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BACKGROUND. Understanding the effect of specific experience in prostate MRI in-
terpretation on diagnostic performance would help inform the minimum interpretation
volume to establish proficiency.

OBJECTIVE. The purpose of this article is to assess for an association between in-
creasing experience in prostate MRl interpretation and change in radiologist-level PPVs
for PI-RADS version 2 (v2) categories 3, 4, and 5.

METHODS. This retrospective study included prostate MRI examinations performed
between July 1, 2015, and August 13, 2021, that were assigned a PI-RADS v2 category
of 3, 4, or 5 and with an MRI-ultrasound fusion biopsy available as the reference stan-
dard. All examinations were among the first 100-200 prostate MRI examinations inter-
preted using PI-RADS v2 by fellowship-trained abdominal radiologists. Radiologists re-
ceived feedback through a quality assurance program. Radiologists’ experience levels
were classified using progressive subsets of 50 interpreted examinations. Change with
increasing experience in distribution of individual radiologists’ whole-gland PPVs for
Gleason sum score 7 or greater prostate cancer, stratified by PI-RADS category, was as-
sessed by hierarchic linear mixed models.

RESULTS. The study included 1300 prostate MRI examinations in 1037 patients (mean
age, 66 + 7 [SD] years), interpreted by eight radiologists (median, 13 years of postfellow-
ship experience; range, 5-22 years). Aggregate PPVs were 20% (68/340) for PI-RADS cate-
gory 3,49% (318/652) for category 4, and 71% (220/308) for category 5. Interquartile rang-
es (IQRs) of PPVs overlapped for category 4 (51%; IQR, 42-60%) and category 5 (70%; IQR,
54-75%) for radiologists’ first 50 examinations. IQRs of PPVs did not overlap between cat-
egories of greater experience; for example, at the 101-150 examination level, PPV for cat-
egory 3 was 24% (IQR, 20-29%), category 4 was 55% (IQR, 54-63%), and category 5 was
81% (IQR, 77-82%). Hierarchic modeling showed no change in radiologists’ absolute PPV
with increasing experience (category 3, p = .27; category 4, p = .71; category 5, p = .38).

CONCLUSION. Absolute PPVs at specific PI-RADS categories did not change during
radiologists’ first 200 included examinations. However, resolution of initial overlap in
IQRs indicates improved precision of PPVs after the first 50 examinations.

CLINICAL IMPACT. If implementing a minimum training threshold for fellow-
ship-trained abdominal radiologists, 50 prostate MRl examinations may be sufficient in
the context of a quality assurance program with feedback.

PI-RADS version 2 (v2) was developed in 2015 to standardize prostate MRI performance
and interpretation [1]. This standardization enables automated and structured analysis of
outcomes that in turn enables personalized radiologist performance improvement [2].
From the inception of PI-RADS, studies have shown that radiologists with a wide range of
experience can obtain consistent PPVs, supporting the system’s value in quality assurance
benchmarking [3, 41.

Both aggregate and individual radiologist performances have been evaluated using PI-
RADS v2 [3, 5, 6]. However, less is known about change over time in individual radiolo-
gist performance. It is generally anticipated that as an individual radiologist’s interpreta-
tion volume increases accompanied by histopathologic feedback, their accuracy and risk

'Department of Radiology, University of Michigan School of Medicine, Ann Arbor, MI.
“Department of Radiology, Michigan Medicine, Ann Arbor, M.
3Michigan Institute for Clinical and Health Research (MICHR), Michigan Medicine, Ann Arbor, MI.

“‘Department of Urology, Michigan Medicine, 1500 E Medical Center Dr, Ann Arbor, M1 48109. Address correspon-
dence to M. S. Davenport (matdaven@med.umich.edu).

www.ajronline.org | 453



Downloaded from www.gjronline.org by 83.35.253.238 on 09/07/22 from | P address 83.35.253.238. Copyright ARRS. For personal use only; al rights reserved

Salka et al.

stratification using PI-RADS v2 will improve. For example, if a ra-
diologist recognizes that their PPV for higher-risk prostate cancer
(Gleason sum score > 7) is below nationally accepted thresholds
when assigning the highest-risk designation (PI-RADS category
5), they might review those cases for which they assigned that
category and then modify their future behavior (e.g., assign PI-
RADS category 5 less often). Through this process, radiologists’
PPV is expected to iteratively approach established benchmarks
as they gain more experience (i.e., as they interpret an increased
volume of cases with ongoing feedback). If applied across radiol-
ogists in a practice, this feedback mechanism should also result in
increased precision (i.e., less overlap) for the PPV of PI-RADS cate-
gories across the practice’s radiologists as the group collectively
gains experience.

