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Background. Multiparametric magnetic resonance imaging (mpMRI) is a prerequisite for targeted prostate biopsy. 
The aim of our study was to evaluate the performance and learning curve of the mpMRI- transrectal ultrasound 
(TRUS) software image fusion (MRI-TRUS fusion) biopsy (BX) process in the first year after its introduction in our urology 
department.
Patients and methods. MRI-TRUS fusion BX was performed in 293 patients with at least one Prostate Imaging-
Reporting and Data System (PIRADS) ≥3 lesion. The proportion of patients and lesions with positive histopathologic 
result for prostate cancer (PCa) was analyzed. The learning curve for MRI-TRUS fusion BX was assessed at institutional 
and individual level. Positive BX lesions were further analyzed by PIRADS and Gleason scores.
Results. The proportion of patients with positive histopathologic results for targeted BX, systematic BX, and combined 
BX was 53.9%, 47.9%, and 63.5%, respectively. The chi-square test for the proportion of PCa positive patients showed 
no significant difference between the time-based patient groups at the institutional level and no significant differ-
ence between individual urologists. PIRADS score (p < 0.001), total PSA concentration (p = 0.05), prostate volume  
(p < 0.001) and number of cores per lesion (p = 0.034) were significant predictors of a positive histopathologic result 
in a lesion-based analysis. Clinically significant PCa (csPCa) was confirmed in 34.7% of the 412 BX lesions and 76.4% of 
the 187 positive PCa lesions.
Conclusions. MRI-TRUS fusion targeted BX significantly improves the overall rate of PCa detection compared with 
systematic BX alone. No steep learning curve was observed in our urologists. The proportion of lesions with clinically 
insignificant PCa was low, limiting overdiagnosis of PCa.
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Introduction

Prostate cancer (PCa) is the second most common 
cancer in men worldwide. The estimated age-
standardized incidence rate is highest in Western 
and Northern Europe, North America, Australia 
and New Zealand.1 In Slovenia, PCa is the most 
common solid neoplasm in men (excluding skin 
cancer) with a share of 18.6% and an estimated in-
cidence rate of 162 per 100,000 in 2022.2 The inci-
dence rate of PC in Western countries and Slovenia 

has increased dramatically from the early 1990s to 
the last decade, mainly due to the use of prostate 
specific antigen (PSA) as a tumor marker for PCa.2-4

PSA is a serine protease that is produced al-
most exclusively by epithelial cells in the prostate. 
Therefore, serum PSA is an organ specific marker 
that can be elevated in benign prostate diseases 
such as inflammation and prostate enlargement 
in addition to PCa.5,6 The majority of men with el-
evated PSA levels and/or suspicious digitorectal 
examination (DRE) of prostate underwent tran-
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srectal (systematic) template biopsy (BX) in the 
first decades after the introduction of the PSA 
to confirm the PCa diagnosis and initiate treat-
ment. Systematic BX templates have evolved over 
the years in terms of the number and location of 
cores7,8, however, these templates have focused 
primarily on the posterior and lateral peripheral 
zones and much less on the transitonal zone and 
anterior portion of the prostate.

The natural history of PCa in many older men 
is protracted and does not cause significant health 
problems during their expected lifespan. The con-
cept of incidentally found and clinically insignifi-
cant PCa (cisPCa) was introduced to reduce the 
risk of overtreatment.3,9

To limit the number of unnecessary BXs in 
men with elevated PSA due to benign disease or 
cisPCa, novel tumor markers have been developed 
that may aid in the decision to perform BX, e.g., 
pro-PSA, Prostate Health Index, prostate cancer 
antigen 3 (PCA3), Select MDX10-13, however, tumor 
markers do not provide information about the lo-
cation of PCa within the prostate.

