3.92; p = 0.03). For PI-RADS category 
3 lesions associated with zero, one, two, or three RFs, the risk of CSC was 4%, 16%, 62%, and 
100%, respectively. PI-RADS category 3 lesions for which two or more RFs were noted (e.g., 
age ≥ 70 years, gland size ≤ 36 mL, or abnormal DRE findings) had a CSC detection rate of 
67% with a sensitivity of 53%, a specificity of 95%, a positive predictive value of 67%, and a 
negative predictive value of 91%. 

CONCLUSION. Incorporating clinical parameters into risk stratification algorithms 
may improve the ability to detect clinically significant disease among PI-RADS category 3 
lesions and may aid in the decision to perform biopsy. 

Sheridan et al.
Multiparametric MRI of PI-RADS Category 3 Lesions
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ization, the management of each category 
of PI-RADS lesion is not specified. Biop-
sy is generally recommended for lesions in 
PI-RADS categories 4 and 5. No recommen-
dations exist for the management of PI-RADS 
category 3 lesions secondary to the unknown 
frequency of clinically significant disease 
in these lesions. Several investigations have 
been specifically aimed at evaluating le-
sions scored as equivocal with the use of the 
PI-RADS and PI-RADSv2 scoring systems 
or variations thereof. However, these stud-
ies have reported variable rates of prostate 
cancer detection, ranging from 7% to 60% 
for lesions scored with PI-RADS and non–
PI-RADS scoring systems and from 19% to 
25% for lesions scored with PI-RADSv2 [4, 
7–11]. Accurately and consistently defining 
the risk of prostate cancer for these lesions is 
important for clinical decision making, par-
ticularly in light of the recent Prostate MR 
Imaging Study (PROMIS) trial results sup-
porting a growing role for multiparametric 
MRI in the evaluation of patients with pros-
tate cancer [4].

Given this wide range of reported cancer 
detection rates, we sought to determine the 
frequency of clinically significant cancer 
among PI-RADS category 3 (equivocal) le-
sions identified prospectively on multipara-
metric prostate MRI and categorized using 
PI-RADSv2. In addition, we sought to iden-
tify predictors of clinically significant dis-
ease that may be used to provide a more re-
fined estimation of risk and aid in clinical 
decision making.

Materials and Methods
This study was approved by the institutional re-

view board and was HIPAA compliant. A waiver 
of informed consent was approved by the human 
investigation committee at our institution.

We performed a retrospective review of all 
consecutively seen men (mean age, 65 years; 
range, 41–85 years) who underwent prostate MRI 
at a single academic center between January 2015 
and July 2016. Inclusion criteria for the study were 
having MRI performed using a 3-T scanner, fol-
lowed by MR-US fusion targeted biopsy, and hav-
ing a lesion scored as PI-RADS category 3 with 
the use of PI-RADSv2. Exclusion criteria were not 
undergoing targeted biopsy, having a study per-
formed either on a 1.5-T scanner or at an outside 
facility, and having a lesion scored as PI-RADS 
category 2, 4, or 5. All patients were treatment na-
ive. A total of five patients with PI-RADS catego-
ry 3 lesions underwent scanning performed using 
a 1.5-T scanner to reduce artifact from orthope-

dic hardware or hip prostheses. Figure 1 provides 
details about the inclusion and exclusion criteria 
used in the present study.

Demographic, clinical, MRI, and patholog-
ic data were collected for each patient with a 
PI-RADS category 3 lesion. Demographic data 
included age and race. Clinical data included 
prostate specific antigen (PSA) and digital rec-
tal examination (DRE) results (normal vs abnor-
mal findings). The referring urologist performed 
DRE, and abnormal examination results were re-
ported as areas of localized or generalized firm-
ness, induration, irregularity, or nodularity sug-
gestive of a cT2 lesion. MRI data included total 
prostate volume, lesion volume, lesion location, 
and PI-RADSv2 score. Pathologic data includ-
ed the Gleason score. For the purpose of analy-
sis, PI-RADS category 3 lesions were divided 
into three categories on the basis of targeted bi-
opsy results: benign, clinically insignificant dis-
ease (defined by a Gleason score ≤ 6 or lower), and 
clinically significant cancer (CSC) (defined by a 
Gleason score ≥ 7).