The purpose of this investigation was to assess for a potential
association between increasing experience in prostate MRl inter-
pretation and change in radiologist-level PPVs for PI-RADS v2 cat-
egories 3,4, and 5. This information will help inform the minimum
number of positive examinations that must be interpreted with
subsequent feedback according to a reference standard to estab-
lish proficiency in prostate MRl interpretation.

Methods

This was a single-center HIPAA-compliant retrospective cohort
analysis that was exempt from institutional review board approv-
al given the review board’s determination that the analysis had
nonregulated status because of its use of quality assurance data.

Patient Selection

Institutional databases (described later in the Methods) were
searched for consecutive multiparametric prostate MRl examina-
tions performed at Michigan Medicine between July 1, 2015 (date
of initiation of PI-RADS v2 utilization and templated reporting
at the study institution), to August 13, 2021 (date of initiation of
this investigation). This search identified 8761 prostate MRI exam-
inations interpreted by 31 fellowship-trained abdominal radiol-
ogists. Prostate MRI examinations were eligible for inclusion re-
gardless of the patient’s biopsy history (e.g., biopsy-naive, prior
negative biopsy, or prior positive biopsy). The search did not cap-

HIGHLIGHTS

Key Finding

B Increasing experience did not affect absolute PPVs for
specific PI-RADS v2 categories in a cohort of eight
fellowship-trained abdominal radiologists who
interpreted up to 200 prostate MRI examinations without
prior PI-RADS v2 experience; however, the precision of
radiologists’ PPVs improved after the first 50
examinations.

Importance

B Practices adopting PI-RADS v2 might wish to consider
radiologists’ first 50 prostate MRl examinations,
interpreted with histopathologic feedback, as part of a
structured training experience.

ture examinations performed at outside institutions. Of the iden-
tified prostate MRI examinations, 4346 were excluded because
they had been assigned a PI-RADS category 1 or 2, and 1877 were
excluded because of a lack of an MRI-ultrasound (US) fusion biop-
sy of the reported lesion(s) performed within 2 years of the MRI to
serve as a reference standard. After these exclusions, 2538 pros-
tate MRI examinations interpreted by 23 radiologists remained
potentially eligible for inclusion. Then, 456 prostate MRl examina-
tion examinations were excluded because they were interpreted
by a radiologist who had interpreted fewer than 100 examina-
tions; 610 examinations were excluded because of the inclusion
of only the first 100, first 150, or first 200 examinations interpreted
by each radiologist (as described later in the Methods); and 172
examinations were excluded because they were interpreted by a
radiologist with faculty-level experience in prostate MRl interpre-
tation using PI-RADS v2 before the study period and for whom
performance data from before the study period were unavail-
able. These exclusions resulted in a final study sample of 1300
prostate MRI examinations assigned a PI-RADS category of 3, 4,
or 5 with a reference standard available and that were among the
first 100, first 150, or first 200 such examinations interpreted by

8761 Prostate MRI examinations interpreted by 31
radiologists from July 1, 2015 (date of initiation of PI-RADS v2
utilization and templated reporting at study institution),
to August 13, 2021 (date of study initiation)

Y

Y
2538 Prostate MRI examinations interpreted by
23 radiologists; assigned PI-RADS 3, 4, or 5
with a reference standard

Excluded:
4346: PI-RADS 1 or 2
1877: No reference standard

Y
1300 Prostate MRI examinations (1037 patients)
interpreted by eight radiologists; assigned PI-RADS 3, 4, or 5
with a reference standard; and interpreted by a
radiologist who interpreted 50-200 examinations
in the study cohort

Y

Excluded:
456: Interpreted by a radiologist who read < 100 examinations
610: Examinations not in a 50-case set (i.e., 100, 150, or 200)
172: Interpreted by a radiologist with prior PI-RADS v2 experience

Fig. 1—Flow diagram shows study sample. PI-RADS v2 = PI-RADS version 2.
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one of eight radiologists within the sample. The examinations
were performed in a total of 1037 patients (mean age at the time
of the first MRI of 66 + 7 [SD] years). The study sample flow dia-
gram is provided in Figure 1. A total of 704 patients in the current

study were also included in an earlier investigation [3] that evalu-
ated dispersion of radiologists’ PPVs when using PI-RADS v2 but
that did not evaluate the impact of experience and feedback on
changes in performance.