In the last ten years, multiparametric magnetic 
resonance imaging (mpMRI) has become the im-
aging modality of choice for the diagnosis of PCa.14 
mpMRI has an excellent sensitivity of 91% to 95% 
for clinically significant PCa (csPCa) and a low 
yield (21% to 29%) for small cisPCa, while having 
a high negative predictive value (NPV) of 63% to 
98%.15-17 mpMRI reporting has been standard-
ized in the Prostate Imaging-Reporting and Data 
System (PIRADS) and each lesion is classified into 
one of 5 groups of increasing risk for csPCa accord-
ing to radiological criteria.18

Another major advantage of mpMRI is that it 
provides information about the exact location of 
the suspicious lesion in the prostate. In the pre-mp-
MRI era, suspicious hipoehoic lesions in the pros-
tate were identified with transrectal ultrasound 
(TRUS) in about half of patients with PCa.19,20 With 
mpMRI, it is possible to identify suspicious lesions 
on the BX under cognitive guidance, TRUS – mpM-
RI software image fusion (MRI-TRUS fusion) or in-
bore MRI BX. Although some studies found no sig-
nificant difference between the performance of the 
three BX targeting methods mentioned above21,22, 
other studies report advantages of MRI-TRUS fu-
sion and in-bore MRI BX compared to cognitive 
guidance.23,24

The aim of our study was to evaluate the perfor-
mance and learning curve of the MRI-TRUS fusion 
BX process in the first year after its introduction in 
a high-volume clinical setting.

Patients and methods 
Patients

The study was approved by the National Medical 
Ethics Committee of the Republic of Slovenia 
(0120-69/2023/3) and was conducted in full com-
pliance with the principles of the Declaration of 
Helsinki.

Patients with at least one clearly defined 
PIRADS ≥ 3 lesion who underwent MRI-TRUS 
fusion targeted BX in an outpatient clinic of the 
Urology Department of UMC Ljubljana were in-
cluded in the study. The exclusion criteria were: no 
clearly defined suspicious lesion on mpMRI of the 
prostate, patients in whom only systematic BX was 
performed, patients with a contraindication for 
transrectal ultrasound (TRUS) BX, in whom biopsy 
was cancelled.

A total of 293 patients who underwent MRI-
TRUS fusion targeted BX between June 2021 and 
June 2022 were retrospectively included in our 
study.

Detection methods
Multiparametric MRI

In patients scheduled for MRI-TRUS fusion tar-
geted BX, mpMRI was performed by different ra-
diologists on different MRI machines in several 
public hospitals and several private centers in the 
Republic of Slovenia. The choice of center for mp-
MRI was at the discretion of the patients.

Contouring of MRI lesions

Contouring of prostate boundaries and each suspi-
cious lesion was performed using MIM software 
(version 7.1.2, MIM software inc., Cleveland, OH, 
USA) by 3 certified urologists (with 19, 7 and 6.5 
years of experience on systematic BX) who had 
previously participated in several certified mpMRI 
reading courses. Each radiologist-reported lesion 
with PIRADS ≥ 3 was identified and contoured 
on the T2 axial, T2 sagital, DWI and ADC mpMRI 
maps. In a minority of cases, T1 contrast-enhanced 
axial mpMRI maps had to be reviewed to clearly 
identify the lesion. PIRADS score of a lesion and its 
largest diameter were recorded for further analy-
sis.

Transrectal MRI fusion targeted BX

All patients received peroral antibiotic prophy-
laxis with phosphomycin (3g) the evening before 
BX. No bowel preparation or swab sampling was 
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performed before the procedure. MRI-TRUS fu-
sion targeted BX was performed on a bk3000 ul-
trasound machine (BK Medical Holding Company, 
Inc., Peabody, Massachusetts, USA) equipped with 
freehand 3D electromagnetic tracking device 
(Ascension Technology Corporation, Shelburne, 
VT, USA) with MIM software (version 6.9.7, MIM 
software inc., Cleveland, OH, USA) installed. A 
Triplane 12 MHz transrectal transducer was used 
in all patients. Prior to BX, a periprostatic anesthet-
ic block with 6 ml of 2% lidocaine was adminis-
tered bilaterally at the base of the prostate through 
the BX needle sheath. During the BX session, DRE 
of the prostate was performed and the volume of 
the prostate was measured by TRUS examination. 
During targeted BX, up to three contoured le-
sions were sampled from each patient. Systematic 
BX was then performed on the remaining, non-
sampled lateral peripheral zone of the prostate. 
The number of systematic BX cores depended on 
the number and position of the targeted BX cores 
and prostate volume. Post-BX complications were 
determined via the hospital information system 
by reviewing patient records within the 1-month 
post-biopsy period.

The number of certified urologists and resi-
dents performing MRI-TRUS fusion targeted BX 
gradually increased over the 1-year period. Each 
new member of the BX team was instructed in im-
age fusion and the proper technique of targeted BX 
and was supervised by one of the three certified 
urologists of the contouring team for at least 5 to 
10 patients.

