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Abstract

Purpose The aim of this study was to assess the impact of experience on the outcome of image fusion-guided prostate
biopsies performed by urologists working at a high-volume medical center.

Methods The first 210 consecutive fusion biopsies were analyzed following installation of the software-based biopsy platform
Artemis™ (Eigen, USA). The impact of training was measured in terms of changes in prostate cancer detection rates and
biopsy duration over time. We sought to identify a threshold of experience for urologists, which predicts higher detection
rates of targeted biopsies. The influence of various factors on prostate cancer detection rates was evaluated using bi- and
multivariate analysis.

Results Twenty-two urologists (z=9 senior urologists, n =13 urological residents) performed targeted biopsies followed by
systematic 12-core biopsies. Overall, targeted biopsies yielded a positive result in 39.6% of 260 suspicious MRI lesions. A
subgroup analysis of the six urologists who performed more than ten biopsies was then conducted, and their level of experi-
ence (i.e., performance of more than eight biopsies) was found to be associated with higher detection rates than those with
less experience (49.0% and 23.0%, respectively; p <0.001) in the targeted biopsies. Experience was likewise a significant
and independent predictor of a cancer-positive targeted biopsy (p =0.002). Experienced senior physicians did not outperform
residents in their targeted biopsy results. Further, biopsy duration correlated negatively (r=— 0.5931, p <0.001) with the
total number of biopsies performed for all subgroups during the period of assessment.

Conclusions Experience is an important predictor of the rate of detection in targeted biopsies using software-based biopsy
platforms with semi-robotic assistance. Moreover, the performance of just a few procedures appears sufficient to increase
biopsy effectiveness significantly. Lastly, supervision by experts is recommended during the training phase.
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Introduction

A systematic, 10- to 12-core prostate biopsy is the gold
standard for detection of prostate cancer. More than 1 mil-
lion biopsies are performed every year in the US, making
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of high-quality systematic biopsies have concluded that
expertise is relatively unimportant for cancer detection
[2, 3].

The introduction of targeted biopsies of tumor-suspi-
cious intraprostatic lesions involving the fusion of prelimi-
nary multiparametric MRI (mpMRI) with transrectal ultra-
sound (TRUS) images has improved the detection rates
of clinically significant cancers markedly in recent years
[4-6]. Various fusion techniques are available, including
cognitive image fusion, in-bore MRI fusion, and software-
based biopsy platforms. Cognitive and software-based
image fusion has gained greater acceptance than in-bore
biopsy owing to its ability to detect cancer more quickly
and at a lower cost.

Image fusion-guided biopsies are, however, more time-
consuming than regular biopsies and may fail at any num-
ber of steps. Moreover, while the cognitive image fusion
approach demands a sophisticated grasp of anatomy and
skillful needle navigation to avoid deviations, software-
based biopsy platforms that incorporate semi-robotic
assistance may obviate such requirements. In any case,
the targeted biopsy of small lesions constitutes a far more
sophisticated approach than random sampling of the pros-
tate gland.

The increasing use of these procedures calls for evalu-
ation of the level of experience necessary to perform
MRI/TRUS fusion-guided targeted biopsies with preci-
sion. Accordingly, we have assessed the effect of train-
ing on both cancer detection through targeted biopsy and
on biopsy duration using the Artemis™ biopsy platform
(Eigen, USA) and have evaluated the applicability in clini-
cal routine.

Patients and methods
Patient cohort

We assessed a series of patients who underwent MRI/
TRUS fusion biopsy after implementation of the software-
based Artemis™ biopsy platform (Eigen, USA). Between
2014 and 2016, a total of 239 patients had received a
fusion biopsy owing either to primary cancer suspicion
based on elevated PSA level and/or a digital rectal finding,
or to the need for re-biopsy in the active surveillance of a
confirmed cancer or in anticipation of focal therapy. Prior
mpMRI had confirmed at least one tumor-suspicious lesion
in all of the patients, except for two who were excluded
from the analysis because they had received a control
biopsy 12 months after focal high-intensity focused
ultrasound (HIFU) therapy and mpMRI gave a normal
result. Another 27 patients, whose MRI lesions were not
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classified according to PI-RADS (Prostate Imaging and
Reporting Data System) but only as “suspicious,” were
excluded, thereby yielding a total sample size of 210. All
patients signed an informed consent form, thereby agree-
ing to participate in the intervention.

