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‘ ABSTRACT ’ Purpose: The aim of this retrospective study is to compare the results of MRI-TRUS fusion targeted and systematic

prostate biopsy (TSPB) versus conventional systematic prostate biopsy (SPB), in biopsy naive patients with available
MRI results at time of biopsy. Materials And Methods: Between January 1, 2018, and May 31, 2022, patients with clinical suspicion of
prostate cancer based on abnormal PSA level and/or abnormal Digital Rectal Exam (DRE) who were scheduled for prostate biopsy, were
included. All patients had undergone multiparametric (mp) MRI before biopsy, and the results of this scan were known to the urologist
performing the biopsy. Patients were classified according to whether they had undergone MRI-TRUS fusion targeted + systematic biopsies
(TSPB, group 1) or standard TRUS systematic biopsies (SPB, group 2). We compared cancer detection rate (CDR), clinically significant cancer
(ISUP>2) detection rate, rate of upgrading or downgrading in radical prostatectomy treatment group and prostate biopsy complications.
Results: There was no statistically significant difference in global CDR between group 1 (TSPB) and group 2 (SPB), CDR 59.7% (43/72) and
54.8% (102/186), (p< 0.48), respectively. Prostate cancer prevalence was 56.2% (145/258). There was 3 times higher risk of PCa detection in
patients with MRI-visible lesions comparable to those with no MRI-visible lesions, CDR 66% (110/166 patients), and 38% (35/92 patients), OR
3.2 CI[1.9-5.4], (p<0.001), respectively. Rates of upgrading and downgrading on whole-mount histopathological analysis were 23.5% and
17.6% respectively. There was no increased risk of complications rates post prostate biopsy in both groups. Conclusion: In this single centre
retrospective study we found no differences in CDR across combined MRI-TRUS fusion + systematic prostate biopsies versus systematic
prostate biopsies in men having undergone mpMRI. Knowledge of the anatomical location of the index lesion may benefit CDR in patients
undergoing standard systematic biopsies. Patient summary: Our study investigated the results of prostate biopsy strategy in patients suspected
ofhaving prostate cancer based on their abnormal PSA level and/or DRE. The results showed that there was no significant difference between the
prostate biopsies done systematically or those done using MRI-TRUS fusion (targeted and systematic) even when there is MRI-visible lesion.

KEYWORDS : Prostate, multiparametric MRI, Systematic prostate biopsy, MRI-TRUS fusion Targeted prostate biopsy, PI- )
RADS, Prostate cancer detection rate.

INTRODUCTION

Prostate cancer is still the second most common cancer in men [1,2].
The disease manifestations ranges from indolent to highly lethal.
Inaccurate diagnosis is a longstanding obstacle in prostate cancer care.
Until recently, the biopsy method most used was transrectal ultrasound
guided 12-cores systematic prostate biopsy, without knowledge of the
tumour location within the gland [3].

It has been shown that this technique leads to frequent missed
diagnoses, grade misclassification, overtreatment, undertreatment or
complications in a considerable rate [4-8].

Over the last decade, multiple high-quality studies have showed that
multiparametric prostate magnetic resonance imaging (mpMRI)

followed by MRI-targeted biopsy resulted in better detection of
clinically significant cancer and less detection of clinically
insignificant cancer compared to systematic biopsy [9-13]. Most of
studies are performed in high volume academic institutions with
experienced Radiologists and Urologists.

The introduction of MRI-targeted prostate biopsy combined with the
conventional 12- cores TRUS systematic biopsy in the EAU guidelines
in patients with visible MRI lesion (i.e., PI-RADS > 3), has led
urologists to adopt this method in their daily practice in prostate cancer
diagnosis. One of the methods used in targeting the MRI-visible lesion
is the MRI-TRUS fusion technique. This novel biopsy technique needs
special training in reading MRI, labelling of the lesions and fusion of
the images. It is time consuming and adds to the cost of prostate cancer
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care.

