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ABSTRACT

Background: We assessed the ability of the combination of multiparametric magnetic resonance im-
aging (mpMRI) and transperineal template-guided mapping biopsy (TTMB) to determine the eligibility
for focal therapy (FT) (hemiablation) in men and compared it with that of histology from radical pros-
tatectomy (RP) specimens.
Materials and methods: In this study, 120 men who underwent mpMRI, TTMB, and RP in a single
tertiary center from May 2017 to June 2021 were analyzed. The criteria of hemiablation eligibility were
unilateral low-to intermediate-risk prostate cancer (limited to a maximum of International Society of
Urological Pathology (ISUP) grade group 3 and prostate-specific antigen (PSA) <20 ng/mL) and clinical
stage <T2. Evidence of non-organ-confined disease or contralateral Prostate Imaging Reporting and Data
System (PI-RADS) v2 score >4 on mpMRI was classified as ineligible for hemiablation. Clinically signif-
icant cancer at RP was defined as any of the following: (1) ISUP grade group 1 with tumor volume
>1.3 mL; (2) ISUP grade group >2; or (3) the presence of advanced stage (>pT3).
Results: Of the 120 men, data of 52 men who met the selection criteria for hemiablation were compared
with final RP findings. Of these 52 men, 42 (80.7%) could be considered suitable for hemiablation on RP.
The sensitivity, specificity, and accuracy of mpMRI and TTMB in predicting FT eligibility were 80.7%,
85.1%, and 82.5%, respectively. The rate of undetected contralateral significant cancer was 10 (19.2%) on
mpMRI and TTMB. Six had bilateral significant cancer and four had small volumes of ISUP grade group
>2.
Conclusions: The combination of mpMRI and TTMB substantially improves the prediction of potential
candidates for hemiablation based on consensus recommendations. Improved selection criteria and
further investigative tools are required to improve patient selection for hemiablation.
© 2023 The Asian Pacific Prostate Society. Published by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Active surveillance (AS) or whole-gland treatment (i.e., radical
prostatectomy (RP) and radiotherapy) are considered the standard
treatment options for localized prostate cancer."” While both
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progression, and radical treatments can be associated with a
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the quality of life> > To reduce adverse effects and maintain
beneficial oncologic outcomes, alternative treatments have been
developed as an intermediate option between AS and whole-gland
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treatments; focal therapy (FT) seems to be such a promising
alternative in highly selected patients.

One key challenge is to accurately identify the population of
men who are potentially suitable for FT. According to several
consensus recommendations, FT should be sought in patients with
a D'Amico low-to intermediate-risk prostate cancer, including In-
ternational Society of Urological Pathology (ISUP) grade group 3,
and those with life expectancies of at least 10 years.® ° Addition-
ally, for the success of FT, physicians must accurately identify and
localize the index and clinically significant satellite tumors within
the prostate to ensure an appropriate treatment region and patient
selection.

Multiparametric magnetic resonance imaging (mpMRI) is a
useful tool to detect clinically significant cancer and to distinguish
which areas of the prostate do not require ablation.'®!" However,
the combination of mpMRI and transrectal ultrasound (TRUS)-
guided prostate biopsy cannot determine the exact tumor location
and help select suitable patients for FT.'? Regardless of the biopsy
modality, mpMRI-targeted biopsy based on Prostate Imaging
Reporting and Data System (PI-RADS) v2 should be performed in
addition to systematic biopsy.®>”'"® Systematic biopsy remains
necessary to assess mpMRI-negative areas.

A retrospective study reported that MRI/ultrasound fusion bi-
opsy has 75% accuracy to determine eligibility for FT compared to
the whole-mount histology.!* However, detailed information based
on the combination of mpMRI and transperineal template-guided
mapping biopsy (TTMB) for determining FT eligibility is missing.
Therefore, this study was designed to evaluate the ability of the
combination of mpMRI and TTMB to determine the eligibility for FT
in men and compared it with that of whole-mount histology after
RP, according to the consensus criteria for FT.

2. Materials and methods
2.1. Study population

The Institutional Review Board (IRB) of Samsung Medical Center
approved this retrospective study and waived the requirement for
informed consent (IRB no. 2022-08-100-001). From May 2017 to
June 2021, 692 patients underwent the combination of mpMRI and
TTMB at a single tertiary center. Of the 348 patients with confirmed
prostate cancer, 120 men who subsequently underwent robot-
assisted laparoscopic RP were retrospectively included in this
study. Patients who received hormone therapy before surgery or
had missing data from biopsy or mpMRI were excluded from this
study.

2.2. Data collection

The clinical, laboratory, and pathological data of the patients,
including age, prostate-specific antigen (PSA) level, the number of
biopsies and positive cores, ISUP grade group on biopsies, PI-RADS
scores on mpMRI, and clinical tumor stage, were reviewed from the
electronic medical records.

Histopathologic biopsy and RP specimen analyses were exam-
ined by one dedicated uropathologist with over 15 years of expe-
rience. We recorded the ISUP grade group, location, and volume of
each tumor focus and the pathological stage. Tumor laterality was
referenced on the urethra as the midline in the sagittal plane.
Bilateral unifocal means the presence of a single tumor crossing the
midline, and bilateral multifocal means the presence of at least one
tumor in each bilateral lobe. Based on the RP specimen analyses,
the lobes were stratified into lobes with insignificant cancer, sig-
nificant cancer, and those without cancer. Moreover, we compared
these data with the results of the combination mpMRI and TTMB.