Multiparametric magnetic resonance imaging
protocol

All patients received an mpMRI before their biopsies. Of
these procedures, the in-house radiological department
performed 71.9%. Image acquisition protocols included
T2-weighted sequences in transverse, coronal, and sagit-
tal orientation, diffusion-weighted imaging (with b-values
of 50, 400, 800, and ZOOOS/mmz), and dynamic contrast-
enhanced T1-weighted perfusion sequences on either a
Magnetom Skyra or Trio (Siemens Healthineers, Erlangen,
Germany). Each mpMRI acquired by the in-house radiologi-
cal department was read by two radiologists (for total of 18
radiologists), at least one of whom had more than 4 years’
experience reading prostate MRIs. An mpMRI was admin-
istered to 28.1% of the patients at an external radiological
institution. When reports and images were inconsistent, the
results were then reviewed by the in-house radiologists.
Lesions were defined according to PI-RADS version 1 or 2
depending on when the image was acquired.

MRI/TRUS fusion biopsy

All MRI/TRUS fusion biopsies were performed using the
Artemis™ platform as previously described [7]. General
anesthesia was administered to all but seven of the patients,
the latter of whom had contraindications for or refused it
and, therefore, received analgosedation or local anesthe-
sia. Urologists segmented the prostate and the target in the
ProFuse® software in consultation with radiologists. Each
patient received a targeted biopsy of the suspicious lesion
or lesions followed by a 12-core systematic biopsy accord-
ing to the sites automatically preselected by the Artemis™
software. Both types of biopsy were performed by the same
urologist. Biopsy cores were embedded separately accord-
ing to consensus recommendations to allow for pathological
assessment of all biopsy sites [8].

Proctors taught the entire procedure to physicians, who then
practiced it once using a training mode and a prostate phan-
tom. Next, the platform was introduced into clinical usage.
The first ten biopsies were supervised by the proctor and
subsequent biopsies by experienced users. From the second
year of residency on and after becoming familiar with regular
systematic biopsies, residents were introduced to fusion biop-
sies. In general, after two—three supervised biopsies, the senior
urologists (those who had completed specialist training) and
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residents alike were able to perform the procedures indepen-
dently. An urologist continued to supervise the residents, but
active intervention proved unnecessary.

Data collection and statistical analysis

We prospectively collected patients’ demographic data (i.e.,
age, prostate-specific antigen [PSA] value, prostate volume,
any previous biopsies, clinical stage) and their imaging and
histopathological results. Targeted and systematic biopsy
cores were evaluated separately. One biopsy core revealing
cancer served to define either a targeted or systematic biopsy
as positive. Detection rates were analyzed on a per-patient
and per-lesion basis. Biopsy duration was assessed in terms
of the time data that were saved on the biopsy device and were
divided into planning (of TRUS image acquisition, segmenta-
tion, image fusion, and the biopsy itself) and sampling phases.
To assess the effect of experience on the biopsy results, we
selected a subgroup of 165 biopsies, of which at least ten had
been performed by the same physician. Of the six physicians
involved, four were senior urologists and two were residents. A
partition test was employed to determine the threshold for the
biopsies performed that optimally distinguished high from low
detection rates, and all biopsies performed by an individual
surgeon above this threshold were identified as high experi-
ence. We then compared the groups of patients and biopsy
outcomes below and above the threshold using either a Chi-
square test or a Fisher’s exact test for qualitative parameters.
The impact of biopsy experience on cancer detection rates was
assessed through bivariate analysis and a multivariate logistic
regression model. Spearman’s coefficient was used to corre-
late the number of performed biopsies and their duration over
time. The biopsy-related complication rate was assessed and
stratified based on the clinicians’ levels of experience. Statis-
tical significance was assumed for p values <0.05. Analyses
were performed using JMP® (version 13.0.0, SAS Institute
Inc., USA).

Results
Demographics

The first 210 MRI/TRUS fusion biopsies performed at
the institution were included in the analysis. The patients’
median age was 67 years (ranging from 45 to 84); their
median PSA level was 8.3 ng/ml (ranging from 0.7 to 170).
Of these patients, 37.6% were biopsy-naive, most with an
mpMRI indicated by their urologists or at their own request;
40.5% had a prior negative and 21.9% a prior positive biopsy.
Their demographics are presented in Table 1.