Our department introduced this method in June 2020, we conducted
this retrospective study to evaluate the prostate biopsy results before
and after implementation of the image guided MRI-TRUS fusion
targeted technique to study whether this would improve prostate
cancer diagnosis, classification and therefore treatment, while also
examining the accuracy of MRI results and the complications rates
associated with each modality in our institution.

PATIENTSAND METHODS

We retrospectively reviewed patients suspected of having prostate
cancer based on abnormal PSA level (>2.5ng/ml) and/or abnormal
DRE, patients with suspected TRUS or prostate mpMRI findings, aged
between 40 and 90 years, who have had prostate biopsy in our
institution between January 1, 2018, and May 31, 2022. We excluded
patients with PSA level more than 100 ng/ml, patients who were in
active surveillance protocols, patients who had targeted prostate
biopsy only, patients with no mpMRI done prior to biopsy and those
with repeated biopsy. Targeted and systematic prostate biopsy (TSPB)
were done by two Urologists trained in targeted biopsy. Systematic
prostate biopsies (SPB) were done by all Urologists in the department,
who were not blinded to the MRI results. Pathologic examination and
biopsy features were determined by two pathologists using consensual
definitions.

The risk groups were obtained according to the 2022 EAU guidelines
(Low risk, Intermediate risk, High risk, locally advanced and
metastatic prostate cancer patients), and the 2022 National
Comprehensive Cancer Network (NCCN) guidelines (Very low risk,
Low risk, Favourable intermediate risk, Unfavourable intermediate
risk, High risk and Very high-risk prostate cancer).

Ethical committee of our institution approved the Study. This study
was conducted in accordance with the declaration of Helsinki. No
external funding was received.

Prostate Biopsy Protocol: All patients received prophylactic per os
(PO) antibiotic started 24 hours before the date of biopsy for 3 days.
Patients were positioned on left lateral decubitus, Rectal preparation
with Povidone-lodine solution cleansing enema was performed, local
anaesthesia with periprostatic injection of 10 ml of Xylocaine 2% was
done. For TSPB patients, mean four cores [min.2-max.10] were taken
from each visible lesion using the BK® Fusion MRI/Ultrasound
biopsy workflow which uses rigid registration. Thereafter 16 cores
(mean) [min.8-max.21] random systematic biopsies were performed
according to the department's protocol, with the use of standard
segmentation to acquire medial and lateral cores from each sextant
prostate region [14], (2 cores per segment (base, middle, apex) of the
right and left peripheral zone and transitional zone of the prostate). For
SPB patients, sixteen cores (mean) [min.6- max.26] were taken
randomly if there was no identified lesion on MRI, and randomly and
cognitively targeted ones if mpMRI shows visible lesions.

MRI Protocol: Multiparametric MRI, 1.5T with surface antenna, of
the prostate was performed, T2-weighted (Axial, coronal and sagittal),
contrast-enhanced, diffusion-weighted (b400, b1000, b2000) and T1
axial series were obtained. MRI lesions were given a Prostate Imaging
Reporting and Data System (PI-RADS v2 and v2.1) score of 1 to 5
(with higher scores indicating more clinically suspicious lesions) to
stratify the risk of prostate cancer. Three Radiologists interpreted the
images in our institution, and they reviewed the mpMRI done outside
our institution. Lesions that had been identified were labelled by
urologists performing the targeted biopsy in agreement with the same
reference radiologists.

Prostatectomy Cohort: Among patients in whom prostate cancer was
diagnosed, various treatment options were offered. These options
included active surveillance, radical prostatectomy, external-beam
radiation with or without androgen deprivation therapy. For the
patients who underwent radical prostatectomy, we correlated the ISUP
(International Society of Urological Pathology 2014) grade group as
determined on whole-mount histopathological analysis with the
biopsy findings.

Statistical Analysis:

The analysed parameters were: age, PSA, PSAD, DRE, prostate
volume measured by MRI, the detected lesions on mpMRI of the
prostate, the size of primary or index lesion, and their PI-RADS

classification, the highest Gleason score according to International
Society of Urological Pathology 2014 (ISUP 2014), number of cores at
prostate biopsy, percentage of cores invaded by cancer calculated by
dividing number of positive cores by total number of prostate biopsy
cores and the 2017 TNM classification.