Clinically significant cancer at RP was defined as any of the
following: (1) ISUP grade group 1 with tumor volume >1.3 mL; (2)
ISUP grade group >2; or (3) presence of extracapsular extension
(ECE) or seminal vesicle invasion (SVI). If index tumors extended
into the contralateral lobe, both lobes were defined as lobes with
significant cancer."”

2.3. Imaging and biopsy protocol

All mpMRI procedures were performed using a 3 Tesla system
(Intera Achieva TX; Philips Healthcare, Best, The Netherlands) with
a six-channel, phase-array body coil. The parameters of mpMRI
sequences included T1-weighted, T2-weighted, and diffusion-
weighted imaging with b values of 0, 100, and 1,000 s/jmm?, and
dynamic contrast-enhanced imaging after intravenous injection of
gadolinium diethylenetriamine pentaacetic acid (Gadovist; Scher-
ing, Berlin, Germany). Two expert uroradiologists with >10 years of
experience, who were blinded to the clinical and pathologic infor-
mation of the patients, independently reviewed the different MR
images. Suspicious lesions were assessed using the validated PI-
RADS v2. PI-RADS v2 assessment categories were scored from 1
(low) to score 5 (high) according to the likelihood of significant
prostate cancer being present.'®

All TTMB procedures performed on the inpatients under gen-
eral anesthesia are a standard technique at our center. Systematic
biopsies were performed through the perineum by urologists
using a biplanar TRUS 8848 brachytherapy probe (BK Medical,
Herlev, Denmark) covered with a water-filled brachytherapy
balloon, Classic STEPPER™ device (CIVCP, Kalona, IA, USA), 18G
20 cm long biopsy needle (ACECUT; TSK Laboratory, Tochigi,
Japan), and standard brachytherapy grid with 5 mm interval.
Then, 24 cores were obtained from each patient depending on the
size of the prostate.”” The patients underwent transperineal
cognitive-targeted biopsy of mpMRI-suspicious lesions (2—4 cores
per lesion depending on lesion size), followed by conducted sys-
tematic biopsy.

2.4. Eligibility criteria for FT (hemiablation)

We applied FT eligibility criteria based on published consensus
recommendations® and a prospective multicenter trial on FT.'®
Patients considered suitable for hemiablative FT were retrospec-
tively selected based on the following criteria:

1. Localized prostate cancer with ISUP grade group <2 (including
up to 3)

2. PSA < 15 ng/mL (including up to 20)

3. Biopsy-proven unilateral cancer (ISUP grade group 1 at one core
is acceptable in the considered untreated area)

The study exclusion criteria were as follows: evidence of clinical
stage >T3a and/or potentially significant cancer on the contralat-
eral lobe as defined by PI-RADS score >4. Fifty-two patients were
available for analysis.

2.5. Statistical analysis

Multivariate logic regression analyses were used to evaluate the
association between eight predictor variables and the FT ineligi-
bility. All tests were two-sided and performed within SPSS statis-
tical software v.17.0 (2010; IBM Corp., Armonk, NY, USA), and
statistical significance was considered as P value < 0.05.
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3. Results

In our cohort, 120 consecutive men underwent mpMRI, TTMB,
and RP. Fig. 1 shows the filter steps and excluded patients. Of these
patients, 16 were excluded because they had ISUP grade group >3
or PSA >20 ng/mL. In the second step, 52 were excluded because
they had bilateral prostate cancer or evidence of PI-RADS >3 on the
contralateral lobe of the index tumor on mpMRI. As a result, 34.2%
(n = 41) were considered potential candidates for hemiablation
according to the criteria of ISUP grade group <2 and PSA <15 ng/
mL. Additionally, 43.3% (n = 52) met the screening criteria ac-
cording to extended criteria of ISUP grade group 3 or PSA 15—20 ng/
mL.

Table 1 shows the baseline characteristics of the 52 FT-eligible
patients. In the positive biopsy lobe for consideration of treatment,
32 (61.5%) regions of interest had PI-RADS score of 3—5 and 23
(41.8%) had ISUP grade group >2. The median time from biopsy to
surgery was 79.50 days (range, 42—179 days).

The descriptive findings of whole-mount histology of RP spec-
imens are shown in Table 2. The laterality was bilateral multifocal in
40.4% of the tumors and unilateral unifocal in 38.5% of the tumors.
No man had non-organ-confined disease in this study. The mean
overall tumor volume was 1.10 mL (median, 0.57 mL).