All studies were prospectively interpreted by 
board-certified body subspecialty radiologists 
at a single academic institution in the course of 
routine clinical work. A total of nine attending 
radiologists with 1–32 years of experience (me-
dian, 6 years) participated in examination inter-
pretation. Studies were reviewed on dedicated di-
agnostic monitors with the use of PACS software 
(Synapse, Fuji Film). Source dynamic contrast-en-
hanced images without postprocessing were used 
for interpretation. Lesions were scored using the 
PI-RADSv2 scoring system, and all radiologists 
were trained in the use of the PI-RADSv2 system 
before evaluating examinations.

Multiparametric prostate MRI scans were 
performed using a 3-T scanner (Verio, Siemens 
Healthcare) with a 32-channel body coil. No en-
dorectal coils were used. Given the extended pe-
riod chosen for the study, the exact protocols were 
not constant across all cases; however, all scans 
included axial, sagittal, and coronal T2-weighted 
sequences, axial T1-weighted sequences with fat 
saturation, axial DW images with an extrapolated 
b value of 1600, and axial T1-weighted dynamic 
contrast-enhanced sequences with fat saturation 
and a temporal resolution of 6 seconds, as recom-
mended by PI-RADSv2. Gadobutrol IV contrast 
medium (0.1 mmol/kg of body weight; Gadovist, 
Bayer HealthCare) was used.

Target lesions were contoured by radiologists 
using dedicated imaging software (Profuse, Ei-
gen). Targeted lesion biopsy was performed by 
one of two urologists with a median of 21.5 years 
of experience (range, 6–37 years), with use of MRI 
fusion with a transrectal ultrasound–guided biop-

sy system (Artemis, Eigen). A mean of five biopsy 
core specimens were obtained from each targeted 
lesion. After targeted biopsy, each patient under-
went 12-core systematic biopsy. Systematic biopsy 
was performed using a template map that was gen-
erated by the fusion software.

Gleason scoring was determined in a subspe-
cialty sign-out at the same academic center by one 
of two genitourinary pathologists with a median 
of 19 years of experience (range, 11.5–26.5 years). 
Modified Gleason grading was performed using 
2014 International Society of Urologic Pathology 
guidelines [12].

Demographic and clinical data were reviewed 
and initially were compared using the t test, for 
continuous variables, and the Fisher exact test, 
for categoric variables. A multivariate logistic 
regression model was then constructed to iden-
tify risk factors (RFs) associated with clinically 
significant prostate cancer. Factors were chosen 
based on inclusion criteria for which p < 0.15 on 
univariate analysis, and the multivariate model 
was created using forward selection. Collinearity 
was assessed using variance inflation factors with 
interaction terms to adjust for collinear factors. 
Statistical analysis was performed using SAS 
software (version 9.4, SAS Institute).

Results
Frequency of Clinically Significant Cancer

Characteristics of the patients with 
PI-RADS category 3 lesions selected for 
analysis are summarized in Table 1. MRI-
US fusion targeted biopsy revealed that 81 
of these 111 lesions were benign (72.9%), 
11 were clinically insignificant (9.9%), and 
19 harbored CSC (17.1%). Of the 19 le-
sions with CSC, 14 had a Gleason score of 
3 + 4, three had a Gleason score of 4 + 3, 
and two had a Gleason score of 4 + 4. No 
PI-RADS category 3 lesion was associat-
ed with a Gleason score of 9 or 10. Of the 
81 benign lesions, one had inflammatory 
changes on pathologic analysis, and the re-
maining 80 lesions had benign prostatic tis-
sue on pathologic analysis. Representative 
images of PI-RADS category 3 lesions for 
which pathologic results of targeted biopsy 
denoted benign status and CSC can be seen 
in Figures 2 and 3, respectively. In addition, 
representative images for transition zone le-
sions with benign status and CSC are shown 
in Figures 4 and 5, respectively.

Of the 111 lesions evaluated, 51 were in 
prostates with only one targeted lesion (the 
index PI-RADS category 3 lesion), 37 were in 
glands with two lesions (i.e., other PI-RADS 
lesions), 19 were in glands with three lesions, 
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and four were in glands with four lesions. 
Of the glands with only a single targeted 
PI-RADS category 3 lesion, 5.9% (3/51) were 
found to have a higher Gleason score on the 
basis of pathologic findings for the targeted 
lesion than on pathologic findings for stan-
dard biopsy specimens obtained anywhere 
else in the gland. Of the glands with more 
than one targeted lesion, 33.3% (20/60) had 
a higher Gleason score on the basis of patho-
logic findings for a different targeted lesion 
within the same prostate.