TABLE 1: PPV of Prostate MRI Examinations Assigned a PI-RADS Version 2 Category of 3, 4, or 5,

Stratified by Radiologist and Experience Level

Radiologist and No. of MRI Examinations Read
PI-RADS Category 1-50 51-100 101-150 151-200 All

Radiologist A

Category 3 15(2/13) 0(0/11) 10(1/10) 0(0/10) 7 (3/44)

Category 4 67 (12/18) 52(11/21) 54 (15/28) 43 (13/30) 53(51/97)

Category 5 63 (12/19) 83 (15/18) 67 (8/12) 70(7/10) 71 (42/59)
Radiologist B

Category 3 28(7/25) 21(3/14) 24 (8/33) 15 (3/20) 23(21/92)

Category 4 75 (12/16) 30 (6/20) 55 (6/11) 63 (12/19) 55 (36/66)

Category 5 89 (8/9) 56 (9/16) 83 (5/6) 64 (7/11) 69 (29/42)
Radiologist C

Category 3 19 (4/21) 15 (3/20) 29(2/7) 33(2/6) 20 (11/54)

Category 4 46 (12/26) 32(7/22) 63 (19/30) 56 (20/36) 51(58/114)

Category 5 33(1/3) 63 (5/8) 77 (10/13) 88(7/8) 72(23/32)
Radiologist D

Category 3 21(3/14) 22(2/9) 36(5/14) 40 (4/10) 30 (14/47)

Category 4 52(12/23) 39(12/31) 65 (13/20) 42 (10/24) 48 (47/98)

Category 5 69 (9/13) 70(7/10) 81 (13/16) 81 (13/16) 76 (42/55)
Radiologist E

Category 3 25(3/12) 18 (2/11) 20(1/5) 0(0/6) 18 (6/34)

Category 4 54 (15/28) 56 (15/27) 38(13/34) 53 (16/30) 50 (59/119)

Category 5 70(7/10) 75(9/12) 82(9/M) 86 (12/14) 79 (37/47)
Radiologist F

Category 3 25 (4/16) 18 (2/11) — — 22 (6/27)

Category 4 50 (10/20) 38(10/26) — — 43 (20/46)

Category 5 71(10/14) 77 (10/13) — — 74(20/27)
Radiologist G

Category 3 27 (4/15) 7(1/15) — — 17 (5/30)

Category 4 38(10/26) 48 (11/23) = = 43 (21/49)

Category 5 78 (7/9) 58(7/12) — — 67 (14/21)
Radiologist H

Category 3 0(0/6) 33 (2/6) — — 17 (2/12)

Category 4 34 (12/35) 50 (14/28) — — 41 (26/63)

Category 5 44 (4/9) 56 (9/16) — — 52 (13/25)
All radiologists

Category 3 22(27/122) 15 (15/97) 25 (17/69) 17 (9/52) 20 (68/340)

Category 4 49 (95/192) 43 (86/1998) 54 (66/123) 51(71/139) 49 (318/652)

Category 5 67 (58/86) 68 (71/105) 78 (45/58) 78 (46/59) 71 (220/308)

Note—Values represent percentage with numerator and denominator in parentheses. Dash (—) indicates data not available.
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Fig. 2—Graphs show percentage of prostate MRI
examinations assigned PI-RADS category of 3,4, or 5,
stratified by radiologist and experience level.
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Study Setting

PI-RADS v2 was used for MRl interpretation at the institution for the
entire study period. Before the start of the study period, the institution
had not used PI-RADS version 1 (v1) or v2, and none of the radiolo-
gists included in the study had experience with PI-RADS v1 or PI-RADS
v2 before the study period. In addition, the study institution did not
adopt use of PI-RADS version 2.1 after its release in March 2019, pend-
ing publication of supporting evidence. Before the study period, the
study institution performed fewer than 50 prostate MRI examinations
annually, and prostate MRI was performed primarily for assessment of
T category of known prostate cancer. However, during the study pe-
riod, prostate MRI was performed primarily for detection of clinical-
ly important prostate cancer, and prostate MRI utilization increased
throughout the study period to a volume of approximately 1500 ex-
aminations in the final study year. After the institution’s adoption of
PI-RADS v2 and development of quality assurance databases, radiol-
ogjists received ongoing feedback during the study period. This feed-
back was variable in nature and consisted of peer learning; multidisci-
plinary conferences among radiologists, urologists, and pathologists
with case-level feedback; one-on-one and group-level instruction;
and dissemination of data from quality assurance databases.