MRI analysis and biopsy results

MRI analysis revealed a total of 260 lesions, with a median
of 1 per patient (ranging from 1 to 3). The median maximum
diameter of the index lesion was 12 mm (ranging from 5 to
45). Most of the lesions were classified as PI-RADS 3 and 4
(34.6% and 32.7%, respectively) (Table 1).

The 210 fusion biopsies were performed by 22 different
urologists, 157 by 9 senior urologists and 53 by 13 residents.
Their combined cancer detection rate for targeted and sys-
tematic biopsies was 64.3%. Targeted biopsy alone was posi-
tive for cancer in 47.6% of cases per patient and in 40.4% per
lesion and detected more Gleason Score 3 +4 tumors than
systematic 12-core biopsy. The latter was positive in 126
patients (60.0%) and detected more low-grade tumors than
targeted biopsy. Additionally, systematic biopsy detected
seven tumors with Gleason scores > 4 + 3 that were missed
by targeted biopsy. Senior urologists detected slightly more
cancers than residents in total (66.3% and 58.5%, respec-
tively, p=0.499) and by systematic biopsies (62.4% and
52.8%, respectively; p=0.599), but the difference was not
statistically significant. The detection rates of the targeted
biopsies were almost identical on a per-lesion basis and
higher on a per-patient basis for the residents than the senior
urologists (50.9% and 46.5%, respectively; p=0.575). These
results are presented in Table 1.

Impact of experience on targeted biopsy

In the subgroup of 165 biopsies, the partition test for cancer
detection revealed eight biopsies as the necessary threshold
for experience. Thus, in the group of patients who received
a biopsy from a physician who had previously performed
at least this number, the detection rate of targeted biop-
sies on a per-lesion level was significantly higher than the
rate for physicians with less experience (49.0% and 23.0%,
respectively; p <0.001). The threshold was the same for
senior urologists and the supervised residents performing
the fusion and systematic biopsies independently. Senior
urologists performed more of the higher-experience group
of biopsies (p=0.005). Otherwise, no significant differences
were found between the two groups with regard to age, PSA,
digital rectal examination (DRE), prostate volume, prior
biopsy status, PI-RADS scores, or the diameter of the index
lesions (Table 2).

The impact of experience on the outcome of targeted
biopsies was evaluated through bi- and multivariate anal-
ysis. The physicians’ experience of at least eight biopsies
was a significant factor in targeted biopsies positive for can-
cer in the bivariate analysis (p <0.001) and an independ-
ent predictor in the logistic multivariate model (HR =3.32,
QI=1.55-7.08, p=0.002). Analysis of biopsy experience
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Table 1 Patient characteristics,
imaging and biopsy results of
210 patients with an MRI/TRUS
fusion biopsy
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Variable

n=210 patients

Patient characteristics

Age, year (median, range)
PSA, ng/ml (median, range)
DRE suspicious
Prostate volume, ml (median, range)
Biopsy status (1, %)
Biopsy-naive
Prior negative

Prior positive

MRI data

MRI lesions, n (median, range)

Total number of targets

Number of targets per patient

Median max. diameter index lesion, mm
PI-RADS lesions (1, %)

PI-RADS <3

PI-RADS 3

PI-RADS 4

PI-RADS 5

Biopsy data

Number of biopsies (1, %)
Senior urologists
Urological residents
Targeted biopsy cores per lesion (median, range)
Prostate cancer detection rate (n, %)
Overall detection
Senior urologists
Urological residents
Detection by targeted biopsy (per patient)
Senior urologists
Urological residents
Detection by targeted biopsy (per lesion)
Senior urologists
Urological residents
Detection by systematic biopsy
Senior urologists
Urological residents
Highest Gleason Scores of positive biopsies
3+3
Targeted biopsy
Systematic 12-core biopsy
3+4
Targeted biopsy
Systematic 12-core biopsy
443
Targeted biopsy
Systematic 12-core biopsy
>4+4
Targeted biopsy
Systematic 12-core biopsy

67 (45-84)
8.3 (0.7-170)
43 (32.3)

40 (10-118)

79 (37.6)
85 (40.5)
46 (21.9)

260
1(1-3)
12 (5-45)

20 (7.7)

90 (34.6)
84 (32.3)
66 (25.4)

157 (74.8)
53(25.2)
2 (1-6)

135/210 (64.3)

104/157 (66.3)