For quantitative variables, a Mann—Whitney test was used, and for
qualitative variables, a chi-square test was used. Statistical analyses
were performed using 95% confidence intervals (CI) and the statistical
significance level was established at 5%. SPSS IBM® was used as
statistical software program (version 28).

RESULTS:

Between January 1%, 2018, and May 31, 2022, 471 patients underwent
prostate biopsy in our institution. 258 patients were eligible for
analysis, 72 (28%) patients had undergone MRI-TRUS fusion targeted
+ systematic prostate biopsy (TSPB) and 186 (72%) patients had
TRUS systematic prostate biopsy (SPB) in whom 92(49.5%) patients
had no MRI-visible lesions, and 94 (50.5%) had one or more MRI-
visible lesions (PI-RADS>3), Fig.1. The global prostate cancer
prevalence in our population was 56.2% (145/258). Table 1
summarizes baseline patients characteristics. There were no
statistically significant differences in PSA level (10.5+11.3 vs
11.3+10.2), DRE findings (30.8% vs 22.5%), PSA Density, and PSAD
if patients were classified in various categories (PSAD < 0.15, PSAD
>0.15 and PSAD < 0.1, PSAD > 0.1) between SPB and TSPB,
respectively. There were statistically significant differences in age
(63.7+8.6 vs 66.4+9.3) (p<0.04) between SPB and TSPB respectively,
and prostate volume. Larger mean prostate volumes were found in
TSPB group compared to SPB group, 59.8 cc and 48.3 cc (p<0.011)
respectively.

Larger primary index lesions (L1) (16.2+8.2 VS 12.6+5, p<0.005)
were visible on mpMRI in SPB compared to TSPB patients. In
contrast, there was no statistically significant difference in PI-RADS
classification of lesions between the two groups. Table 2
supplementary materials shows the mean number of total biopsy cores
(16 cores in SPB and 20.6 cores in TSPB), targeted biopsy cores,
positive cores and mean length and percentage of cancer in positive
cores in both groups.

471 patients
underwent
prostate biopsy
between 2018-
2022

258 patients
included for
Excluded patients e
- 15 patients with PSA >100 I
ngml [
- 10 patients with targeted
Bloyy b 72 {28%) patients 185 (72%)
= had undergone patients had
- 70 patients with PCa inactive TiPE undergone S¢8
surveillance protocol
- 79 patients with no mpMR |
done prior to biopsy | 1
- 42 patients with previous 94 (50.5%) 92 (49.5%)
negative biopsy patients with patients without
MRI-visible MRi-visible
esions lesions

Fig.1 Flow chart of enrolment of study subjects.

Table 1: Patient demographic and clinical characteristics at
baseline. Larger primary lesions (L.1) on MRI are visible in group
2 patients (SPB) compared to group 1 (TSPB), (p<0.005)
respectively. DRE: digital rectal exam, PSA: prostate specific
antigen, PSAD: PSA density, Sd (Standard deviation). *P value
statistically significant.

Systematic Targeted & |All P
prostate biopsy|systematic patients value,
SPB prostate OR
biopsy TSPB 5% CI
Number of 186 (72%) 72 (28%) 258 -
patients, (%)
Mean age, y + [63.7+8.6 66.4+93 64.4+£89 |0.04*
(Sd)
Mean PSAle- [10.5+11.3 11.3+10.2 |10.7+11 |0.33
vel, ng/ml + Sd
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Maximum PSA |87 63 - -
level

Mean prostate
volume, cc +Sd
Maximum 120 160 -
prostate
volume, cc
Mean PSA
density,

+Sd ng/ml/cc
PSAD, N of
patients (%)
<0.1 ng/ml/cc |32 (17.4%)
>0.1 ng/ml/cc [152 (82.6%)
<0.15 ng/ml/cc |81 (44%)