456

Data Sources and Study Variables

The databases used for the initial patient search and subse-
quent data extraction included a manual institutional quality as-
surance database (used from July 1, 2015, to October 7, 2015) and,
after an update within the radiology information system, an au-
tomated dashboard (Tableau Software, v2019.3) (used from Octo-
ber 8, 2015, to August 13, 2021) [3]. These databases were devel-
oped to improve radiologist performance by tracking diagnostic
performance using PI-RADS v2 at aggregate and individual ra-
diologist levels and by providing radiologists with case-level data
regarding false-negative and false-positive findings. Variables ex-
tracted from the databases for each examination included date
of MRl interpretation, maximum PI-RADS v2 category, interpret-
ing radiologist, sequential count among included examinations
interpreted by the radiologist, and maximum Gleason sum score
from subsequent prostate biopsy.

MRI Examinations

In all patients, the multiparametric prostate MRI acquisition
and clinical interpretation were performed in accordance with
the institution’s routine clinical practice, as previously reported

AJR:219, September 2022
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[3]. Examinations were performed according to PI-RADS v2 crite-
ria on a 3-T scanner (Ingenia, Philips Healthcare, or Vida, Siemens
Healthcare) using a variable-channel surface coil. The examina-
tions were interpreted with PI-RADS v2 criteria using a standard-
ized reporting template.

Reference Standard

Prostate biopsies were performed by one of approximately 10
faculty urologists and included two to four core samples of each
target obtained using MRI-US fusion targeting and a 12-core sys-
tematic biopsy. The biopsy results were evaluated at the whole-
gland level. Therefore, biopsies that showed higher-risk prostate
cancer (i.e., Gleason sum score > 7) on any core (targeted or sys-
tematic) were considered positive for purposes of analysis.

Sample Size, Primary Outcome Measurements, and Data
Analysis

The sample comprised all examinations meeting study inclu-
sion and exclusion criteria, without a priori study sample size de-
termination. A minimum of 100 MRl examinations per radiologist
was chosen to decrease bias from small sample sizes and to per-
mit assessment of the effect on PPV of interpretation experience
with feedback. The primary outcome was the change in individ-
ual radiologists’ distributions (medians and 1st and 3rd quartiles)
of whole-gland PPVs. PPV was calculated as the ratio between
the number of true-positive examinations for higher-risk prostate
cancer (i.e., biopsy showing Gleason sum score > 7) and the to-
tal number of examinations (i.e., true-positive and false-positive
examinations), expressed as a percentage. PPVs were calculated

for the entire study sample (all radiologists) and for individual in-
cluded radiologists. Aggregate PPV was also calculated for each
year of the study period to assess for evidence of longitudinal
bias. The proportion of examinations assigned to each PI-RADS
category was calculated by individual radiologists and overall.
PPVs were calculated stratified by both PI-RADS v2 category and
by radiologists’ experience in use of PI-RADS v2 for interpretation,
stratified into levels for each radiologist according to the number
of included MRI examinations interpreted after the study start date:
1st through 50th, 51st through 100th, 101st through 151st, and 157st
through 200th. For example, six PPVs were calculated for a radiolo-
gist who interpreted 100 examinations: three PPVs for each PI-RADS
v2 category (3,4,and 5) in the 1-50 experience level and three PPVs for
each PI-RADS v2 category in the 51-100 experience level. The number
of radiologists who interpreted more than 200 MRI examinations was
insufficient to permit analysis for an experience level beyond 200 ex-
aminations. The number of examinations (i.e., 50 examinations) within
the experience levels was determined a priori to ensure stable point
estimates. Only complete sets of 50 examinations were analyzed. For
example, if a radiologist interpreted 175 MRI examinations, only the
first 150 MRI examinations were analyzed (stratified into experience
levels as 1-50, 51-100, and 101-150), and the remaining 25 examina-
tionsinterpreted by that radiologist were excluded. The distribution of
PPVs for each radiologist, stratified by PI-RADS v2 category and expe-
rience level, was depicted visually using box-and-whisker plots. Over-
lap in the interquartile ranges (IQRs) of PPVs between PI-RADS catego-
ries at a given experience level was interpreted as evidence of a lack
of precision in radiologists’ PPV. Hierarchic linear mixed models were
used to test for experience-related changes in PPV. The linear mixed

