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Background: Multiparametric magnetic resonance imaging (mpMRI) and targeted biopsy have become
an integral part of the diagnosis of prostate cancer (PCa), as recommended by the European Association
of Urology Guidelines. The aim of the current study was to evaluate the performance of MRI and MRI-
transrectal ultrasound (TRUS) fusion prostate biopsy as first biopsy setting in a tertiary center.

Methods: A cohort of 300 patients was included in the current analysis. All patients presented with clinical
or biochemical suspicion of PCa and harbored at least one suspect lesion on mpMRI. MRI-TRUS fusion
prostate biopsy, followed by 12 core systematic prostate biopsy were performed by the same operator using a
rigid registration system.

Results: The mean age of the patients was 64 years (IQR: 58-68.5 years) and the mean PSA was 6.35 ng/mL
(IQR: 4.84-9.46 ng/mL). Overall cancer and csPCa diagnosis rates were 47% and 40.66%. Overall PCa/
csPCa detection rates were 20.4%/11.1%, 52%/45% and 68.5%/66.7% for PI-RADS lesions 3, 4 and 5
(P<0.001/P<0.0001). Larger lesion diameter and lesion volume were associated with PCa diagnosis (P=0.006
and P=0.001, respectively). MRI-TRUS fusion biopsy missed PCa diagnosis in 37 cases (of whom 48.6%
ISUP 1) in comparison with 9 patients missed by systematic biopsy (of whom 11.1% ISUP 1). In terms of
csPCa, systematic biopsy missed 77.7% of the tumors located in the anterior and transitional areas. The rate
of csPCa was highest when targeted biopsy was associated with systematic biopsy: 86.52% vs. 68.79% for
targeted biopsy vs. 80.14% for systematic biopsy, P=0.0004. In 60.6% of cases, systematic biopsy was positive
for PCa at the same site as the targeted lesion. Of these patients, eight harbored csPCa and were diagnosed
exclusively on systematic biopsy.

Conclusions: MRI-TRUS fusion prostate biopsy improves the diagnosis of csPCa. The main advantage
of an MRI-guided approach is the diagnosis of anterior and transitional area tumors. The best results in

terms of csPCa diagnosis are obtained by the combination of MRI-TRUS fusion with systematic biopsy. The
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systematic biopsy performed during MRI-targeted biopsy could have an important role in overcoming errors

of MRI-TRUS fusion systems.
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Introduction

Prostate cancer (PCa) is predicted to be the most frequent
malignancy diagnosed in men in 2020 (1). In current
practice, major changes occurred after the European
Association of Urology recommendation to assess all
men with suspicion for PCa by multiparametric magnetic
resonance imaging (mpMRI) (2). A step forward was the
possibility to perform targeted biopsy of the suspect lesions
identified by mpMRI, in association with the gold standard
12-core systematic prostate biopsy (2).

The major advantage of mpMRI and targeted biopsy is
improving the detection of clinically significant PCa (csPCa)
and decreasing the diagnosis rate of insignificant PCa (3,4).
Several prospective trials demonstrated that prostate biopsy
could be avoided by mpMRI utilization in 27% to 49%
cases (3,5). Moreover, MRI-ultrasound (US) fusion biopsy
significantly outperforms systematic biopsy in terms of
cancer detection rate (CDR): 38% vs. 26% (P=0.005) (4).

Despite all these, using mpMRI and targeted biopsy for
PCa diagnosis is highly debatable especially in developing
and emerging countries. Firstly, there is a high difference
in access to proper imaging investigation, due to a lower
number of MRI units available in Central and Eastern
Europe compared to Western Europe (6). This limitation
is even more acute when considering the unbalanced
distribution of imaging resources between the public and
private healthcare systems (7).