A total of 8.1% (9/111) of targeted 
PI-RADS category 3 lesions had a higher 
Gleason score than did standard biopsy spec-
imens obtained anywhere in the gland, 35.1% 
(39/111) had a higher Gleason score on the 
basis of pathologic findings for standard bi-
opsy specimens from elsewhere in the gland, 
and 57.7% (64/111) had equivalent pathologic 
findings for targeted biopsy and standard bi-
opsy specimens. None of the PI-RADS cat-
egory 3 lesions with a higher Gleason score 
on the basis of pathologic findings from tar-
geted biopsy compared with standard biopsy 
(9/111) had a higher Gleason score for a dif-
ferent non–PI-RADS category 3 target lesion 
(in glands with more than one lesion).

Predictors of Clinically Significant Cancer and 
Risk Stratification

In comparison with lesions found to be 
benign or clinically insignificant, lesions 
that harbored CSC were associated with a 
significantly older median patient age (p = 
0.02) and a smaller median prostate size (p = 
0.01), and they also showed a trend toward a 
higher frequency of abnormal DRE findings 
(p = 0.07) on univariate analysis (Table 2).

No statistically significant associations 
existed between the identification of clinical-
ly significant disease on biopsy and the me-
dian PSA level (p = 0.19), median PSA den-
sity (PSA level [ng/mL]/gland volume [mL]) 
(p = 0.13), or median lesion volume (p = 
0.13). In all, 93 of 111 lesions (84%) were lo-
cated in the peripheral zone, but no statisti-
cally significant difference between benign 
or clinically insignificant lesions and clini-
cally significant lesions existed on the basis 
of peripheral zone location (p = 0.16).

Multivariate logistic regression identi-
fied three significant RFs associated with a 
higher likelihood of CSC: older patient age 
(median, 70 years; odds ratio [OR], 1.13; p = 
0.002), smaller prostate volume (median, 36 
mL; OR, 0.94; p = 0.008), and clinically ab-
normal DRE results (OR, 3.92; p = 0.03). The 
CSC detection rate (defined as the propor-
tion of lesions with clinically significant dis-
ease) for each RF and combination of RFs is 
shown in Table 3. The cancer detection rate 
based on the number of risk factors present 
per lesion, as well as the corresponding sen-
sitivity, specificity, positive predictive value, 

and negative predictive value, was then de-
termined (Table 4). Using a criterion of two 
or more risk factors, we found a CSC detec-
tion rate of 67% (with 10 of the 19 lesions 
with CSC identified), corresponding to a sen-
sitivity of 53%, a specificity of 95%, a posi-
tive predictive value of 67%, and a negative 
predictive value of 91%.

Discussion
In our series of PI-RADS category 3 le-

sions, malignancy with a Gleason score of at 
least 6 was found in approximately one of four 
lesions scored as PI-RADS category 3, and ap-
proximately one of six lesions harbored CSC. 
MRI-US fusion targeted biopsy of the index 
PI-RADS category 3 lesion resulted in iden-
tification of the highest Gleason score in 8% 
of cases, compared with the highest Gleason 
score identified on standard biopsy or for oth-
er targeted lesions within the same gland. We 
identified three clinical parameters (age ≥ 70 
years, an abnormal DRE finding, and gland 
size ≤ 36 mL) that predicted CSC among 
PI-RADS category 3 lesions. In addition, we 
found that PI-RADS category 3 lesions for 
which two or more of these risk factors were 
noted had a rate of CSC of 67%, and incorpo-
rating these two factors with a PI-RADS cate-
gory 3 finding was associated with a high spec-
ificity and negative predictive value. These 
results suggest that the use of clinical param-
eters in risk stratification algorithms may im-
prove the rate of detection of CSC and aid in 
the decision to biopsy or monitor PI-RADS 
category 3 lesions. Of importance, our study 