Of the 120 patients who underwent mpMRI, prostate biopsy,
and RP, 52 would have qualified for FT (hemiablation) based on
biopsy and MRI findings (Table 3). Of the 10 patients who were
classified as eligible for hemiablation based on MRI and biopsy
findings but did not qualify for hemiablation based on RP specimen
findings, seven patients were discordant due to a lesion crossing
the midline, three were discordant due to a higher ISUP grade
group but with a tumor volume <0.5 mL on whole-mount histo-
logical findings. This is because anterior or transition zone prostate
tumors on mpMRI and TTMB actually crossed the midline on RP.
The combination of mpMRI and TTMB had 80.7% sensitivity (42 of

Patients underwent
mpMRI, TTMB, and RP (n=120)

Patients with ISUP grade group <3 &
PSA <20 ng/ml (n=104; 86.7%)

Patients with unilateral cancer
(n=52; 43.3%)

Table 1
Baseline characteristics.

Characteristic Value

Number of patients 52

Age, years, mean (median) 64.28 (64.00)
PSA, ng/mL, mean (median) 6.58 (5.44)
Prostate volume, mL, mean (median) 36.40 (30.05)
mpMRI findings of the negative biopsy lobe

PI-RADS score 3, n (%) 7(12.7)
PI-RADS score 2, n (%) 25 (45.5)
Negative, n (%) 20 (36.4)

TTMB

Mean (median) number of biopsy cores 29.01 (26.00)

Mean (median) number of positive cores 3.01 (3.00)
ISUP grade group 1, n (%) 29 (52.7)
ISUP grade group 2, n (%) 15 (27.3)
ISUP grade group 3, n (%) 8(14.5)
Clinical tumor stage, n (%)

Tlc 14 (25.5)
T2aorb 27 (49.1)
T2c 11 (20.0)

Days from biopsy to radical prostatectomy, median (range)  79.50 (42—179)

ISUP, International Society of Urological Pathology; mpMRI, multiparametric mag-
netic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System;
PSA, prostate-specific antigen; TTMB, transperineal template-guided mapping
biopsy.

52), 85.1% specificity (57 of 67), and 82.5% accuracy (99 of 120) in
determining the eligibility for hemiablation compared with the
whole-mount histology of RP specimens. We investigated the as-
sociation between clinical variables and FT ineligibility (Table 4). On
multivariate logistic regression analysis, we found no statistically
significant predictive factor for FT ineligibility.

Fig. 2 shows the proportion of patients suitable for hemi-
ablation. Among the 41 candidates for hemiablation, 19 (43.9%) had
unilateral cancer based on the final histopathology of RP

16 excluded
12 ISUP grade group >4
4 PSA >20 ng/ml

52 excluded
48 bilateral cancer
4 PI-RADS =4 on the contralateral lobe
of the index tumor

Patients with ISUP grade group <2 &
PSA <15 ng/ml
(n=41; 34.2%)

Patients with ISUP grade group 3 or

PSA 15-20 ng/ml
(n=11; 9.1%)

Fig. 1. Flow chart to identify the number of potential candidates for focal therapy. All 120 patients undergoing mpMRI, TTMB, and RP were screened for hemiablation eligibility, of
whom 52 had unilateral prostate cancer in the combination of mpMRI and TTMB. Forty-one were considered potential candidates for hemiablation according to the criteria of ISUP
grade group <2 and PSA <15 ng/mL and 11 met the screening criteria according to extended criteria of ISUP grade group 3 or PSA 15—20 ng/mL. ISUP, International Society of
Urological Pathology; mpMRI, multiparametric magnetic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System; PSA, prostate-specific antigen; RP, radical

prostatectomy; TTMB, transperineal template-guided mapping biopsy.
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Table 2
Tumor characteristics from 52 radical prostatectomy specimens.
Variable Value
Tumors per patient, mean (median) 1.69 (2.00)
Overall tumor volume, ml, mean (median) 1.10 (0.57)
ISUP grade group
1, n (%) 19 (36.5)
2,1 (%) 27 (51.9)
3,1 (%) 6(11.5)
Total number of lobes
Lobes with no prostate cancer, n (%) 23(22.1)

Lobes with insignificant prostate cancer, n (%) 40 (38.5)

Lobes with significant prostate cancer, n (%) 41 (39.4)
Pathologic stage, n (%)
T2aorb 26 (50.0)
T2c 26 (50.0)
T3a 0
Tumor focality, n (%)
Unifocal 25 (48.1)
Multifocal 27 (51.9)
Tumor laterality, n (%)
Unilateral unifocal 20 (38.5)
Unilateral multifocal 6(11.5)
Bilateral unifocal 5(9.6)
Bilateral multifocal 21 (40.4)

ISUP, International Society of Urological Pathology.

Table 3
Sensitivity and specificity of mpMRI and TTMB prediction of hemiablation eligibility
versus radical prostatectomy specimen findings (n = 120).

mpMRI and TTMB* No. of radical prostatectomy specimens Total no.
Eligible Ineligible

Eligible 42 10 52

Ineligible 11 57 68

Total 53 67 120

mpMRI, multiparametric magnetic resonance imaging; TTMB, transperineal
template-guided mapping biopsy.
2 Sensitivity 80.7% (42/52), specificity 85.1% (57/67), and accuracy 82.5% (99/120).