Secondly, there are high costs in the acquisition,
maintenance and utilization of the technology necessary for
mpMRI and MRI-targeted biopsy. MRI-US fusion and in-
bore targeted biopsy increase expenditure by 1.6 and 2.8
times, respectively, in comparison with systematic biopsy (8).
Costs can be limited by the high negative predictive value
of mpMRI, which could reduce the necessity to perform
further tests (5) and by the higher diagnosis accuracy of
targeted biopsy, which reduces further biopsies (9). By
decreasing the overdiagnosis of low risk PCa, mpMRI and
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MRI-guided biopsy limit the costs associated with further
treatment and long term post-treatment complications care.
Thirdly, the quality of the imaging is essential for a
proper radiologic interpretation (10). Prostate Imaging-
Reporting and Data System guidelines (PI-RADS, last
version v2.1) aimed to standardize the procedure among
radiologists by specifying the minimal requirements for a
good quality prostate mpMRI (11). Despite PI-RADS v2.1
guidance, mpMRI presents high sensitivity, but moderate
specificity for csPCa (12). Currently, there is a challenge
to provide the training and subspecialization in prostate
mpMRI for sufficient number of radiologists in both
developed and emerging countries health care systems (7).
The current study aims to evaluate the performance
of mpMRI and MRI-US fusion targeted prostate biopsy
in the real-life setting of a tertiary center in an emerging
country. We present the current article in accordance with
the START reporting checklist (available at http://dx.doi.
org/10.21037/tau-20-1001) (13).

Methods

We analyzed our prospectively maintained database.
Between October 2017 and February 2020, 400 patients
underwent MRI-US fusion prostate biopsy by transrectal
(TR) approach in our department. Of these, 300 patients
had no history of prior biopsy and were included in the
current analysis. The procedures were performed by
two urologists. All patients had clinical (positive digital
rectal examination) or biochemical suspicion of PCa (PSA
>4 ng/mL) and were assessed by mpMRI prior to the
procedure. Antibiotic prophylaxis entailed quinolones
starting two days before the biopsy. All procedures were
performed with local anesthesia.

A number of 99 patients had performed mpMRI in
our centre and 201 were referred to our service from
other primary or secondary centers. In our centre, PI-
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RADS (v1-v2.1) Guidelines were used. MRI interpretation
was provided by 3 radiologists with more than 5 years
experience. Our protocol for mpMRI acquisition performed
was previously detailed (14). The radiologists were aware
of the clinical information of the patients. The minimal
requirements for mpMRI performed in other centres were
1.5 T examination with T2WI, diffusion and contrast-
enhanced images and the radiologic description of suspected
lesion (number of lesions, location, site, dimensions). PI-
RADS score was reported only for some of these patients
(n=109). The remaining 92 patients harbored lesions
considered suspicious by the radiologist (corresponding
to a Likert score >3), without receiving a PI-RADS score.
Patients with suspicion for PCa but negative MRI were not
included in the current analysis.

One to four biopsy cores were obtained first from each
lesion by MRI-TRUS fusion biopsy, with a median number
of 3 targeted cores/patient (IQR: 3—4). Additionally, a 12-
core systematic biopsy was performed. Both, targeted and
systematic biopsies, were carried out by the same operator
which was not blinded to the mpMRI result. All biopsies
were performed using the Arietta 70a system (Hitachi,
Japan) with endfire endorectal probe C41V1 2-10 mHz,
RVS software and rigid registration, using sagittal and axial
T2WI mpMRI sequences. The urologists delineated the
suspect lesion based on radiologist description and drawing,
when available.

The pathology evaluation was performed by 1 senior
doctor (more than 20 years experience) and 2 young
pathologists (3—5 years experience) under the supervision of
the senior. Clinically significant PCa was defined as follows:
(I) Gleason score of 7 or greater/ ISUP (International
Society of Urological Pathology) grade 2 or higher, (II)
tumor volume of 0.5 cm’ or greater, or a (III) positive
extracapsular extension or seminal vesicle invasion. This
definition of csPCa was employed taking into consideration
that apart from ISUP grading, tumor volume correlates
with the oncologic outcomes (2).

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013) and was
approved by the local Hospital Ethical Committee (approval
no. 8/20.02.2017). All patients enrolled completed and
signed the informed consent form.

Statistical analysis

The statistical analysis was performed using R programme
v.3.6.2. The continuous variables were presented as median
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and interquartile range, and as frequencies and proportions
for categorical variables. Chi-square test was used to
compare differences between categorical variables. Analysis
of variance of continuous variables was performed using
Kruskal-Wallis test. P<0.05 was considered statistically
significant.