Histopathology report

The BX cores of the patients were analyzed in 
the histopathology laboratory of the Institute of 
Pathology at the Faculty of Medicine in Ljubljana, 
Slovenia. The histopathologic results were divided 
into two categories: the negative group (BPH, prosta-
titis and high-grade prostatic intraepithelial neo-
plasia (HGPIN)) and the positive - malignant group 
(PCa, atypical small acinar proliferation (ASAP) 
and suspected PCa). Gleason grade and score of 
each targeted lesion and systemic biopsy cores 
were noted separately for analysis. We defined 
csPCa as a Gleason score ≥ 7 and a Gleason grade 
group ≥ 2.

Statistical analysis

Data were analyzed using SPSS software (Statistical 
Package for the Social Sciences, version 29.0, IBM 
Corp., Armonk, NY, USA). Mean, median, mini-

mum value, maximum value and standard devia-
tion were used to indicate numerical variables. The 
proportion of positive histopathologic results was 
calculated for both patient-based and lesion-based 
analysis. Pearson’s chi-square test was used to 
analyze the effects of categorical variables on the 
proportion of patients with positive histopatholog-
ical findings. Univariate binary logistic regression 
was performed to analyze the impact of numeric 
variables on the proportion of patients with posi-
tive histopathology. In the lesion-based analysis, 
a multiple binary logistic regression analysis was 
performed for numeric and categorical covariates 
affecting a positive histopathologic result. The 
proportion of post-procedural complications was 
calculated. A p-value of less than 0.05 was consid-
ered statistically significant.

Results 

In the first year, we performed MRI-TRUS fusion 
targeted BX in 293 patients, while systematic BX 
was performed in 288 of these patients. In 25 pa-
tients 3 targeted lesions were sampled, in 69 pa-
tients 2 lesions were sampled and in the remaining 
199 patients 1 lesion was sampled (Table 1).

Patient based analysis

The proportion of patients with a positive histo-
pathologic result for targeted BX, where at least 
one of the targeted BX was positive, was 53.9% 
(158/293). The proportion of patients with a posi-

TABLE 1. Patient and lesion characteristics

min max mean ± SD median

Age (years) 35 91 69.0 ± 7.9 70.0

*Total PSA concentration (ng/mL) 0.45 115.4 9.7 ± 11.7 7.0

Prostate volume (ml) 15 313 52.8 ± 32.3 45

No. lesions biopsied in a patient 1 3 1.4 ± 0.6 1.0

Largest diameter of lesion (mm) 3.0 41.0 12.8 ± 6.6 11.5

No. of cores per lesion targeted BX 1 8 4.26 ± 1.2 4.0

No. of cores systematic BX 0 14 6.9 ± 1.8 6.0

No. of MRI-TRUS fusion targeted BX 
performed by urologist before 1 65 22.5 ± 19.7 20.0

*PSA = in patients with 5-alpha reductase inhibitors (5ARI) therapy total PSA concentration was 
doubled. Number of patients is 293, number of lesions is 412.

BX = biopsy; MRI-TRUS = magnetic resonance imaging - transrectal ultrasound; SD = standard 
deviation
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tive histopathology result for systematic BX was 
47.9% (138/288). The overall proportion of patients 
with positive histopathology for at least one tar-
geted or systematic BX was 63.5% (186/288). 28 
patients with negative targeted BX had positive 
systematic BX, and in this group histopathology 
reports had identified 3 patients with ASAP, 10 
patients with G6 (3+3), 9 patients with G7 (3+4), 3 
patients with G7 (4+3), 2 patients with G8 (4+4) and 
one patient with G9 (4+5). Therefore, the targeted 
BX alone would have missed 5.2% (15/288) csPCa in 
all patients who had targeted BX and added 4.5% 
(13/288) cisPCa.

To assess the impact of the learning curve on 
the proportion of patients with a positive histo-
pathologic result for targeted BX, systematic BX, 
and overall BX (targeted and systematic BX com-
bined) at the institutional level, a chi-square test 
for independence was performed. Based on the 
date of BX, patients were divided into two, three 
and six time-based groups (Table 2). No significant 
differences were found.