Table 4
Multivariate logic regression analyses to predict the ineligibility for focal therapy.
Variables OR (95% CI) P
Age 1.100 (0.943—-1.284) 0.226
PSA 1.004 (0.763—-1.321) 0.979
Prostate volume 1.017 (0.942—-1.098) 0.660
mpMRI findings of the negative biopsy lobe
Negative 0.805
PI-RADS score 2 0.493 1.000
PI-RADS score 3 1.240 1.000
Total number of biopsy cores 0.858 (0.662—1.111) 0.245
Number of positive cores 1.759 (0.901—-3.435) 0.098
TTMB ISUP grade group, n
1 0.228
2 4.524 (0.463—44.227) 0.194
3 0.348 (0.015-8.138) 0.512
Clinical tumor stage
Tlc 0.902
T2aorb 1.543 (0.237-10.052) 0.650
T2c 0.000 0.999

Cl, confidence interval; ISUP, International Society of Urological Pathology;
mpMRI, multiparametric magnetic resonance imaging; OR, odds ratio; PI-RADS,
Prostate Imaging Reporting and Data System; PSA, prostate-specific antigen;
TTMB, transperineal template-guided mapping biopsy.

specimens. Among the 22 patients with bilateral cancers, 14 (36.6%)
had a secondary tumor with ISUP grade group 1 and tumor volume
<1.3 mlL in the contralateral lobe of the index tumor. Therefore,
80.5% (n = 33) of the 41 candidates for hemiablation could be
considered suitable for hemiablation. Eleven patients were eligible
for hemiablation when FT eligibility criteria included those with
maximum ISUP grade group 3 or PSA <20 ng/mL. Of these 11 pa-
tients, 9 (81.8%) patients could be considered suitable for hemi-
ablation. In the extended criteria, one had a significant cancer
crossing the midline (tumor volume of 1.132 mL) in the ISUP grade
group 3 and the other had a small significant lesion (ISUP grade
group 2 and tumor volume of 0.0374 mL) in the ISUP grade group
<2 and PSA 15—-20 ng/mL (Fig. 3).

Table 5 presents the results on the agreement between prostate
biopsy and RP specimens according to the positive and negative
biopsy lobes. Positive biopsy lobe showed a slightly higher ISUP
grade group concordance (59.6%) than negative biopsy lobe (53.8%).
However, two cases upgraded to ISUP grade group 3 in the positive
lobe. No case was upstaged to non-organ-confined disease in both
lobes. The false-negative rate of any cancer was 46.2% (24 of 52) on
the negative biopsy lobe. Of these, 10 had clinically significant
prostate cancers. Six had bilateral significant cancer and four had
small volumes of ISUP grade group >2.

4. Discussion

The key to a successful FT is to accurately identify suitable pa-
tients. This selection requires appropriate investigative tools that
can exclude clinically significant prostate cancer outside the area to
be ablated while precisely localizing individual tumors that must be
selectively destroyed. Several studies have reported that TRUS-
guided prostate biopsy alone is insufficient in detecting unilateral
prostate cancer.'” 23 One of these studies showed that the rate of
contralateral lobes with significant cancer on RP was 50% in pa-
tients with low-risk prostate cancer with unilateral tumors diag-
nosed using TRUS biopsy.?? The combination of mpMRI and TRUS-
guided biopsy was also inadequate for appropriate patient selection
in the era of MRI. In our prior study, of 185 patients with unilateral
prostate cancer, PSA <15 ng/mL, Gleason score <3 + 4 diagnosed
using TRUS-guided biopsy and mpMRI, approximately 40% were
found to harbor bilateral significant prostate cancer on RP spec-
imen analyses.!” Therefore, an improved diagnostic pathway is
required to reliably determine FT eligibility.

TTMB uses a brachytherapy grid placed in the perineum to guide
the biopsy while the patient is in the lithotomy position. When
considering FT, one advantage of TTMB is that it allows systematic
sampling of the entire prostate, providing an accurate three-
dimensional representation of the lesion, and has been shown to
be superior in detecting anterior lesions.’*>> Additionally, TTMB
has a higher cancer detection rate than TRUS-guided biopsies and
can detect cancers not found in MRI-targeted biopsies.?®2®

In this study, we estimated the proportion of men who would be
eligible for hemiablation using the combination of mpMRI and
TTMB. We implemented eligibility criteria based on consensus
statements?® and compared the findings of the combination of
mpMRI and TTMB with histology findings on RP specimens. Of the
41 patients deemed eligible for hemiablation, 80.5% (n = 33) were
suitable for hemiablation.

Singh et al evaluated the eligibility for FT in 239 men with
proven prostate cancer after TTMB.*° MRI was used only for
locoregional radiologic staging. The eligibility for FT required the
index tumor to be unifocal, unilateral, or bilateral with contralateral
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41 patients are eligible for

hemiablation (ISUP <2 and PSA<15)

19 (43.9%) patients with
unilateral cancer on RP

22 (56.1%) patients with
bilateral cancer on RP

8 (19.5%) patients with

Significant tumor crossed midline
(ISUP 2 + tumor vol. 21.3ml, n=5)
(ISUP 2 + tumor vol. 0.24ml, n=1)

Contralateral satellite significant tumor
(ISUP 2 + tumor vol. 0.04ml, n=1)
(ISUP 3 + tumor vol. 0.15ml, n=1)

14 (36.6%) patients with

Contralateral insignificant tumor
(ISUP 1 + tumor vol. <0.1ml, n=12)
(ISUP 1 + tumor vol. <1.3ml, n=2)

Fig. 2. Flow diagram of patients considered suitable for focal therapy based on mpMRI and TTMB (according to the criteria of ISUP grade group <2 and PSA <15 ng/mL). ISUP,
International Society of Urological Pathology; PSA, prostate-specific antigen; RP, radical prostatectomy; mpMRI, multiparametric magnetic resonance imaging; TTMB, transperineal

template-guided mapping biopsy.