Results
General characteristics and cancer detection rate

The clinical and pre-operative characteristics of the
300 patients included in our analysis are summarized in
Table 1. 'The median age of the patients was 64 years (IQR
58-68.5 years) and the median PSA was 6.35 ng/mL (IQR
4.84-9.46 ng/mL). In 204 patients mpMRI identified one
lesion, whereas in 96 patients there were two or more
suspicious lesions. The PI-RADS score was available for
208 patients (Zable 1). The most frequent localization of the
target lesions was in the peripheral area (64%), while the
rest were located in the anterior (3%) and transitional areas
(28.66%).

The overall CDR and csPCa diagnostic rate were 47%
(141 patients) and 40.66% (122 patients), respectively.
Patients diagnosed with high-grade intraepithelial neoplasia
or suspicious lesions but not adenocarcinoma (atypical
small acinar proliferation of prostate) according to the
contemporary diagnostic criteria were not considered
positive for the outcome of interest (PCa). Of the patients
confirmed with PCa, 76.5% harbored disease with ISUP
grading >2, as follows: ISUP grade 2: 77 patients (54.6%),
ISUP grade 3: 23 patients (16.3%), ISUP grade 4: 4 patients
(2.8%) and ISUP grade 5: 4 patients (2.8%).

Added value of MRI-TRUS fusion and systematic biopsy
MRI-TRUS fusion targeted biopsy missed 37 PCa

patients (26.2%, of whom 25 were csPCa), as compared
to systematic biopsy—9 cases (6.4%, all were csPCa). The
maximum diameter of the lesion, lesion volume and the site
within the prostate did not influence the diagnostic ability
of MRI-US fusion biopsy (7able 2). Still, we observed that
systematic biopsy lost lesions with higher diameter and
higher volume.

The rate of clinically significant disease diagnosis was
80.14% for the patients confirmed with PCa by systematic
biopsy, 68.79% for targeted biopsy and 86.52% for their
combination, P=0.0004. We analyzed the differences in
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Table 1 General characteristics of the patients

Characteristic Outcome

Age (years), median (IQR) 64 (58-68.5)

PSA (ng/mL), median (IQR) 6.35 (4.84-9.46)
Prostate volume (g), median (IQR) 47 (37.44-67.3)
Digital rectal examination, positive 100 patients (33.3%)

Single/multiple lesions Single lesion: 204 patients

(68%)

Multiple lesions: 96

patients (32%)
Location of suspicious lesions Anterior: 9 patients (3%)

Peripheral: 192 patients
(64%)

Transitional: 86 patients
(28.66%)

Diffuse lesions: 13 patients

(4.33%)
Site of suspicious lesions Apex: 57 patients (23.33%)

Mid-gland: 109 patients
(36.33%)

Base: 114 patients (38%)

Diffuse lesions: 20 patients
(6.66%)

Maximum diameter of the suspicious 13 (10-17)
lesion (mm), median (IQR)

Volume of the lesion (cm®), median
(IQR)

0.64 (0.31-1.32)

PI-RADS score 3: 54 patients (26%)
4: 100 patients (48.1%)

5: 54 patients (26%)

IQR, interquartile range; PI-RADS, prostate imaging and reporting
data system; PSA, prostate specific antigen.

ISUP grading between MRI-TRUS fusion biopsy and
systematic biopsy cores. The rate of upgrading to a higher
ISUP grade disease was 22.1% (21 patients) for systematic
biopsy and 18.9% (18 patients) for targeted biopsy. In 59%
of the patients there was no upgrading to a more aggressive
disease by either type of biopsy. We did not identify any
significant predictors for the occurrence of upgrading (PSA
P=0.499, site of lesion P=0.963, lesion dimension P=0.66,
lesion volume P=0.903, PI-RADS score P=0.268), except
the location of the lesion (P=0.01). For lesions located in
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the peripheral area, the rate of upgrading was 18.1% and
16.7% by systematic and targeted biopsy, respectively. For
lesions located in the transitional area, the rate of upgrading
was 16.7% and 41.7% and for lesions located in the anterior
area 75% and 0% by systematic and targeted biopsy,
respectively.

Factors associated with PCa diagnosis

The overall and clinically significant CDR according to
the pre-operative PI-RADS score was as follows: PI-RADS
3—20.4% overall and 11.1% csPCa, PI-RADS 4—52%
overall and 45% csPCa, PI-RADS 5—68.5% overall and
66.7% csPCa (P<0.001 and P<0.0001, respectively). Higher
overall rates of PCa were identified in anterior (77.8%)
lesions as compared to those located in the peripheral
(53.6%) and transitional areas (27.9%), P=0.0006. Similarly,
higher rates of csPCa were observed in anterior (66.7%)
vs. peripheral (45.8%) and transitional (24.4%) lesions,
P=0.0009.