TABLE 1: Clinical and Demographic 
Characteristics of Patients 
With 111 Prostate  Imaging 
Reporting and Data 
 System Category 3 Lesions 
Selected for Analysis

Characteristic Value

Age (y)

Median 63

Range 46–82

PSA level (ng/mL)

Median 5.9

Range 1.0–50.0

PSA density (ng/mL2) 0.12

Lesion volume (mL)

Median 0.15

Range 0.01–11.1

Prostate volume (mL)

Median 49.8

Range 15.6–145.0

Abnormal DRE finding 40 (36)

Peripheral zone location of lesion 93 (84)

Note—Except where otherwise indicated, data are 
number (%) of lesions. PSA = prostate specific 
antigen, DRE = digital rectal examination.

TABLE 2: Comparison of Clinical and Demographic Characteristics of 
 Patients With Prostate Imaging Reporting and Data System 
 Category 3 Lesions With Benign Status or Insignificant Disease 
Versus Clinically Significant Disease

Characteristic

Benign or Clinically 
Insignificant Lesionsa 

(n = 92)
Clinically Significant 

Lesionsb (n = 19) p

Median age (y) 63 70 0.02c

Median PSA level (ng/mL) 6.1 5.9 0.19

PSA density (ng/mL2) 0.17 0.12 0.13

Median lesion volume (mL) 0.17 0.12 0.13

Median prostate volume (mL) 56 36 0.01c

Abnormal DRE finding 18 (20) 8 (42) 0.07c

Peripheral zone location of lesion 79 (86) 14 (74) 0.16

Note—Except where otherwise indicated, data are number (%) of lesions. PSA = prostate specific antigen, 
DRE = digital rectal examination.

aClinically insignificant disease was defined by a Gleason score of 6 or less.
bClinically significant disease was defined by a Gleason score of at least 7.
cStatistically significant.
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is one of the first to present data exclusively 
based on the PI-RADSv2 scoring system.

One of the main goals of this study was 
to determine the risk of clinically significant 
prostate cancer in PI-RADS category 3 le-
sions with the use of PI-RADSv2, so that 
more appropriate clinical decisions can be 
made regarding patient management. Our 
study achieved this goal and identified spe-
cific clinical and demographic characteris-
tics that better define the underlying risk and 
aid in decision making. Before this study 
was conducted, our institutional policy was 
to biopsy all PI-RADS category 3 lesions; 
however, our findings could be valuable in 
determining the necessity of biopsy for a 
PI-RADS category 3 lesion in the future, es-
pecially if there are patient factors that make 
biopsy unfavorable. For example, a clinician 
may choose to be more aggressive in manag-
ing a patient with a PI-RADS category 3 le-
sion who has two or more of our identified 
RFs versus one with no RFs.

There has been significant variability in the 
reported estimates of prostate cancer associ-
ated with equivocal lesions. For instance, Po-
korny et al. [8] classified 33 lesions as equiv-
ocal on the basis of PI-RADS, version 1 
(PI-RADSv1), in a series of 250 men and found 
that 45% (15/33) of equivocal lesions had his-
tologically confirmed prostatic adenocarci-
noma with a Gleason score of at least 6, and 
15% (5/33) had disease with a Gleason score 
of at least 7. Similarly, also using PI-RADSv1, 
Thompson et al. [7] reported a 26% (15/57) 
detection rate of prostatic adenocarcinoma in 
their series of 150 biopsied equivocal lesions. 
In contrast, Liddell et al. [9] reported a cancer 
detection rate of only 7% (6/92) in their series 
of 92 equivocal lesions in 118 men, with use 
of a modified PI-RADS scoring system. The 
recently published  PROMIS trial reported a 
malignancy detection rate of 60% (98/163) 
among lesions classified as equivocal, also 
with the use of a validated (non–PI-RADS) 
consensus scoring system, in a series of 576 

lesions [4]. Finally, using PI-RADSv2, Meh-
ralivand et al. [10] reported a cancer detection 
rate of 25% (33/133), and Tan et al. [11] report-
ed a rate of 19% (6/31), both of which approxi-
mate our findings.