A chi-square test of independence was per-
formed to assess the effect of the learning curve 
on the proportion of patients with a positive his-
topathologic result for targeted BX, systematic BX, 
and overall BX at the individual urologist level. For 
targeted BX, Pearson χ2, df and sig were 9.124, 12 
and 0.692, respectively. For systematic BX Pearson 
χ2, df and sig were 10.431, 12 and 0.578, respec-
tively. For overall BX Pearson χ2, df and sig were 
9.465, 12 and 0.613, respectively. In addition, uni-

variate binary logistic regression analysis of the 
effect of the number of previous MRI-TRUS fusion 
targeted BX sessions performed by a urologist on 
the probability of a positive histopathologic result 
at subsequent BX yielded odds ratios of 1.011 (p = 
0.169), 1.007 (0.372), and 1.014 (p = 0.107) for target-
ed BX, systematic BX, and overall BX (targeted and 
systematic combined), respectively. No significant 
differences were found.

Lesion based analysis

Of 412 targeted BX lesions, 187 were positive for 
PCa (45.4%). 127 lesions were classified as PIRADS 
3 (30.8%), 204 lesions as PIRADS 4 (49.5%) and 81 le-
sions as PIRADS 5 (19.7%). The proportion of posi-
tive targeted BX lesions increased with increasing 
PIRADS score (Table 3).

Multiple binary logistic regression analysis on 
the covariates influencing a positive histopatho-
logic result in targeted BX of a lesion revealed sig-
nificant odds ratios for prostate volume, total PSA 
concentration, PIRADS score, and number of cores 
per sampled lesion (Table 4).

Our results show that 20.9% of all positive le-
sions had a Gleason score of 6 (International 
Society of Urological Pathology (ISUP) grade 
group 1), representing a cisPCa, while 76.4% had a 
Gleason score of 7 or more (ISUP grade group ≥2), 
representing a csPCa (Figure 1).

Stratifying Gleason score of lesions across 
PIRADS 3 category shows that 56.5% of the posi-
tive lesions had a Gleason score of 7 (Figure 2).

Complication rate analysis

Of the 293 patients, 13 (4.4%) were found to have 
complications. The infectious complications that 
required hospitalization were: epididymitis in 1 
patient (0.3%), prostatitis in 5 patients (1.7%) and 
urosepsis in 2 patients (0.7%). Hematuria treated 
on an outpatient basis was observed in 2 patients 

TABLE 2. Comparison of time-based patient groups for learning curve estimation on institution level

Targeted BX Systematic BX Overall BX

Pearson χ2 df sig Pearson χ2 df sig Pearson χ2 df sig

2 patient groups 0.458 1 0.498 0.658 1 0.417 0.291 1 0.590

3 patient groups 2.145 2 0.342 2.265 2 0.322 1.373 2 0.503

6 patient groups 4.807 5 0.440 2.872 5 0.720 2.322 5 0.803

BX = biopsy; df = degrees of freedom; sig = significance

TABLE 3. Proportion of positive targeted biopsy (BX) lesions categorised by 
Prostate Imaging-Reporting and Data System (PIRADS) score

Negative BX Positive BX Total 

PIRADS 3 (%) 104 (81.9%) 23 (18.1%) 127

PIRADS 4 (%) 108 (52.9%) 96 (47.1%) 204

PIRADS 5 (%) 13 (16.0%) 68 (84.0%) 81
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(0.7%). Minor complications immediately after BX 
(nausea, syncope and dizziness) occurred in 3 pa-
tients (0.9%).

Discussion
Patient based analysis discussion

In our study, we evaluated the performance and 
learning curve of the MRI-TRUS fusion BX pro-
cess in the first year after its introduction in our 
department. Compared with our previous series 
from before the mpMRI era, which was based on 
data from 5272 patients with systematic BX (2009 
to 2013) and in which 39.8% patients had a positive 
histopathologic result25, the present study showed 
a significantly higher proportion of patients with 
a positive histopathologic result in both targeted 
and systematic BX (53.9% and 47.9%, respective-
ly) and overall BX (targeted plus systematic BX) 
(63.9%). In addition, the number of patients under-
going prostate BX has significantly decreased from 
an average of 1054 patients per year in 2009–2013 
to 391 patients per year (293 patients with targeted 
and systematic BX in the study and 98 patients 
with systematic BX only who were not included 
in the study) due to mpMRI, which is now a main 
diagnostic method for the indication of BX in pa-
tients with elevated PSA concentration. Our pre-
sent data are similar to the results of a recent study 
that reported a positive histopathologic result for 
systematic BX in 57% of patients and for general 
BX in 68% of patients.26 Although the advantage 
of targeted BX over systematic BX seems obvious, 
systematic BX adds up to 11% over targeted PCa 
detection rates alone, so the combination of tar-

geted and systematic BX is still recommended.27 
In addition, Malewski et al. investigated the added 
value of systematic BX in patients with PIRADS 5 
lesions and argued that the identification of other 
PCa foci besides the index lesion with systemic BX 
could influence the treatment decision.28