TABLE 2: Frequencies of PI-RADS Category Assignments and of PPV by PI-RADS Categories, Stratified

by Experience Level

No. of MRI Examinations Read

Measure 1-50 51-100 101-150 151-200

No. of radiologists 8 8 5 5
PI-RADS category 3

Frequency 31 (122/400) 24 (97/400) 28 (69/250) 21 (52/250)

Aggregate PPV 22(27/122) 15 (15/97) 25 (17/69) 17 (9/52)

Rater-specific PPV 23 [17-26] 18 [11-22] 24 [20-29] 15[0-33]

Absolute change in rater PPV — 7[5-18] 10[3-13] 9[5-10]
PI-RADS category 4

Frequency 48(192/400) 50 (198/400) 49 (123/250) 56 (139/250)

Aggregate PPV 49 (95/192) 43 (86/198) 54 (66/123) 51(71/139)

Rater-specific PPV 51 [42-60] 43 [35-51] 55 [54-63] 53 [43-56]

Absolute change in rater PPV — 14 [10-15] 25 [17-26] 10[9-15]
PI-RADS category 5

Frequency 22 (86/400) 26 (105/400) 23 (58/250) 24 (59/250)

Aggregate PPV 67 (58/86) 68 (71/105) 78 (45/58) 78 (46/59)

Rater-specific PPV 70 [54-75] 66 [57-76] 81[77-82] 81[70-86]

Absolute change in rater PPV — 16 [5-25] 14[11-17] 4[3-11]

Note—Unless otherwise indicated, values represent percentage with numerator and denominator in parentheses (when applicable) and interquartile range in brackets
(when applicable). Dash (—) indicates no comparison can be performed because there are no preceding cases.
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Fig. 3—Box-and-whisker plots of radiologist-level PPVs
stratified by PI-RADS category and experience level.
Centerlines within boxes indicate medians, diamonds
within boxes indicate means, edges of boxes indicate
interquartile ranges, and whiskers indicate interdecile
ranges. Linear connectors between boxes indicate
changes between experience levels in individual
radiologists’ PPVs for given PI-RADS categories.
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effects models evaluated for absolute changes in radiologist-level PPV
for each PI-RADS v2 category between consecutive experience levels
(e.g., 51-100 vs 1-50), with random effects terms to account for clus-
tering of results for individual radiologists. Logistic regression analy-
sis was also used to assess for a change over time in the frequency of
Gleason sum score of 7 or greater prostate cancer. Statistical analysis
was performed using SAS 9.4 TSTM7 (SAS).

Results
Distributions of PI-RADS v2 Categories and Frequencies of
Higher-Risk Cancer

The 1300 MRI examinations were interpreted by eight radiologists
with a median of 13 years of postfellowship experience (range, 5-22
years) (Table 1). Five radiologists interpreted 200 included examina-
tions (mean of 11 years of postfellowship experience at study initia-
tion), and three radiologists interpreted 100 included examinations
(mean of 13 years of postfellowship experience at study initiation);
no radiologist interpreted 150 included examinations. The radiolo-
gists assigned PI-RADS category 3 in 26% (340/1300), category 4 in
50% (652/1300), and category 5 in 24% (308/1300) of examinations.
Qualitatively, the eight radiologists showed no systematic change in
the distribution of assigned PI-RADS v2 categories with increasing
experience level (Fig. 2). Subsequent prostate biopsy showed Glea-
son sum score of 7 or greater prostate cancer in 47% (606/1300) of
examinations. This frequency did not change significantly over time
(p = .50): 56% (97/174) in 2015; 41% (185/455) in 2016; 46% (59/128)
in 2017; 46% (107/235) in 2018; 54% (115/212) in 2019; 46% (40/87) in
2020; and 33% (3/9) in 2021.