ISUP grade group 1 and size of < 4 mm. Depending on the location
of cancer, 22% were identified to be suitable for hemiablation. The
rate of eligibility for FT based on the combination of mpMRI and
TTMB in this study was higher than that in the study by Singh
et al (42.5% vs. 22%).

To the best of our knowledge, one study evaluated the accuracy
of the combination of mpMRI and TTMB of the prostate in identi-
fying candidates for hemiablation.’ Of the 50 candidates for FT
based on consensus statements (PSA < 15 ng/mL, T-stage < T2a,
Gleason score on biopsy < 3 + 4, no evidence of ECE or SVI on
mpMRI), 21 (42%) had significant unilateral disease on mpMRI and
TTMB. Of the 21 candidates, 19 (90%) had unilateral significant
disease on the final histology on RP specimens. Regarding the se-
lection of hemiablation candidates, although the combination of
mpMRI and TTMB showed a high negative predictive value in
detecting lobes with clinically significant prostate cancer, the small
sample size is a limitation. TTMB enables a more accurate selection
of patients for FT. However, TTMB is more invasive and requires
considerable medical resources, and has a higher risk of acute
urinary retention.>?

Nassiri et al'# assessed the correlation of MRI/ultrasound fusion
biopsy findings with those of whole-mount histology after RP. FT
eligibility was limited to a maximum ISUP grade group 3 within the
region of interest with or without other foci (ISUP grade group 1
and size of < 4 mm). Of the 454 patients with a combined targeted
and template biopsy-proven prostate cancer, 64 underwent RP. Of
them, 25 would have qualified for FT based on fusion biopsy find-
ings, of whom approximately half (n = 12) were suitable for FT on
the final pathology findings. The authors concluded that improved
criteria are required to identify FT eligibility with accuracy. In this
study, according to Tran et al, 80.4% (41 of 51) were classified as
suitable for FT based on the final RP findings, which was higher
than that reported by Nassiri et al (48%).

When considering FT, the most important risk is undertreat-
ment for non-ablated lesion. Therefore, the negative predictive
value (NPV) is the most clinically relevant measure of accuracy.
Matsouka et al*? evaluated the accuracy of a combination of MRI
and TRUS/transperineal biopsy with 14 cores in identifying uni-
lateral prostate cancer. The NPV of the combination method was
95.7% for lobes with significant disease. Although it showed a high
NPV, the definition of insignificant disease included up to ISUP
grade group 2. Several lobes with significant disease may have been
underestimated because the presence of Gleason pattern 4 was not
considered. Tran et al’' showed that the combination of mpMRI
and TTMB provides a high NPV of 91% in detecting lobes with sig-
nificant cancer. Another study evaluated the potential for hemi-
ablation in patients with proven unilateral intermediate-risk
prostate cancer after MRI fusion prostate biopsy.>* According to the
inclusion criteria, the rate of undetected contralateral significant
tumors ranged from 41% to 48% on whole-mount pathology spec-
imens as the reference standard. MRI-targeted combined with a
systematic biopsy using an MRI/ultrasound fusion system is rec-
ommended as a diagnostic tool for evaluating patients for FT.
However, to exclude the possibility of significant disease in the
contralateral lobe of the treated region, the combination of mpMRI
and TTMB appears to have higher accuracy.

This study had several limitations. First, there is a selection bias
because this study was retrospectively conducted at a single center.
Additionally, because we only analyzed patients who underwent RP
as our reference test, they were probably a higher-risk cohort. Many
patients who had low-risk prostate cancer underwent alternative
treatment options, such as AS, FT, or low-dose-rate brachytherapy.
For this reason, a significant portion of the patients considered to be
suitable for FT may have been excluded from this study. Second, the
sample size of 51 patients who underwent RP was relatively small.
The diagnostic pathway in this study is difficult to become the



Y.H. Choi et al. | Determination of FT candidates 105

11 patients are eligible for
hemiablation (ISUP 3 or PSA15-20)

7 (63.6%) patients with
unilateral cancer on RP

4 (36.4%) patients with
bilateral cancer on RP

2 (18.2%) patients with 2 (18.2%) patients with

Contralateral insignificant tumor
(ISUP 1 + tumor vol. <0.1ml)

Significant tumor crossed midline, n=1
(ISUP 2 + tumor vol. <1.3ml)

Contralateral satellite significant tumor, n=1
(ISUP 2 + tumor vol. <0.1ml)

Fig. 3. Flow diagram of patients considered suitable for focal therapy based on mpMRI and TTMB (according to the extended criteria of ISUP grade group 3 or PSA 15—20 ng/mL).
ISUP, International Society of Urological Pathology; PSA, prostate-specific antigen; RP, radical prostatectomy; mpMRI, multiparametric magnetic resonance imaging; TTMB,
transperineal template-guided mapping biopsy.