On multivariate analysis, we identified 
three clinical parameters that, on the basis of 
prior studies, are known risk factors for clin-
ically significant prostate cancer. Advanced 
age has long been associated with a higher 
risk of prostate adenocarcinoma. DRE find-
ings have recently been shown to indepen-
dently predict the risk of significant pros-
tate cancer and improve the accuracy of risk 
assessment with the use of multivariate risk 
calculators [13]. In addition, despite being a 
subjective test, DRE findings are still used 
in the seventh edition of the American Joint 
Committee on Cancer staging guidelines for 
prostate cancer, on the basis of their continued 
prognostic importance. Smaller gland size 
has also been associated with a higher risk of 
significant prostate cancer and has similarly 

TABLE 3: Cancer Detection Rate Associated With Each Risk Factor Identified on Multivariate Analysis to Be 
 Associated with Clinically Significant Disease on Targeted MRI-Ultrasound Fusion Biopsy of Prostate 
 Imaging Reporting and Data System Category 3 Lesions

Risk Factor(s)a

No. of Lesions

Cancer Detection Rate (%)Total (n = 111)
With Clinically Significant 
Prostate Cancer (n = 19)

None 53 2 4

Patient age ≥ 70 y 8 1 13

Gland volume ≤ 36 mL 20 5 25

Abnormal DRE 15 1 7

Patient age ≥ 70 y and gland volume ≤ 36 mL 4 3 75

Patient age ≥ 70 y and abnormal DRE finding 8 4 50

Abnormal DRE finding and gland volume ≤ 36 mL 1 1 100

Patient age ≥ 70 y, abnormal DRE finding, and gland volume ≤ 36 mL 2 2 100

Note—DRE = digital rectal examination.
aRisk factors for clinically significant disease included age 70 years or older, abnormal findings of DRE, and gland size of 36 mL or less.

TABLE 4: Prostate Imaging Reporting and Data System Category 3 Lesions With Risk Factors for Clinically Significant 
Disease and Associated Values

No. of Risk 
Factorsa

No. of Lesions

Cancer Detection 
Rate (%) Sensitivity (%) Specificity (%) PPV (%) NPV (%)Total (n = 111)

With Clinically Significant Prostate 
Cancer (n = 19)

0 53 2 4 11 45 4 71

1 43 7 16 37 61 16 82

2 13 8 62 42 95 62 89

3 2 2 100 11 100 100 84

≥ 2 15 10 67 53 95 67 91

Note—PPV, positive predictive value, NPV = negative predictive value.
aRisk factors for clinically significant disease included age 70 years or older, abnormal findings of digital rectal examination, and gland size of 36 mL or less.

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 1

2.
23

3.
29

.1
8 

on
 0

2/
24

/2
2 

fr
om

 I
P 

ad
dr

es
s 

12
.2

33
.2

9.
18

. C
op

yr
ig

ht
 A

R
R

S.
 F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d 



AJR:210, February 2018 351

Multiparametric MRI of PI-RADS Category 3 Lesions

been found to be an independent predictor of 
CSC in risk assessment models [14]. More re-
cently, Radtke et al. [15] determined the clin-
ical parameters of more than 1100 men who 
underwent multiparametric prostate MRI fol-
lowed by MR-US fusion biopsy between 2012 
and 2015. They then performed multivari-
ate regression to identify predictors of CSC 
for use in the development of combined risk 
models that incorporate clinical and imaging 
findings. They found that a higher PSA level 
(OR, 2.08), a smaller gland size (OR, 0.81), 
abnormal DRE results (cT2 [or higher] lesion; 
OR, 4.09), and advanced age (OR, 1.09) were 
independently associated with CSC in mod-
els using PI-RADSv1 findings. Of interest, 
abnormal DRE findings (cT2 [or higher] le-
sion) were associated with the highest OR in 
the study by Radtke and colleagues as well as 
in our study.

In addition, previous studies have shown a 
correlation of higher PSA density and larger 
lesion volume with an increased risk of clini-
cally significant cancer [16–18]. These stud-
ies did not specifically analyze the subset of 
PI-RADS category 3 lesions. In our study 
that exclusively evaluated PI-RADS catego-
ry 3 lesions, we did not find a similar associ-
ation between PSA density or lesion volume 
and the risk of clinically significant disease, 
although both variables showed a trend to-
ward significance. The lack of significance 
is likely attributable to the smaller sample 
size, or it may be related to an interactive ef-
fect with prostate volume. It is also possible 
that lesions with a higher PSA density, lesion 
size, or both more commonly present as le-
sions categorized as PI-RADS category 4 or 
5 and therefore may not be truly correlated 
with PI-RADS category 3 lesions. Further 
studies from other institutions would be use-
ful to corroborate or refute this finding.