Contrary to expectations, we did not observe 
significant differences in the proportions of pa-
tients with positive histopathologic result in tar-
geted, systematic and overall BX when patients 
were stratified into time-based groups (2, 3, or 6 
groups), which should reflect the learning curve 
for the overall MRI-TRUS fusion process of tar-
geted BX in our department at the institutional 

TABLE 4. Results of multiple logistic regression of positive histopathologic result

Sig Odds ratio
95% C.I. for odds ratio

Lower Upper

Max lesion diameter  0.945 0.998 0.955 1.044
Prostate volume < 0.001 0.978 0.968 0.988
*Total PSA concentration 0.050 1.050 1.000 1.103

PIRADS 3 < 0.001      

PIRADS 4 < 0.001 3.208 1.848 5.567

PIRADS 5 < 0.001 16.222 6.475 40.645

Number of cores per lesion 0.034 1.238 1.016 1.508
Number of previous patients with
targeted BX performed by urologist 0.113 1.013 0.997 1.028

*PSA = in patients with 5-alpha reductase inhibitors (5ARI) therapy PSA concentration was doubled.

BX = biopsy; C.I. = confidence interval; PIRADS = Prostate Imaging-Reporting and Data System score; Sig = significance
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Gleason score of posi�ve targeted lesions (n=187) 
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FIGURE 1. Gleason score of all positive biopsy (BX) lesions. Category »not defined« 
includes lesions with suspect cores for carcinoma, undefined Gleason score in 
invasive carcinoma and atypical small acinar proliferation (ASAP).
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level, including the process of identifying lesions 
described in the radiologic report and contouring 
them. Comparison of PCa detection rates between 
urologists also showed no significant differences, 
although the number of BX sessions varied signifi-
cantly between urologists. According to studies, 
the learning curve of MRI-TRUS fusion in targeted 
BX flattens out at the individual level between 50 
and 100 patients29,30, however, another study that 
followed the progress of a single novice urologist 
found only an increased rate of positive cores in 
targeted BX, but not a significantly higher propor-
tion of patients with positive histopathologic re-
sult in the second group of 42 patients compared 
to the first group of 42 patients.31 In addition, a re-
cent study comparing the results of MRI-TRUS fu-
sion targeted BX between consultants and trained 
residents found no significant difference in PCa 
detection rates, duration of the procedure, pain, 
or complication rates of the BX procedure.32 One of 
the reasons for variable results in terms of learning 
curve may suggest that the technological advance-
ment of MRI-TRUS fusion-targeted BX devices has 
reached a level where individual differences be-
tween operators are mitigated.

Lesion based analysis discussion

In the second part of our study, we focused on the 
targeted lesion analysis. The most important vari-

able influencing the probability of a lesion being 
PCa positive is the PIRADS classification, followed 
by prostate volume, the number of cores taken 
from a lesion and the total PSA concentration. The 
odds ratio for a positive PIRADS 4 and 5 lesion is 
more than 3 and 16 times higher, respectively, than 
for a PIRADS 3 lesion. Surprisingly, the maximum 
lesion diameter had no significant influence on 
the probability of a lesion being PCa positive. The 
rates of positive lesions stratified by PIRADS cate-
gory in our study, with the exception of PIRADS 4, 
are similar to the results of a recent study in which 
17%, 63%, and 88% of all lesions were positive in 
PIRADS 3, 4, and 5, respectively.33 The low rate of 
positive targeted BX in PIRADS 3 lesions raises the 
question of whether PIRADS 3 lesions should un-
dergo BX at all. Figure 2 suggests that if PIRADS 
3 lesions were excluded from BX, 56.5% PIRADS 
3 lesions with csPCa would have been missed, but 
the absolute number of missed lesions in our study 
would be only 13. Schenker et al. have reported 
that although PIRADS 3 lesions have an equivocal 
probability of csPCa, their study found an over-
all PCa detection rate of only 26.8% and 14.6% for 
csPCa in these lesions, respectively34, while Nicola 
et al. have suggested that PSA density, age, and tu-
mor volume should be considered when deciding 
on BX of PIRADS 3 lesions.35

In the present study, the proportion of csPCa-
positive lesions among all targeted BX lesions was 
34.7% (76.4% of 45.4% lesions), which is comparable 
to data from the literature.36 Of all positive lesions, 
76.4% were csPCa, suggesting a relatively low rate 
of PCa overdiagnosis in our series.