PPV Stratified by PI-RADS v2 Categories and Experience Levels

Aggregate PPVs (across all radiologists and all experience lev-
els) for maximum PI-RADS v2 categories were 20% (68/340) for PI-

458

RADS category 3, 49% (318/652) for PI-RADS category 4, and 71%
(220/308) for PI-RADS category 5 (Table 1). Radiologist-level PPVs
for PI-RADS v2 categories stratified by experience level are sum-
marized by medians and IQRs in Table 2 and depicted visually by
box-and-whisker plots in Figure 3. The PPVs showed overlapping
IQRs for PI-RADS category 4 (51% [midpoint of 10/20 and 12/13];
IQR, 42-60%) and category 5 (70% [midpoint of 9/13 and 7/10];
IQR, 54-75%) for radiologists’ first 50 examinations interpreted.
However, the IQRs of the PPVs did not overlap between catego-
ries for greater experience levels. The greatest separation in PPVs
between PI-RADS categories was observed for the 101-150 ex-
amination experience level (PI-RADS category 3, 24% [8/33]; IQR,
20-29%; PI-RADS category 4, 55% [6/11]; IQR, 54-63%; PI-RADS
category 5, 81% [13/16]; IQR, 77-82%). Hierarchic linear modeling
identified no statistically significant association between PPV and
experience level (PI-RADS category 3, p =.27; PI-RADS category 4,
p =.71; PI-RADS category 5, p = .38) (Fig. 4).

Discussion

The effect of prostate MRI-specific experience on radiologist
performance is important to understand because it informs the
necessary training required to establish proficiency. In our analy-
sis of eight radiologists who assigned a PI-RADS v2 category of 3,
4, or 5 to a total of 1300 MRI examinations after a targeted biop-
sy, individual radiologists’ absolute PPVs for specific PI-RADS cat-
egories did not change during their first 200 MRI examinations
interpreted. This finding supports radiologists’ use of PI-RADS
v2 when beginning to interpret prostate MRI for tumor detec-
tion. However, the precision of PPVs appeared to improve with
increasing experience. Specifically, overlap was observed for the
IQRs of PPVs for PI-RADS categories 4 and 5 for the first 50 exam-
inations, but it was resolved with additional experience.
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Fig. 4—Box-and-whisker plots of absolute changes in

radiologist-level PPVs stratified by PI-RADS category PI-RADS 3
and experience level, according to comparisons with
immediately preceding experience level. Centerlines 40
within boxes indicate medians, diamonds within boxes
indicate means, edges of boxes indicate interquartile 30
ranges (IQRs), and whiskers indicate interdecile ranges.
Linear connectors between boxes indicate changes 20—
between experience levels in individual radiologists’ — ~
PPVs for given PI-RADS categories. 10+ [ —— ﬁ
o i
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At the start of the study period in 2015, none of the radiolo-
gists had prior experience with PI-RADS (v1 or v2). Therefore, our
data represent a relatively pure sample from the perspective of
training assessment. The aggregate PPVs by PI-RADS v2 catego-
ry (category 3, 20%; category 4, 49%; category 5, 71%) are simi-
lar to those reported in earlier studies, indicating the inclusion of
a representative sample [3-7]. For example, Westphalen et al. [7]
analyzed lesion-level PI-RADS v2 categories at 26 centers for 3449
men and found PPVs of 15% (221/1462) for PI-RADS category 3,
38% (789/2071) for PI-RADS category 4, and 72% (635/887) for PI-
RADS category 5. In addition, evidence was lacking in our results
of a systematic group-level upgrading or downgrading in the dis-
tribution of assigned categories with increasing experience levels.
Therefore, any such changes in distribution instead likely resulted
from individual radiologist reporting adjustments with increasing
experience. Moreover, the aggregate PPVs were stable over time,
thus failing to provide evidence of longitudinal performance bias
(e.g., from the COVID-19 pandemic or from a change in urologists
performing the biopsies). Finally, as the radiologists and urologists
gained experience in parallel, the improved precision over time in
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the observed PPVs may reflect a combination of gains in experi-
ence by both groups.