Table 5
Pathological concordance and disagreement between prostate biopsies and RP specimens according to positive versus negative biopsy lobes.

Positive biopsy lobe, n (%) Negative biopsy lobe, n (%)

ISUP grade group <3
Organ-confined disease

No cancer or a core with ISUP grade group 1
PI-RADS <3 on mpMRI

Concordance 31(59.6) 28 (53.8)
Disagreement
Upgrading 13 (25.0) 24 (46.2)
ISUP1 — 2 11
ISUP2 — 3 2
Downgrading 8(154) 0
Upstaging (non-organ-confined) 0 0
ISUP grade group
1 21 (40.4) 19 (36.5)
2 26 (50.0) 9(17.3)
3 5(9.6) 1(1.9)
Tumor volume >0.7 mL 21 (40.4) 7 (13.5)
Significant prostate cancer 31 (59.6) 10(19.2)
ISUP 1 and tumor volume >1.3 mL 1 0
ISUP >2 and tumor volume >0.7 mL 19 6
ISUP >2 and tumor volume <0.7 mL 11 4

ISUP, International Society of Urological Pathology; mpMRI, multiparametric magnetic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System;
PSA, prostate-specific antigen; RP, radical prostatectomy; TTMB, transperineal template-guided mapping biopsy.

standard diagnostic pathway in the real-world based on the results
of this study alone. Nevertheless, the significant concordance be-
tween the combination of mpMRI and TTMB and whole-mount
histology indicated that the combination of mpMRI and TTMB
can help determine FT eligibility. Third, because this study was

ISUP grade group was not assessed. However, the reviewer had
been in practice for >20 years.

5. Conclusion

designed to focus on side-specific analyses to identify candidates
for hemiablation, analyses based on whole-mount processing were
not performed, which could be a future research objective. A
multicenter validation study with a large cohort and more high-
quality evidence would also be relevant to confirm the findings of
this study. Lastly, all pathologic slides were reviewed by a single
genitourinary pathologist, and inter-observer variability for the

When considering FT, precise investigative tools that accurately
localize the index tumor to be ablated while excluding distinct
contralateral significant cancer are required for appropriate patient
selection. The combination of mpMRI and TTMB substantially im-
proves the prediction of potential candidates for FT based on
consensus recommendations. The results of this study should be
confirmed in a larger cohort study. Additionally, clinicians must
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consider the risk of residual significant disease in the untreated
contralateral lobe even after using the combination of mpMRI and
TTMB.

Ethical approval

All procedures performed in studies involving human partici-

pants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or comparable
ethical standards.

Authors' contributions

YH Choi: data analysis, manuscript writing and editing, CU Lee:

data collection and analysis, Wan Song: data analysis, HH Sung:
data analysis, BC Jeong: data collection and management, SI Seo:
data collection and management, SS Jeon: data collection and
management, HM Lee: data analysis, HG Jeon, and SJ Lee: project
development, data analysis, and supervision.

Conflicts of interest

The authors declare that there are no conflicts of interest.

Acknowledgments

Not applicable.

Reference

10.

11.

12.

. Mottet N, Bellmunt J, Bolla M, Briers E, Cumberbatch MG, De Santis M, et al.

EAU-ESTRO-SIOG guidelines on prostate cancer. Part 1: screening, diagnosis,
and local treatment with curative intent. Eur Urol 2017;71(4):618—-29.

. Mottet N, van den Bergh RCN, Briers E, Van den Broeck T, Cumberbatch MG, De

Santis M, et al. EAU-EANM-ESTRO-ESUR-SIOG guidelines on prostate cancer-
2020 update. Part 1: screening, diagnosis, and local treatment with curative
intent. Eur Urol 2021;79(2):243—62.

. Wilt TJ, MacDonald R, Rutks I, Shamliyan TA, Taylor BC, Kane RL. Systematic

review: comparative effectiveness and harms of treatments for clinically
localized prostate cancer. Ann Intern Med 2008;148(6):435—48.

. Boorjian SA, Eastham JA, Graefen M, Guillonneau B, Karnes RJ, Moul JW, et al.

A critical analysis of the long-term impact of radical prostatectomy on cancer
control and function outcomes. Eur Urol 2012;61(4):664—75.

. Lardas M, Liew M, van den Bergh RC, De Santis M, Bellmunt ], Van den Broeck T,

et al. Quality of life outcomes after primary treatment for clinically localised
prostate cancer: a systematic review. Eur Urol 2017;72(6):869—85.

. de la Rosette ], Ahmed H, Barentsz J, Johansen TB, Brausi M, Emberton M, et al.

Focal therapy in prostate cancer-report from a consensus panel. ] Endourol
2010;24(5):775—-80.

. Langley S, Ahmed HU, Al-Qaisieh B, Bostwick D, Dickinson L, Veiga FG, et al.

Report of a consensus meeting on focal low dose rate brachytherapy for
prostate cancer. BJU Int 2012;109(suppl 1):7—16.

. van den Bos W, Muller BG, Ahmed H, Bangma CH, Barret E, Crouzet S, et al.