483+223 9.8+32.2 51.5+26 |0.011%*

0.23+0.24 023021 [0.23+£0.24 |0.37

17 (23.6%)
55 (76.4%)
35 (48.6%)

49 (19.1%) |0.26
207 (80.9%)
116 (45.3%)

(=3

.5

>0.15 ng/ml/cc 103 (56%) 37 (51.4%) |140 (54.7%)
DRE

Non-suspicious | 128 (69.2%) |55 (77.5%) |183 (71.5%)|0.2
DRE

Suspicious or |57 (30.8%) 16 (22.5%) |73 (28.5%)
abnormal DRE

MRI no visible |92 (49.5%) - 92 (35.6%)
lesion

MRI single 79 (41.3%) 61 (84.7%) |140 (54.3%)|-
lesion L1

MRI 2 or more |15 (8.1%) 11 (15.3%) |26 (10.1%)
lesions

Primary lesion

L1

PI-RADS 3 18 (19.6%) 9 (12.5%) 27 (16.5%) [0.067
PI-RADS 4 46 (50%) 49 (68.1%) |95 (57.9%)
PI-RADS 5 28 (30.4%) 14 (19.4%) |42 (25.6%)
Mean size of |16.2+8.2 12.6+5 145+7 0.005%
index lesion L1

in mm + Sd

Index lesion: 0.3
<10mm 18 (23.4%) 22 (31%) 40 (27%)
>10mm 59 (76.6%) 49 (69%) 108 (73%)
Mean size of |11.5+£5.6 11.5+34 11.5+4.5 |09

L2 in mm + Sd
CDR between the 2 groups: There was no statistically significant
difference in global CDR between group 1 (TSPB) and group 2 (SPB),
CDR 59.7% (43/72) and 54.8% (102/186) respectively, (p<0.48). In
TSPB group, systematic biopsy alone detected 54% (39/72) of prostate
cancer and targeted biopsy alone detected 42% (30/72), 9% (4/43
patients) would be missed if only systematic biopsies were done, and
30% (13/43 patients) would be missed if targeted biopsies only were
done. The absolute added value of targeted biopsy is 5% (4/72). The
CDR of clinically significant (cs) PCa (ISUP >2) for SPB and TSPB
were 28% and 36% (p<0.007), respectively. The global CDR of cs PCa
in our population was 30% (78/258). The CDR of clinically
insignificant prostate cancer was 26% (62/258). There were no
statistically significant differences between the two groups regarding
clinical T staging, EAU and NCCN risk group classifications. (Table
2).

Table 2: Shows global CDR, ISUP grade, clinical T staging, EAU
and NCCN risk group between the two groups, SPB and TSPB.
ISUP International Society of Urological Pathology, PCa prostate
cancer. PTEN: human phosphatase and tensin homolog (tumour
suppressor protein). *P value statistically significant.

Systematic | MRI-TRUS Total P value
prostate targeted +
biopsy (SPB)|systematic
prostate biopsy
(TSPB)
Global 54.8% 59.7% (43/72) 56.2% 0.48
prostate CDR|(102/186) (145/258)
CDR by 0.007*
ISUP grade
groups
ISUP 1 49% 39.5% 46.2%
(50/102) (17/43) (67/145)
ISUP 2 20.6% 48.8% 29%
(21/102) (21/43) (42/145)
ISUP 3 19.6% 4.7% 15.2%
(20/102) (2/43) (22/145)