Our study has several strengths and lim-
itations. The main strengths of our study 
include prospective scoring of PI-RADS 
lesions in routine practice, evaluation by ra-
diologists trained in the use of PI-RADSv2 
at a high-volume center, and a large number 
of patients. One of the main limitations is the 
use of multiple readers, and prospective scor-
ing introduces interobserver variability of le-
sion identification and classification. How-
ever, when strictly adhering to PI-RADSv2, 
classification is particularly problematic 
when findings are equivocal. According to 
the PI-RADS lexicon, these lesions “include 
all others that do not qualify as 2, 4, or 5,” [6] 
which leaves room for interpretation. A re-

cent publication by Greer et al. [19] evaluated 
the accuracy and agreement of readers using 
PI-RADSv2 and showed a mean agreement 
of 74% between readers for assignment of 
PI-RADS category. An additional study eval-
uating interobserver agreement by Muller et 
al. [20] also showed moderate agreement be-
tween readers using PI-RADSv2. Finally, al-
though the use of multiple readers inherent-
ly introduces variability, it also is a strength 
of our study in that it reflects the results that 
may be realistically achieved in real prospec-
tive clinical work at a large academic center.

Another limitation of the present study is 
the use of different imaging protocols over 
the course of many years. Presumably, lesion 
conspicuity may differ depending on differ-
ences in specific examination settings. To at-
tempt to control for this, we analyzed a sub-
set of lesions identified using the same 3-T 
MRI scanner. Although there were mild dis-
crepancies in protocols and image acquisition 
parameters, all sequences recommended by 
the PI-RADSv2 lexicon were obtained in all 
scans. This study can be expanded in the fu-
ture to analyze and compare results obtained 
from various scanners, which would close-
ly resemble routine clinical practice, where 
multiple scanners and even vendors coexist.

Additional limitations include exclusion 
of multiparametric MRI performed using a 
1.5-T scanner, lack of endorectal coil utili-
zation, and possible selection bias resulting 
from the retrospective nature of the study 
and the small number of patients who did not 
undergo MRI-US fusion biopsy. These fac-
tors may limit the generalizability of our re-
sults to centers using 1.5-T scanners and en-
dorectal coils. The possibility of inaccurate 
targeting via MR-US fusion biopsy is anoth-
er consideration because fusion biopsy may 
be less accurate for small lesions [21]. His-
tologic contamination of PI-RADS catego-
ry 3 lesions by systematic biopsy is another 
less likely but plausible confounding factor. 
Furthermore, on the basis of our definition of 
CSC, any lesion with a Gleason malignancy 
score of 6, even with extraprostatic extension 
or volume greater than 0.5 mL, would have 
been classified as nonsignificant. Therefore, 
our estimation of clinically significant dis-
ease may be lower. Finally, peripheral zone 
PI-RADS category 3 lesions are the domi-
nant lesions in our cohort, whereas indeter-
minate lesions are expected to be found more 
often in the transition zone.

In conclusion, PI-RADS category 3 le-
sions continue to present a major problem for 

the interpreting radiologist, treating clini-
cian, and, most importantly, the patient. Al-
though PI-RADSv2 currently represents the 
most up-to-date information on how to ac-
quire, interpret, and report results of multi-
parametric prostate MRI, the categorization 
and management of PI-RADS category 3 le-
sions remains inexact and challenging. The 
incorporation of pre-MRI clinical parame-
ters into risk stratification models may there-
fore be useful in selecting patients for biopsy 
or close follow-up. Additional research, ide-
ally involving a larger sample size and mul-
tiple institutions, is needed to validate these 
findings and may lead to more refined risk es-
timates. Further modifications of PI-RADS 
and more granular estimates of risk will like-
ly emerge as research continues, experience 
accrues, and technology evolves.
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977 Patients underwent multiparametric MRI

342 Patients underwent multiparametric MRI and MRI-US fusion biopsy

325 Patients with lesions on multiparametric MRI with targeted biopsy

635 Patients were excluded who did not 
undergo MRI-US fusion prostate biopsy
17 Of 635 patients with PI-RADS category 3 
did not undergo biopsy