The site of the lesion within the prostate (apex/mid-
gland/base) was not associated with PCa diagnosis (P=0.16
for PCa and P=0.63 for csPCa). Overall, PCa was more
frequently diagnosed in patients with larger lesions: median
diameter of lesion was 14 mm (IQR: 10.5-18) in PCa
patients vs. 11.5 mm (IQR: 9-15) in BPH cases, P=0.002.
The same was true for aggressive PCa (ISUP grade >2):
median diameter of lesion 14 mm (IQR: 11-18) vs. 11 mm
(IQR: 9-15) for ISUP 1 disease or BPH, P=0.001. Similarly,
lesion volume was correlated with overall PCa diagnosis
(median volume of 0.85 cm’ for PCa vs. 0.49 cm’ for BPH,
P=0.001) and with the presence of a disease with ISUP
grade >2 (median volume of 0.85 vs. 0.5 cm’ for ISUP 1,
P=0.009).

Impact of lesion location and errors of targeting

Of the patients with PCa missed by targeted biopsy, 78.4%
harbored peripheral lesions. On the other hand, of the
patients missed by systematic biopsy 77% had anterior and
transitional lesions (7izble 2).

When analyzing only the patients with clinically
significant PCa who were lost for diagnosis, we observed
that 77.7% of the patients missed by systematic biopsy
harbored tumors located in the anterior and transitional
areas (1able 3). On the contrary, 67.85% of the patients with
csPCa lost by targeted biopsy had lesions located in the
peripheral area. None of the patients lost by MRI-TRUS
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Table 2 Characteristics of the patients lost for diagnosis by both biopsy methods

Patients lost by MRI-US fusion biopsy, n=37 Patients lost by systematic biopsy, n=9 P
ISUP grade 1: 18 patients (48.6%) 1: 1 patient (11.1%) 0.008
2: 15 patients (40.5%) 2: 6 patients (66.7%)
3: 4 patients (10.8%) 3: 2 patients (22.2%)
Location of the lesion Peripheral: 29 patients (78.4%) Anterior: 3 patients (33.3%) 0.0001
Transitional: 8 patients (21.6%) Peripheral: 2 patients (22.2%)
Transitional: 4 patients (44.4%)
Site of the lesion Apex: 9 patients (24.32%) Apex: 1 patient (11.11%) 0.524
Mid-gland: 16 patients (43.24%) Mid-gland: 3 patients (33.33%)
Base: 8 patients (21.62%) Base: 4 patients (44.44%)
Diffuse lesions: 4 patients (10.81%) Diffuse lesions: 1 patient (11.11%)
Maximum diameter of the 13 (10.25-16) 20 (16.5-27.5) 0.09
lesion (mm), median (IQR)
Volume of the lesion (cm?), 0.86 (0.42-1.23) 2.33 (0.93-6.17) 0.18
median (IQR)
IQR, interquartile range; ISUP, International Society of Urological Pathology; MRI, magnetic resonance imaging; US, ultrasound.
Table 3 Characteristics of the patients with clinically significant PCa lost for diagnosis
Clinically significant disease lost by MRI-  Clinically significant disease lost by P
US fusion biopsy, n=25 systematic biopsy, n=9
Prostate volume (g), median (IQR) 44 (40-70) 48.56 (36.16-65.5) 0.12
Lesion diameter (mm), median (IQR) 13 (12-16) 20 (16.5-27.5) 0.12
Volume of the lesion (cm®), median 0.86 (0.63-1.34) 2.35(0.93-6.17) 0.24
(IQR)
Location of the lesion Peripheral: 20 patients (67.85%) Anterior: 3 patients (33.3%) 0.0001
Transitional: 5 patients (21.42%) Peripheral: 2 patients (22.2%)
Transitional: 4 patients (44.4%)
Site of the lesion Apex: 4 patients (16%) Apex: 1 patient (11.11%) 0.23

Mid-gland: 14 patients (56%)
Base: 5 patients (20%)

Diffuse lesions: 2 patients (8%)

Mid-gland: 3 patients (33.33%)
Base: 4 patients (44.44%)

Diffuse lesions: 1 patient (11.11%)

IQR, interquartile range; MRI, magnetic resonance imaging; US, ultrasound.

fusion biopsy harbored anterior lesions (7able 3).