Discussion on complication rates

One of the main reasons why the EAU guidelines 
recommend the transperineal approach for pros-
tate biopsy is the lower rate of postprocedural in-
fectious complications, even though the transper-
ineal approach is often associated with significant 
logistical problems3, which are particularly prob-
lematic for high-volume centers (e.g., the need for 
general anesthesia in the operating room and the 
longer duration of the procedure). Our data show 
that the cumulative hospitalization rate due to 
infectious complications with the transrectal ap-
proach was 2.7%, but most of the patients received 
only one dose of antibiotic prophylaxis with phos-
phomycin the evening before BX during the study 
period, which was adjusted the following year with 
an additional dose of phosphomycin 24 hours after 
the procedure. The sepsis rate was 0.7% in the first 

39.1%

52.2%

4.3% 4.3%

Gleason score in PIRADS 3 lesions

3+3

3+4

4+3

not
defined

FIGURE 2. Gleason score of Prostate Imaging-Reporting and Data System 
(PIRADS) 3 positive biopsy (BX) lesions. 
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year, which is significantly lower than in a recent 
meta-analysis of transrectal procedures, in which 
the subgroup of patients with antibiotic prophy-
laxis had a sepsis rate of 1.7%, and comparable to 
the subgroup of patients who received rectal disin-
fection with povidone-iodine before BX in addition 
to antibiotic prophylaxis (0.6%). Furthermore, our 
sepsis rate was significantly lower compared to a 
UK national study of 73630 patients comparing the 
transperineal (1.03% sepsis rate) to the transrectal 
(1.35% sepsis rate) approach37, and comparable to 
the sepsis rates (0.7%) cited by Cheng et al. who al-
so estimate the cumulative rate of infectious condi-
tions to be 2%.37 In addition, the ProBE-PC clinical 
trial compared infectious and noninfectious com-
plications in 351 and 367 patients undergoing tran-
srectal and transperineal prostate BX, respectively. 
Cumulative infectious events occurred in 2.6% and 
2.7% of participants for transrectal and transper-
ineal prostate BX, respectively, while none of the 
participants in either group developed sepsis.38

Besides retrospecitve nature, the main limi-
tation of the present study is the relatively large 
number of participating urologists and radiolo-
gists from different radiology centers with differ-
ent MRI equipment in Slovenia, which resulted 
in considerable heterogeneity in the reporting of 
mpMRI and performing MRI-TRUS fusion BX 
and might also affect our results and conclusions 
on learning curve. On the other hand, this short-
coming is mitigated to some extent by the large 
number of patients in the study and the fact that 
prostate contouring and supervision of BX process 
was performed by a small number of experienced 
urologists. In addition, the results reflect the real-
life circumstances in high-volume centers where 
it is rarely possible to ensure strictly regulated 
research conditions. Patel et al. analyzed reports 
from 10 radiologists performing mpMRI and 5 
urologists performing MRI-TRUS fusion BX PCa 
in 865 patients to estimate individual variability 
in overall and csPCa detection rates and found 
significant variability among radiologists but not 
among urologists, although both rates improved 
over time. They concluded that improving the 
quality of mpMRI PIRADS reporting is a key area 
to focus on.36

Conclusions

The introduction of MRI-TRUS fusion to targeted 
BX significantly improves the overall rate of PCa 
detection compared to systematic BX alone, how-

ever systematic BX should still be performed dur-
ing targeted BX session in the contemporary clini-
cal practice. Due to the simplified technical aspects 
of the BX procedure, no steep learning curve was 
observed among our urologists. The proportion of 
lesions with cisPCa was low, limiting the overdiag-
nosis of PCa. The rate of infectious complications 
was acceptable and not inferior to published data 
on transrectal and transperineal BX.
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