31/53 (58.5) p=0.499
100/210 (47.6)

73/157 (46.5)

27/53 (50.9) p=0.575
105/260 (40.4)

78/193 (40.4)

27/67 (40.3) p=0.655
126/210 (60.0)

98/157 (62.4)

28/53 (52.8) p=0.599

30/135 (22.2)

54/135 (40.0)

34/135 (25.2)
31/135 (23.0)

27/135 (20.0)
32/135 (23.7)

8/135 (5.9)
10/135 (7.4)
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Table2 Comparison of clinical, imaging and biopsy parameters
between patients who received a biopsy by a urologist with lower or
higher experience (cut-off eight performed biopsies)

Variable Lower Higher p value
experience experience
(n=42) (n=123)
Age > 67 years (n, %) 16 (38.1) 65 (52.9) 0.110
PSA > 10, ng/ml (n, %) 10 (23.8) 44 (35.8) 0.185
DRE suspicious (n, %) 10 (23.8) 19 (15.5) 0.243
Prostate volume > 40 ml 17 (40.5) 48 (39.0) 0.857
(n, %)
Prior positive biopsy (n, %) 7 (16.7) 30 (24.4) 0.393
Prior negative biopsy (1, %) 16 (38.1) 52 (42.3) 0.718
PI-RADS 4 or 5 (n, %) 40 (65.6) 99 (69.2) 0.625
Max. target diameter index 14 (33.3) 57 (46.4) 0.153
lesion > 10 mm (median,
range)
Senior urologist status 28 (66.7) 107 (87.0) 0.005
Prostate cancer detection 14/61 (23.0) 70/143 (49.0) < 0.001
rate by TB, per lesion
(n, %)
Biopsy time, min (median, 20 (8-92) 14 (7-87) < 0.001
range)

treated as a continuous variable in another multivariate
model of all biopsies performed by urologists with > 2 com-
pleted biopsy procedures confirmed these results (HR=0.98,
QI=0.96-1.00, p =0.049) (Online Resource 1).

A suspicious DRE finding (p <0.001), a PI-RADS score
of 4 or 5 (p=0.038), and an index lesion with a diameter >
10 mm (p=0.015) proved also to be significant and inde-
pendent factors in both analyses (Table 3). Increasing age
of patients had a significant impact on cancer detection in
the bivariate (p =0.016) but not the multivariate analysis
(p=0.604).

Given that biopsy duration represents an additional
marker of the training effect, we assessed the duration overall

and of the planning and biopsy phases for 179 patients. For
the remaining 31 patients, no complete duration data were
recorded. Duration was found to decrease with increasing
number of biopsies performed and was consistent across all
groups of physicians and all biopsy phases, as illustrated in
Fig. 1. In the group of biopsies below the threshold of eight,
the median total duration was significantly longer compared
with the group above the threshold (20 and 14 min., respec-
tively; p <0.001) (Table 2).

Overall, 35 biopsy-related adverse events (AEs) were
reported in 33 patients (16.2%). The most frequent AE was
mild rectal bleeding following a biopsy (45.7%). Physicians
with lower experience (< 8 biopsies) encountered 14 AEs
(40%), while those with higher experience encountered 21
(60%) (p=0.548) (Online Resource 2).

Discussion

Image fusion-guided prostate biopsy is increasingly rec-
ommended under current guidelines for the diagnosis of
prostate cancer [9, 10]. This procedure holds promise for
improving detection of clinically significant cancers, not
only after prior negative biopsies but also when cancer is
first suspected [11]. It is also useful for patient selection
and monitoring in active surveillance and focal therapy [12].

Owing to this development in routine diagnostics, urolo-
gists face tremendous demand for fusion biopsies, and they
must choose among the techniques available. Recent evalu-
ations of the cancer detection rates of various fusion biopsy
techniques have favored software-based biopsy platforms,
but too few studies have been conducted to allow for a defin-
itive recommendation [13, 14]. Differences with regard to
image registration, image fusion, biopsy tracking, and needle
navigation complicate the choice of fusion biopsy technique,
in which other factors may be at play. Beyond the acquisition
costs, the clinical efficiency of a fusion technique in routine

Table 3 Bivariate analysis and
multivariate logistic regression
model for the prediction of a