In 60.6% of cases (80 patients), systematic biopsy was
positive for PCa at the same site of the prostate (base/mid-
gland/apex) as the targeted lesion. Of these patients, 17.5%
(14 patients) were diagnosed exclusively on systematic
biopsy. These cases represent the true targeting error.
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The median volume of the lesion for these patients was
0.97 cm’ (IQR 0.59-2.31) and all lesions were located in
the peripheral area. Eight patients (2.6% of the whole study
group) diagnosed with PCa only by systematic biopsy at the
same site where the MRI-TRUS fusion biopsy was negative
harbored csPCa.
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Complications

The readmission rate for post-biopsy sepsis in our cohort
was 2%. No readmissions were encountered for other
complications.

Discussion

The main objective of our study was to assess the
performance of MRI-US fusion prostate biopsy for the
diagnosis of PCa in a tertiary hospital in an emerging
economy country. Our initial findings regarding overall
PCa diagnosis (47%) and csPCa (40.66%) are comparable
to the data coming from reference centers (5,15,16). The
advantage of an MRI-TRUS fusion approach for prostate
biopsy resides mostly in the diagnosis of anterior and
transitional PCa. As seen in our series, 77.7% of the PCa
patients missed by systematic biopsy harbored anterior and
transitional lesions, which were diagnosed using a targeted
approach. On the other hand, 78.4% of the patients missed
by MRI-TRUS fusion biopsy harbored peripheral lesions,
which can easily be diagnosed within a systematic biopsy.
Moreover, we identified 14 patients diagnosed with PCa
exclusively by systematic biopsy at the same site as the
lesion, which we considered as true targeting error. Thus,
MRI-targeted cores improve the diagnosis rate when added
to systematic biopsy, while the systematic cores performed
during an MRI-TRUS fusion biopsy can overcome errors
of registration and targeting. As such, we consider that at
least for the current moment, the combination of MRI-
targeted and systematic biopsy should be the recommended
approach.

We observed a statistically significant correlation between
the PI-RADS score and the detection rate of PCa. The
rate of overall and csPCa diagnosis increased with higher
PI-RADS score. Thus, the PI-RADS score has become
an important adjunct in the estimation of PCa risk before
biopsy. This information from mpMRI can assist patient
counselling prior to an invasive procedure, such as prostate
biopsy, contributing to an informed decision making.
The accuracy of mpMRI interpretation and PI-RADS
score grading are linked to the radiologist’s experience,
but progress has been made after the implementation of
PI-RADS v2.1 with study showing improved interreader
agreement (17).

The main advantage of an MRI-US fusion approach is
the sampling of anterior and transitional tumors. In our
study, approximately 77.7% of overall and csPCa lost by
systematic biopsy were located in these areas. Systematic
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prostate biopsy samples the posterior area of the prostate,
whereas tumors located in the transitional or anterior areas
are usually missed. Several studies showed that in patients
with multiple negative biopsies there is an increased risk
(up to 70%) to harbor an anterior csPCa (18,19). As such,
these patients are exposed to a greater complications risk
and there is a chance to miss the therapeutic window if
they are not compliant to repeat this procedure. An MRI-
guided approach from the start could reduce the number
of unnecessary invasive procedures. Furthermore, losing
peripheral lesions by MRI-US fusion biopsy can safely be
overcome by adding systematic biopsy.