Dates: 01/2015 to 07/2016

365 Lesions were excluded that were scored
as PI-RADS categories 2–4 (54 PI-RADS
category 2, 188 PI-RADS category 4, and 
109 PI-RADS category 5)

123 PI-RADS category 3 lesions

17 Patients were excluded who had no targeted
lesion (PI-RADS version 1) and underwent only
systematic biopsy

12 PI-RADS category 3 lesions were excluded 
because images were performed on MRI scanners
at other facilities or with a 1.5-T magnet

474 Total lesions scored as PI-RADS category 2, 3, 4, or 5

111 PI-RADS category 3 lesions were included in final study 

Fig. 1—Diagram with inclusion and exclusion criteria used for study population. US = ultrasound, PI-RADS = 
Prostate Imaging Reporting and Data System.
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C

A

Fig. 2—61-year-old man with concern for prostate cancer, prostate specific antigen level of 4.9 ng/mL, and benign pathologic finding on standard transrectal 
ultrasound–guided biopsy who was found to have representative Prostate Imaging Reporting and Data System category 3 lesion in peripheral zone with benign status 
after targeted biopsy.
A–D, Lesion (size, 1 cm) (arrow, A–C) identified in right posterolateral apex of peripheral zone appears moderately homogeneous and hypointense on T2-weighted MR 
image (A), moderately hypointense on apparent diffusion coefficient map (B), and mildly hyperintense on high-b-value DW image (C) but shows no focal enhancement on 
early phase dynamic contrast-enhanced MR image (D).
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C

A

Fig. 3—71-year-old man with prostate cancer, prostate specific antigen level of 7.1 ng/mL, and disease with Gleason score of 3 + 4 on standard transrectal ultrasound–
guided biopsy who had representative Prostate Imaging Reporting and Data System category 3 lesion in peripheral zone with clinically significant cancer (Gleason score, 
3 + 4) noted as pathologic finding after targeted biopsy.
A–D, Lesion (size, 1 cm) (arrow, A–C) in right medial posterior base of peripheral zone is moderately homogeneous and hypointense on T2-weighted MR image (A), 
moderately hypointense on apparent diffusion coefficient map (B), and mildly hyperintense on high-b-value DW image (C) but shows no focal enhancement on early 
phase dynamic contrast-enhanced MR image (D).
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Fig. 4—63-year-old man with concern for prostate cancer, prostate specific antigen level of 10.8 ng/mL, 
and benign pathologic finding on standard transrectal ultrasound–guided biopsy who was found to have 
representative Prostate Imaging Reporting and Data System category 3 lesion in transition zone with benign 
pathologic finding after targeted biopsy.
A–D, Lesion (size, 1 cm) (arrow, A–C) in right posterior transition zone shows heterogeneous T2 signal intensity 
with obscured medial margin on T2-weighted MR image (A), is focally mild to moderately hypointense on 
apparent diffusion coefficient map (B), is mildly hyperintense on high-b-value DW image (C), and shows no 
focal enhancement on early phase dynamic contrast-enhanced MR image (D).
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A

Fig. 5—54-year-old man with concern for prostate cancer, prostate specific antigen level of 5.7 ng/mL, and 
disease of Gleason score 4 + 3 on standard biopsy who was found to have representative Prostate Imaging 
Reporting and Data System (PI-RADS) category 3 lesion in transition zone with clinically significant cancer 
(Gleason score, 4 + 3) noted as pathologic finding after targeted biopsy.
A–D, Lesion (size, 0.6 cm) (arrow, A–C) in right anterior transition zone in apex of gland shows heterogeneous 
T2 signal intensity with obscured margin on T2-weighted MR image (A), is focally markedly hypointense on 
apparent diffusion coefficient (ADC) map (B), is focally markedly hyperintense on high-b-value DW image (C), 
and shows no focal enhancement on early phase dynamic contrast-enhanced MR image (D). This lesion was 
classified as PI-RADS category 3 on basis of appearance on T2-weighted MR image and was not upgraded to 
PI-RADS category 5 despite marked hypointensity on ADC map and hyperintensity on DW image because of 
size less than 1.5 cm.
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the online version of the article.
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