Bivariate analysis Multivariate analysis

targeted biopsy positive for
cancer

HR 95% CI p HR 95% CI p
Targeted biopsy positive for cancer
Age > 67 years 2.0 (1.14-3.52) 0.016 1.49 (0.62-2.27) 0.604
PSA > 10 ng/ml 1.64 (0.91-2.96) 0.102
DRE suspicious 44 (1.97-9.81) <0.001 4.85 (1.99-11.80) < 0.001
Prostate volume > 40 cm’ 0.67 (0.37-1.21) 0.187

Prior positive prostate biopsy
Prior negative prostate biopsy
PI-RADS 4 or 5

Max. target diameter index lesion > 10 mm 2.38

Senior urologist status
Experience: > 8 fusion biopsies

0.83 (0.42-1.65) 0.6

1.69 (0.96-2.98) 0.071

2.63 (1.38-5.01) 0.003 2.13 (1.04-4.35) 0.038
(1.32-4.3) 0.004 224 (1.17-4.27) 0.015

1.15 (0.56-2.35) 0.702

3.22 (1.63-6.36) < 0.001 3.32 (1.55-7.08) 0.002
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correlation coefficient of total biopsy duration and number of per-
formed biopsies is displayed

workflows is also crucial. Efficiency can be indicated by
reliable detection rates and short procedure durations, even
when biopsies are performed by users with varying levels
of training. In this study, we assessed the impact of training
level on efficiency using the software-based and semi-robot-
ically assisted biopsy platform Artemis™ within the first
2 years after its implementation at a high-volume medical
center. With this platform, the procedure can be performed
under highly standardized conditions using automated image
registration and elastic image fusion that correct for defor-
mations of the prostate during TRUS [15]. In addition, the
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semi-robotic arm on which the TRUS probe is mounted
ensures needle guidance accuracy [16].

In investigating the potential effect of training, we first
assessed whether cancer detection rates changed over time.
The overall detection rate for a combined targeted and sys-
tematic biopsy (64.3%) was similar to that reported for large
series [17, 18]. The automatic preselection of sites by the
Artemis™ software together with urologists’ tendency to
position a systematic core near a known suspicious lesion
may explain the high detection rate of the systematic
approach alone (60.0%). The detection rate of targeted biop-
sies on a per-target basis increased as more were performed
until a physician reached the threshold of eight biopsies in
this series (49.0% for those over the threshold and 23.0%
for those under it, p <0.001). This threshold was, therefore,
determined to represent the experience necessary for reliable
targeted biopsy results; during the first seven procedures, an
unsupervised physician was more likely to miss cancers. To
assess the informative value of this threshold further, we first
compared biopsies performed after and before a physician
reached the threshold and evaluated biopsy experience and
potential co-predictors through bi- and multivariate analysis.
The most important finding in this regard was that biopsy
experience remained as a significant predictor in the bi- and
multivariate analysis. Experience was also confirmed as a
significant independent predictor in a linear multivariate
regression model of all biopsies performed by urologists
with more than one previous biopsy to exclude a potential
bias by cut-offs (n=202).

The number of higher PI-RADS scores of 4 and 5 did not
differ significantly in the groups below or above the thresh-
old (65.6% and 69.2%, respectively) and was also shown to
be significant for the targeted biopsy outcome (p =0.038).
The association of higher MRI risk scores with positive
biopsy results has been demonstrated before and must be
considered as an important factor in cancer detection [17,
19, 20]. In addition, the senior urologists performed far
more of the biopsies beyond the threshold than the residents
(107/123 and 28/42, respectively; p =0.005). Senior urolo-
gists naturally have more experience with standard prostate
biopsies that potentially enhances their anatomical and tech-
nical understanding. Their higher detection rates overall and
for systematic biopsies specifically compared with residents
are consistent with this assumption. However, a senior urolo-
gist’s experience was not a significant predictor of the out-
come of targeted biopsies (p =0.702). This finding was sup-
ported by the fact that the experience threshold was the same
for senior urologists and residents (again, eight biopsies)
and the lower detection rate of the former on a per-patient
level (45.9% and 50.9%, respectively). The detection rate
on a per-lesion basis was similar (40.3% and 40.4%, respec-
tively), with senior urologists detecting cancer in more than
one lesion in five of the patients. More frequent consensus
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discussions between residents and radiologists regarding the
correct target definition prior to biopsy is a possible expla-
nation for this finding. Further, for legal reasons, residents
were supervised by senior urologists when performing the
biopsies, and this could have affected the results, though in
fact the latter did not feel the need to correct the former after
a short training period of two or three biopsies.