Considering the high accuracy of mpMRI and MRI-
targeted biopsy, it has been advocated that systematic biopsy
will become obsolete. Yet, multiple studies have shown
the added value of each in terms of diagnosis of csPCa
and Gleason score accuracy (20,21). Indeed, our series
confirm that the association of MRI-targeted to systematic
biopsy leads to a more accurate diagnosis of csPCa: 80.14%
for systematic biopsy vs. 68.79% for targeted biopsy wvs.
86.52% for the combination. Several authors emphasized
the absolute necessity of systematic biopsy, providing data
showing that the targeted biopsy can miss up to 20% of
csPCa (22-24). Also, Dell’Oglio et al. (25) evaluated the
possibility to avoid systematic biopsy when performing an
MRI-targeted approach. Using a risk prediction model for
the presence of csPCa outside the index lesion, the authors
did not identify a subpopulation in whom systematic biopsy
could safely be avoided. On the other hand, in a multicenter
analysis of 640 patients—of whom 357 underwent targeted
and systematic biopsy, Miah er 4l (26) showed that the
added value of systematic biopsy for the detection of csPCa
was minimal (0.8%). These differences could be explained
by several details: firstly, the authors report taking twice
as many cores/target as compared to our study (4-6 cores/
target vs. 3 cores/target). Furthermore, no details are
provided by the authors regarding the number of cores
corresponding to the systematic biopsy. The biopsies were
performed by a transperineal approach as compared to
transrectal approach in our study and included also patients
in second biopsy setting, which may account for a better
detection rate of the transperineal approach. Last, but not
least, different definitions of csPCa are another bias when
aiming to compare different series. On the other hand,
the saturation biopsy of MRI-targeted lesion was analyzed
as a potential alternative to concurrent systematic biopsy.
Hansen er al. (27) assessed the number of optimal cores
associated to mpMRI targeted biopsy in order to have
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an accurate PCa diagnosis. The authors observed that a
number of 2 supplementary cores per each sector adjacent
to the suspected lesion leads to the diagnosis of more
than 90% of csPCa cases identified by the combination of
targeted and systematic biopsy.

Taking into consideration opposing evidence, the
decision to perform systematic biopsy in addition to MRI-
targeted is still debatable, depending on multiple factors
such as the centre, quality of MRI or number of targeted
cores. As such, most probably systematic and targeted
biopsies will still be used as complementary procedures.

In general practice, MRI-targeted and systematic
biopsy are performed by the same operator, not blinded
to the mpMRI result. Thus, there is the possibility to use
the mpMRI information not only for the targeted cores,
but also to guide the systematic biopsy. As a result, the
systematic biopsy becomes cognitive-guided. The purpose
of this approach is to improve the cancer diagnosis rate by
overcoming errors of registration and targeting. This can
be particularly important for rigid registration systems,
as they do not account for prostate deformation during
the procedure. We consider that the good performance of
systematic biopsy in the current study is the result of the
fact that the operator was aware of the localisation of the
suspect lesion and performed cognitive guided systematic
biopsy. We observed that in 60.6% of cases systematic
biopsy was positive at the same site as the targeted lesion.
Furthermore, we observed that in 8 patients cognitive-
guided systematic biopsy overcame the error of MRI-
TRUS fusion registration and diagnosed csPCa. Other
authors confirm our experience, as Miah et 4l. (28) showed
that in 77.77% of patients in whom the diagnosis of csPCa
was missed by MRI-targeted biopsy, systematic biopsy cores
confirmed the disease in the same sector as the target lesion.

The strength of our study is represented by the
illustration of real-life setting, with mpMRI performed
in centers with various experience. We also consider that
a reduced number of physicians (two) to perform MRI-
TRUS fusion biopsy leads to a low heterogeneity in the
results caused by different learning curves, as observed also
in other centers (29,30).

The limitations of our study consist in the fact that
targeted and systematic biopsy were performed by the
same operator, not blinded to the mpMRI result. This
precluded an objective comparison between the two biopsy
methods. Also, the fact that one third of the mpMRI was
not evaluated according to the PI-RADS criteria and
data regarding radiologists experience lacked, might have

© Translational Andrology and Urology. All rights reserved.

affected the performance of mpMRI and subsequently of
targeted biopsy. Another potential limitation of our study
is the transrectal route for performing the biopsy, in the
context of the recent movement towards transperineal
access route, with regards to decreased complications rate.
Nonetheless, none of the PCa cases missed by MRI-TRUS
fusion biopsy in our cohort had lesions located in the
anterior area.

Conclusions

In real-life setting, MRI-TRUS fusion prostate biopsy
improves the diagnosis of csPCa irrespective of the
limitations of an emerging economy healthcare system. The
main advantage of an MRI-guided approach is the diagnosis
of anterior and transitional area tumors. The best results in
terms of csPCa diagnosis and Gleason score are obtained
by the combination of MRI-TRUS fusion with systematic
biopsy. The systematic biopsy performed during MRI-
targeted biopsy is cognitive-guided, thus it could have an
important role in overcoming errors of MRI-TRUS fusion
systems.
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