Others have evaluated the effect of increasing experience on per-
formance in prostate MRI interpretation. For example, Rosenkrantz et
al.[8] tested the performance of three second-year radiology residents
in interpreting 60 prostate MRI examinations at two time points (be-
fore and after completion of an online educational training module).
They observed improved sensitivity, NPV, and reader confidence after
education. In comparison, we evaluated the performance among fel-
lowship-trained radiologists in clinical interpretations rendered over
the course of approximately 6 years. In a separate study, Rosenkrantz
et al. [9] compared the diagnostic performance of six second-year ra-
diology residents on 124 prostate MRI examinations, three with and
three without case-by-case directed feedback. They observed a peri-
od of rapid performance improvement for the first 40 cases followed
by diminishing gains with additional cases. Moreover, the early im-
provement occurred in both groups, suggesting that performance
gains may largely reflect self-directed learning rather than external
feedback. The rapid performance improvement for the trainees’ first
40 cases is consistent with our findings of improved precision during
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the first 50 cases for faculty radiologists. Finally, Curci et al. [4] likewise
observed improved diagnostic performance over time for four
faculty radiologists who interpreted a total of 249 prostate MRI
examinations in the context of a 12-month long-distance longi-
tudinal quality improvement program.

Our study has limitations. We evaluated only PPV as a measure
of diagnostic performance. NPV could not be evaluated in our
study sample given the inclusion of only positive examinations
(i.e., those with a PI-RADS category of 3, 4, or 5). NPV is challeng-
ing to reliably evaluate because patients with negative MRI ex-
aminations may defer biopsy in the absence of elevated clinical
risk and because of limitations of possible reference standards for
negative results. Also, although the eight radiologists had no pri-
or experience in the use of PI-RADS v1 or PI-RADS v2, they were
from a single center with a small amount of earlier institutional
experience in the use of prostate MRI for local staging. The per-
formance may have differed among radiologists from other sites
with different backgrounds. In addition, we did not stratify results
by the clinical indication for prostate MRI. Another limitation is
the 2-year window permitted between MRI and biopsy. This win-
dow was used to maximize the number of eligible examinations
in consideration of prostate cancer’s indolent nature. Finally, PPV
was determined at the whole-gland level rather than the lesion
level, reflecting a clinically relevant approach in patients who are
not being evaluated for focal therapy.

In summary, individual radiologists’ absolute PPVs at specific
PI-RADS categories did not change during the radiologists’ first
200 examinations interpreted (for examinations assigned a PI-
RADS v2 category of 3-5 and that underwent subsequent target-
ed biopsy). However, overlap between IQRs of PPVs for different
PI-RADS categories resolved after the initial 50 examinations, in-
dicating that experience may improve the precision of PPV. Ra-
diology practices contemplating a minimum training threshold
for fellowship-trained abdominal radiologists might therefore
consider 50 prostate MRl examinations to be sufficient in the con-

460

text of a quality assurance program with feedback. Future studies
could assess the effect of automated quality assurance histopa-
thology feedback systems on diagnostic performance.
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Prostate MRI Interpretation Experience Using PI-RADS Version 2

Editorial Comment: What Is Prostate MRI Interpretation Experience?

PI-RADS provides an important framework to standardize in-
terpretation of prostate MRI for clinically significant prostate
cancer. However, the PPV of PI-RADS version 2 (v2) at category
thresholds of 3 or 4 varies widely among institutions, which is
problematic in the context of a standardized reporting system
[1]. This article addresses one of many factors that could affect PI-
RADS performance: radiologist experience.

In this study, PI-RADS v2 had been newly implemented at a
large academic practice. The PPVs obtained for PI-RADS catego-
ries 3-5 were on par with the overall performance in an earlier
multicenter study [1]. Although precision of the PPVs improved
after the first 50 cases interpreted, the actual PPVs were not sig-
nificantly different between the start and end of the study period
(after 200 cases interpreted). The results effectively show consis-
tent performance of PI-RADS throughout the period, including
at the outset.

Radiologists’ experience during the study period comprised
case interpretation in the setting of an institutional culture rich
with multiple opportunities for histopathologic feedback includ-
ing peer learning, multidisciplinary conferences, formal instruc-
tion, and data from quality assurance databases. The unique
institutional support around PI-RADS that the radiologists expe-
rienced may be difficult to replicate. It is unclear whether one,
several, or all components of the institutionally mediated feed-
back helped in achieving the reported PPVs. On the other hand,

it is possible that none of the components had an impact, as an-

other study found that self-directed learning without histolog-

ic feedback can improve prostate MRI interpretation [2]. The ac-

ademic radiologists in the current study performed well from

the start, but for practices encountering PPVs below the median,

what is the key to improvement? For novice readers of prostate

MRI without the opportunity to gain experience in an academic

environment with plentiful resources for feedback and improve-
ment, what is the next best accessible experience?
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