Beyond biopsy experience and higher PI-RADS scores,
suspicious DRE findings and index lesions with maximum
diameters of > 10 mm also predicted a positive targeted
biopsy. These findings indicate that larger tumors are more
likely to be identified by a targeted biopsy than smaller ones,
as shown previously [21, 22]. Moreover, age is a known pre-
dictor of prostate cancer, as was confirmed by the bivariate
analysis.

As a second indicator of training level, we investigated
the duration of the procedure in detail by extracting the time
required for TRUS image acquisition, contouring, image
fusion, and mapping out the procedure before the first biopsy
core was obtained (the planning phase) and for taking the
biopsies (the biopsy phase). The duration decreased continu-
ally for both phases for both the senior urologists and the
residents. Thus, for the first biopsies, the total procedure
duration was longer for residents (around 40 min), but it
decreased within the study period to that for senior urolo-
gists (around 15 min).

Further, biopsy-related AEs were independent of the
number of biopsies performed by a single physician, indi-
cating that complications were not related to experience.

Two recent studies have described the effect of urolo-
gists’ experience on MRI/TRUS fusion biopsies. Thus, Calio
et al. reported on a large series of fusion biopsies performed
by a single urologist in fusion biopsy-naive men for which
the mpMRIs were read by two experienced radiologists. A
research fusion biopsy platform was used for the first 6 years
of their study and the UroNav (Invivo, USA) platform for the
last three. These researchers assessed a cohort of the first 230
biopsies as a learning period during which targeted biop-
sies gave results similar to systematic biopsies in terms of
detecting clinically significant cancers. After gaining more
experience, detection rates of clinically significant cancers
(those > Gleason score 3 +4) by targeted biopsy increased
whereas detection of indolent (Gleason score 3 + 3) tumors
decreased. These low detection rates of targeted compared
with systematic biopsies early on are consistent with our
results using a cohort of approximately the same size [23].
Compared with this series, in our cohort, targeted biopsy
performed better overall, and an appropriate experience level
was reached earlier. Our use of the biopsy platform Arte-
mis™ with semi-robotic assistance and an automated image
fusion could explain these results, especially when measured
against an early-generation research platform. In addition,

the composition of the population differed between the two
series in terms of previous biopsy status.

In another study, a smaller series of 126 patients, all of
whom were biopsy naive or previously negative, received
fusion biopsies with rigid image fusion using the Hitachi
Ascendus®. For one novice using this technique, the learn-
ing curve reached a plateau after 63 biopsies, while biopsy
duration decreased constantly. The Hitachi biopsy device
may require more experience because it relies on freehand
technique; the observed slow learning curve for the first 42
biopsies and acceleration up to 63 remains unexplained [24].

The present study has some limitations, first owing to its
focus on a single medical center. The large number of urolo-
gists who performed the biopsies may also have influenced
the detection rates. The aim here, however, was to measure
the impact of training on fusion biopsies in a typical clinical
setting that demanded efficient workflows and consistency
across users. We only focused on the six urologists there
who had performed the most biopsies. However, analysis of
these various users of the biopsy device could have avoided
potential limitations of the evaluation of a single-user learn-
ing curve, which was the approach taken in previous studies
[23, 24]. The eight-biopsy threshold should not be consid-
ered as absolute but rather as an indication of the brief insti-
tutional training period required for use of a software-based,
robotic-assisted biopsy device. In this study, we focused on
urologists’ training; past trials have reported steep learning
curves even for radiologists who specialize in MRI inter-
pretation and for pathologists [25-27]. Future trials could
include various types of fusion biopsies and various plat-
forms for evaluating training effects. In any case, enhance-
ment of any learning effects will require close collaboration
among institutions.

In conclusion, this study confirms the importance of
experience for those who perform MRI/TRUS fusion biop-
sies. It also demonstrates that a software-based and semi-
robotically assisted biopsy platform requires only a relatively
brief institutional training period. To ensure that no cancers
are missed, supervision of trainees by an experienced user
is recommended. The procedure includes more steps and
is generally more complex than systematic biopsies, but its
overall duration is appropriate. The fact that urologists with
various levels of experience achieved comparable detection
rates using the procedure demonstrates the ease with which
it can be implemented in clinical settings.
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