ISUP 4 4.9% 2.3% 4.1%
(5/102) (1/43) (6/145)
ISUP 5 5.9% 4.7% 5.5%
(6/102) (2/43) (8/145)
Clinical T 0.66
staging
cTlc 62.4% 73.8% 65.7%
(63/101) (31/42) (94/143)
cT2a 16.8% 9.5% 14.7%
(17/101) (4/42) (21/143)
cT2b 11.9% 7.1% 10.5%
(12/101) (3/42) (15/143)
cT2¢ 5.9% 7.1% 6.3%
(6/101) (3/42) (9/143)
cT3a 3% 2.4% 2.8%
(3/101) (1/42) (4/143)
cT3b 0.0% 0.0% 0.0%
(0/101) (0/42) (0/143)
EAU risk 0.22
groups
Low risk 35% 23.8% 31.7%
(35/100) (10/42) (45/142)
Intermediate |40% 45.2% 41.5%
risk (40/100) (19/42) (59/142)
High risk 14% 26.2% 17.6%
(14/100) (11/42) (25/142)
Locally 9% 2.4% 7%
advanced (9/100) (1/42) (10/142)
Metastatic 2% 2.4% 2.1%
PCa (2/100) (1/42) (3/142)
NCCN risk 0.72
groups
Very low risk|9.8% 4.8% 8.3%
(10/102) | (2/42) (12/144)
Low risk 21.6% 16.7% 20.1%
(22/102)  |(7/42) (29/144)
Favourable |21.6% 23.8% 22.2%
intermediate |(22/102) (10/42) (32/144)
risk
Unfavourable|28.4% 28.6% 28.5%
intermediate |(29/102) (12/42) (41/144)
risk
High risk 12.7% 21.4% 15.3%
(13/102) (9/42) (22/144)
Very high 5.9% 4.8% 5.6%
risk (6/102) (2/42) (8/144)
PTEN status 0.25
Not reported |70.6% 9.3% 52.4%
(72/102) (4/43) (76/145)
Reported 29.4% 90.7% 47.6%
(30/102) (39/43) (69/145)
Expression |83.3% 92.3% 88.5%
of PTEN (25/30) (36/39) (61/69)
Loss of 16.7% 7.6% 11.5%
expression of |(5/30) (3/39) (8/69)
PTEN

CDR in patients with MRI-visible lesion: In subgroup analysis of
patients who had MRI-visible lesions (PI-RADS>3), global CDR in
the SPB subgroup (94 patients with MRI-visible lesion) and TSPB
group (72 patients), was in favour of the systematic biopsy but it does
not reach statistical significance, 71.3% (67/94) and 59.7% (43/72),
(p<0.2) respectively. However, in this subgroup there were statistically
significant differences in abnormal DRE findings (44.1% vs 22.5%,
p<0.004, OR 0.4, CI [0.2-0.7], prostate volume (45.8 vs 59.8 cc,
p<0.004) and size of the index lesion (16.2 vs 12.6 mm, p<0.005)
between SPB and TSPB groups, respectively. Clinically significant
PCa detection rate was higher in SPB subgroup (patients with MRI-
visible lesion) versus TSPB group, 44.7% vs 36%, (p<0.009)
respectively. (Table 4, supplementary material).

Correlation With Whole Mount Histopathological Analysis: fifty-
one patients (35%) underwent radical prostatectomy. Upgrading on
histopathological analysis occurred in 12 of 51 patients (23.5%). 6/14
patients (43%) of ISUP grade 1 upgraded to ISUP grade 2. 5/22
patients (22.5%) of ISUP grade 2 upgraded to ISUP grade 3 (4/22
patients (18%)) and ISUP grade 4 (1/22 patients (4.5%)). No patients
from ISUP grade 3 upgraded to higher ISUP grade. Downgrading on
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whole-mount histopathological analysis occurred in 9 of 51 patients
(17.6%). 2/22 patients (9%) of ISUP grade 2 downgraded to ISUP
grade 1. 5/10 patients (50%) from ISUP grade 3 downgraded to ISUP
grade 2 (4/10 patients (40%)), and ISUP grade 1 (1/10 patient (10%)).
1/3 patients (33.3%) from ISUP grade 4 downgraded to ISUP grade 2.
(Table 3).

Table 3: Cross-tabulations showing upgrading and downgrading
of ISUP grade between prostate biopsy histopathological analysis
(TSPB and SPB) and whole-mount radical prostatectomy
histopathological analysis.