Focal therapy in prostate cancer: international multidisciplinary consensus on
trial design. Eur Urol 2014;65(6):1078—83.

. Tay K], Scheltema M]J, Ahmed HU, Barret E, Coleman JA, Dominguez-Escrig ],

et al. Patient selection for prostate focal therapy in the era of active surveil-
lance: an International Delphi Consensus Project. Prostate Cancer Prostatic Dis
2017;20(3):294—-9.

Rouviere O, Gelet A, Crouzet S, Chapelon JY. Prostate focused ultrasound focal
therapy — imaging for the future. Nat Rev Clin Oncol 2012;9(12):721-7.
Kasivisvanathan V, Dufour R, Moore CM, Ahmed HU, Abd-Alazeez M,
Charman SC, et al. Transperineal magnetic resonance image targeted prostate
biopsy versus transperineal template prostate biopsy in the detection of clin-
ically significant prostate cancer. ] Urol 2013;189(3):860—6.

Choi YH, Yu JW, Kang MY, Sung HH, Jeong BC, Seo SI, et al. Combination of
multiparametric magnetic resonance imaging and transrectal ultrasound-
guided prostate biopsies is not enough for identifying patients eligible for
hemiablative focal therapy for prostate cancer. World ] Urol 2019;37(10):
2129-35.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24,

26.

27.

28.

29.

30.

31.

32.

33.

34.

Jarow JP, Ahmed HU, Choyke PL, Taneja SS, Scardino PT. Partial gland ablation
for prostate cancer: report of a food and drug administration, American Uro-
logical Association, and Society of Urologic Oncology Public Workshop. Urology
2016;88:8—13.

Nassiri N, Chang E, Lieu P, Priester AM, Margolis DJA, Huang ], et al. Focal
therapy eligibility determined by magnetic resonance imaging/ultrasound
fusion biopsy. J Urol 2018;199(2):453—8.

Wolters T, Roobol MJ, van Leeuwen PJ, van den Bergh RC, Hoedemaeker RF, van
Leenders GJ, et al. A critical analysis of the tumor volume threshold for clini-
cally insignificant prostate cancer using a data set of a randomized screening
trial. ] Urol 2011;185(1):121-5.

Park SY, Jung DC, Oh YT, Cho NH, Choi YD, Rha KH, et al. Prostate cancer: PI-
RADS version 2 helps preoperatively predict clinically significant cancers.
Radiology 2016;280(1):108—16.

Lee CU, Chung JH, Song W, Kang M, Sung HH, Jeong BC, et al. Utility of multiple
core biopsies during transperineal template-guided mapping biopsy for pa-
tients with large prostates and PI-RADS 1-2 on multiparametric magnetic
resonance imaging. Prostate Int 2022;10(1):56—61.

Ganzer R, Hadaschik B, Pahernik S, Koch D, Baumunk D, Kuru T, et al. Pro-
spective multicenter phase ii study on focal therapy (hemiablation) of the
prostate with high intensity focused ultrasound. ] Urol 2018;199(4):983—9.

. Tareen B, Godoy G, Sankin A, Temkin S, Lepor H, Taneja SS. Can contemporary

transrectal prostate biopsy accurately select candidates for hemi-ablative focal
therapy of prostate cancer? BJU Int 2009;104(2):195—-9.

Tsivian M, Kimura M, Sun L, Mouraviev V, Mayes JM, Polascik TJ. Predicting
unilateral prostate cancer on routine diagnostic biopsy: sextant vs extended.
BJU Int 2010;105(8):1089—-92.

Gallina A, Maccagnano C, Suardi N, Capitanio U, Abdollah F, Raber M, et al.
Unilateral positive biopsies in low risk prostate cancer patients diagnosed with
extended transrectal ultrasound-guided biopsy schemes do not predict uni-
lateral prostate cancer at radical prostatectomy. BJU Int 2012;110(2 Pt 2):
E64-8.

Jung JW, Lee BK, Choi WS, Park YH, Lee S, Jeong SJ, et al. Combination of clinical
characteristics and transrectal ultrasound-guided biopsy to predict lobes
without significant cancer: application in patient selection for hemiablative
focal therapy. Prostate Int 2014;2(1):37—42.

Fumadé L, Cecchini L, Juanpere N, Ubré A, Lorente JA, Alcaraz A. Twelve Core
Template Prostate Biopsy is an Unreliable Tool to Select Patients Eligible for
Focal Therapy. Urol Int 2015;95(2):197—202.

Crawford ED, Wilson SS, Torkko KC, Hirano D, Stewart JS, Brammell C, et al.
Clinical staging of prostate cancer: a computer-simulated study of trans-
perineal prostate biopsy. BJU Int 2005;96(7):999—1004.

. Hossack T, Patel MI, Huo A, Brenner P, Yuen C, Spernat D, et al. Location and

pathological characteristics of cancers in radical prostatectomy specimens
identified by transperineal biopsy compared to transrectal biopsy. ] Urol
2012;188(3):781-5.

Scott S, Samaratunga H, Chabert C, Breckenridge M, Gianduzzo T. Is trans-
perineal prostate biopsy more accurate than transrectal biopsy in determining
final Gleason score and clinical risk category? A comparative analysis. BJU Int
2015;116(Suppl 3):26—30.

Mortezavi A, Marzendorfer O, Donati OF, Rizzi G, Rupp NJ, Wettstein MS, et al.
Diagnostic accuracy of multiparametric magnetic resonance imaging and
fusion guided targeted biopsy evaluated by transperineal template saturation
prostate biopsy for the detection and characterization of prostate cancer. ] Urol
2018;200(2):309—18.

Lee CU, Sung SH, Jang CT, Kang M, Sung HH, Jeong BC, et al. Cancer location in
upgrading and detection after transperineal template-guided mapping biopsy
for patients in active surveillance and negative transrectal ultrasonography-
guided prostate biopsy. Urol Int 2019;103(3):262—9.

von Hardenberg ], Borkowetz A, Siegel F, Kornienko K, Westhoff N, Jordan TB,
et al. Potential candidates for focal therapy in prostate cancer in the era of
magnetic resonance imaging-targeted biopsy: a large multicenter cohort study.
Eur Urol Focus 2021;7(5):1002—10.

Singh PB, Anele C, Dalton E, Barbouti O, Stevens D, Gurung P, et al. Prostate
cancer tumour features on template prostate-mapping biopsies: implications
for focal therapy. Eur Urol 2014;66(1):12—9.

Tran M, Thompson ], Bohm M, Pulbrook M, Moses D, Shnier R, et al. Combi-
nation of multiparametric MRI and transperineal template-guided mapping
biopsy of the prostate to identify candidates for hemi-ablative focal therapy.
BJU Int 2016;117(1):48—54.

Berry B, Parry MG, Sujenthiran A, Nossiter ], Cowling TE, Aggarwal A, et al.
Comparison of complications after transrectal and transperineal prostate bi-
opsy: a national population-based study. BJU Int 2020;126(1):97—103.
Matsuoka Y, Numao N, Saito K, Tanaka H, Kumagai ], Yoshida S, et al. Combi-
nation of diffusion-weighted magnetic resonance imaging and extended
prostate biopsy predicts lobes without significant cancer: application in patient
selection for hemiablative focal therapy. Eur Urol 2014;65(1):186—92.
Johnson DC, Yang JJ, Kwan L, Barsa DE, Mirak SA, Pooli A, et al. Do contem-
porary imaging and biopsy techniques reliably identify unilateral prostate
cancer? Implications for hemiablation patient selection. Cancer 2019;125(17):
2955—64.


http://refhub.elsevier.com/S2287-8882(22)00079-4/sref1
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref1
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref1
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref1
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref2
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref2
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref2
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref2
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref2
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref3
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref3
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref3
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref3
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref4
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref4
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref4
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref4
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref5
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref5
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref5
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref5
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref6
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref6
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref6
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref6
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref7
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref7
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref7
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref7
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref8
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref8
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref8
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref8
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref9
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref9
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref9
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref9
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref9
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref10
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref10
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref10
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref10
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref10
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref11
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref11
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref11
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref11
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref11
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref12
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref12
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref12
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref12
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref12
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref12
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref13
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref13
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref13
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref13
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref13
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref14
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref14
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref14
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref14
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref15
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref15
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref15
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref15
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref15
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref16
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref16
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref16
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref16
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref17
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref17
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref17
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref17
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref17
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref18
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref18
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref18
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref18
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref19
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref19
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref19
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref19
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref20
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref20
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref20
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref20
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref21
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref21
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref21
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref21
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref21
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref21
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref22
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref22
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref22
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref22
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref22
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref23
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref23
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref23
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref23
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref23
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref23
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref24
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref24
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref24
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref24
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref25
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref25
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref25
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref25
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref25
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref26
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref26
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref26
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref26
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref26
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref27
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref27
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref27
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref27
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref27
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref27
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref27
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref28
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref28
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref28
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref28
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref28
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref29
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref29
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref29
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref29
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref29
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref30
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref30
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref30
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref30
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref31
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref31
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref31
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref31
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref31
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref31
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref32
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref32
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref32
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref32
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref33
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref33
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref33
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref33
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref33
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref34
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref34
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref34
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref34
http://refhub.elsevier.com/S2287-8882(22)00079-4/sref34

	Combination of multiparametric magnetic resonance imaging and transperineal template-guided mapping prostate biopsy to dete ...
	1. Introduction
	2. Materials and methods
	2.1. Study population
	2.2. Data collection
	2.3. Imaging and biopsy protocol
	2.4. Eligibility criteria for FT (hemiablation)
	2.5. Statistical analysis

	3. Results
	4. Discussion
	5. Conclusion
	Ethical approval
	Authors' contributions
	Conflicts of interest
	Acknowledgments
	Reference