ISUP Radical |[ISUP 1 |ISUP 2 |ISUP 3 |ISUP 4 |ISUP 5 |Total

prostatectomy

ISUP prostate

Biopsy

ISUP 1 8 6 0 0 0 14
(57%) |(43%) [(0.0%) |(0.0%) [(0.0%) |(27.5%)

ISUP 2 2 15 4 1 0 22
(9%)  |(68%) [(18%) |(4.5%) [(0.0%) |(43.1%)

ISUP 3 1 4 5 0 0 10
(10%) | (40%) |(50%) |(0.0%) |(0.0%) |(19.6%)

ISUP 4 0 1 0 1 1 3
(0.0%) |(33.3%)|(0.0%) |(33.3%)|(33.3%)|(5.9%)

ISUP 5 0 0 0 1 1 2
(0.0%) 1(0.0%) [(0.0%) |(50%) [(50%) [(3.9%)

Total 11 26 9 3 2 51
(21.6%)|(51%) [(17.6%)|(5.9%) (3.9%) |patients

MRI Results: The rates of MRI-visible lesions (PIRADS>3) and No
MRI-visible lesions in our population were 64.3% (166/258) and
35.7% (92/258) respectively. The global prostate CDR is 66.3%
(110/166 patients) for the former group compared to 38% (35/92
patients) for the latter, OR 3.2, CI [1.9-5.4], (p<0.001). The prostate
biopsy in patients with MRI-visible lesions detected more cs PCa
(ISUP>2) compared to patients with no MRI-visible lesions. There
were no ISUP grade 4 or 5 detected in patients with no MRI-visible
lesion. (Table 4).

Calculated global sensitivity, specificity, PPV and NPV of mpMRI for
detecting prostate cancer, were: 76%, 50%, 66% and 62%. While rates
for cs PCa (ISUP>2) detection were: 87%, 50%, 55% and 85%,
respectively.

Table 4: Shows the CDR in patients with MRI visible lesion
(66.3%) and those with No MRI visible lesion (38%), OR=3.2 [1.9-
5.4], p<0.001. Also are showed ISUP grade group results, no ISUP
grade 4 or 5 were detected in patients with No MRI visible lesions,
p<0.009. CDR: cancer detection rate. *P value statistically
significant.

MRI visible No MRI visible  |P
lesions lesions value
Positive prostate 110 patients 35patients -
biopsy
Negative prostate |56 patients 57 patients -
biopsy
Total 166 92 -
CDR 110/166 (66.3%) [35/92 (38%) 0.001*
Clinical ISUP
ISUP 1 42/110 (38.2%) |25/35 (71.4%) 0.009*
ISUP 2 36/110 (32.7%) |6/35 (17.1%)
ISUP 3 18/110 (16.4%) [4/35 (11.4%)
ISUP 4 6/110 (5.5%) 0/35 (0.0%)
ISUP 5 8/110 (7.3%) 0/35 (0.0%)

In our population CDR increased from 49.2% in patients with non-
suspicious DRE into 72.6% in those with suspicious DRE, OR: 2.7 CI
[1.5-4.9] (p<0.001). Calculated sensitivity, specificity, PPV and NPV
for DRE were: 37%, 82%, 72% and 51%, respectively. (Table 3
supplementary materials)

Rates of prostate biopsy complications are shown in the table 1
supplementary materials. A total of 14 (5.4%) patients developed
complications: 1/257 (0.4%) fever, 4/257 (1.6%) sepsis, 6/257 (2.3%)
UTI (prostatitis and epididymitis) and 3/257 (1.2%) developed
haematuria for more than 48 hours. No statistically significant
differences in complications rates were found between the two groups.
There was no reported death due to prostate biopsy.

DISCUSSION

This retrospective study has shown that there was no difference in
CDR between targeted + systematic prostate biopsies versus
systematic biopsies. Several factors may explain our results including,
larger index lesion, smaller prostate volume, and cognitive targeting of
visible lesions, when present, in the SPB group. Other explanation may
be the inaccuracy in targeted biopsy technique, which could be the
result of inadequate interpretation of the MRI and labelling of the
lesions and of poor targeting experience, as shown in the relatively
high percentage of patients (30%) with PCa who would be missed if
only targeted biopsies were performed. However, the relatively high
number of biopsy cores in both groups compensated for potential
targeting and labelling errors as shown in the relatively low rates of
upgrading and downgrading on whole mount radical prostatectomy
pathology results.

The trials demonstrating a benefit from MRI targeted biopsy applied
the strategy to selected patients, which may affect the generalizability
of the results when transferred to men referred for biopsies in the
general population. The PRECISION trial [26], which demonstrated
superiority of MRI targeted biopsy over TRUS systematic biopsy,
included men with PSA <20 ng/ml and < ¢T3 and most men (85%) had
normal DRE. Our cohort included men with higher PSA value, (up to
87 ng/ml), and higher percentage of men with suspected DRE (30.8%
in SPB group vs 22.5% in TSBP group). This may explain the high
likelihood of diagnosing clinically significant prostate cancer on
systematic TRUS biopsies (44.7%) and why the benefit of adding MRI
targeted biopsy could not be demonstrated in our study. The high
likelihood of diagnosing cs PCa on systematic TRUS biopsies in
population-based setting was also reported in a retrospective study by
Kawa et al (40.8%) [27]. It is possible to suggest that patients selected
to undergo targeted and systematic or systematic prostate biopsy
should be based on their risk profile. This may reduce the cost and the
time in prostate cancer care.

In the ERSPC trial, Gosselaar, C., et al reported that an abnormal DRE
in conjunction with an elevated PSA more than doubled the risk of a
positive biopsy (48.6% vs. 22.4%) [15]. Herrera-Caceres, J.O., et al.
reported that abnormal DRE is associated with an increased risk of
higher ISUP grade [16]. Current literature including systematic
reviews and meta-analyses do not show clear superiority of one image-
guided technique over another (in bore MRI, MRI-TRUS fusion or
cognitive) in targeting MRI visible lesions [17,18,19]. In our study, the
presence of larger index lesion L1 (16.6+=8mm vs 12.4+5, p<0.001) in
SPB vs TSPB respectively, the smaller prostate volume and the
cognitive targeting of the lesions in the SPB group when MRI shows
visible lesions, all may explain the comparable CDR between the 2
groups, and the increased detection rate of cs PCa (ISUP>2), 44.7% vs
36% in SPB subgroup (with MRI-visible lesions), compared to
Targeted + systematic biopsy group, respectively.

In their prospective study on biopsy naive patients, Van der Leest et al
reported CDR of csPCa 0f 30% and clinically insignificant PCa 0f23%
in the combined pathway (12 cores systematic biopsy with in bore-
MRI targeted biopsy) [20]. In the Assessment of Prostate MRI Before
Prostate Biopsies (MRI-FIRST) trial, 251 biopsy-naive patients
underwent TRUS-guided systematic biopsy by an operator who was
blinded to MRI findings, and MRI-targeted biopsy by another operator.
Magnetic resonance Imaging-targeted biopsy detected ISUP grade > 2
cancers in a higher percentage of patients, but the difference was not
significant (32.3% vs. 29.9%, p<0.38; detection ratio: 1.08), [21].
Herein we reported comparable CDR of csPCa and insignificant PCa
(30% and 26%). However, the rate of csPCa (30%) in our cohort is
lower compared with contemporary cohorts (38-47%), [22,23], an
explanation could be the higher rate of MRI-visible lesions reported in
these cohorts (64-73% vs 64% in our cohort).

Ahdoot et al, in the secondary analysis of the TRIO study using PI-
RADS scores to select an optimal prostate biopsy method in biopsy
naive and prior biopsy patients, reported a global CDR of 69.7%, [24],
which is slightly higher than our CDR in patient with MRI-visible
lesion (66%). An important explanation for this is their higher reported
rate of PI-RADS 5 lesions (PI-RADS 2 and 3, 4 and 5: 7.1% and 12%,
47.9% and 33.1% vs 16.4%, 57.9% and 25.6% in our cohort
respectively).

In a Cochrane meta-analysis which compared MRI to template
biopsies (> 20 cores) in biopsy-naive and repeat-biopsy settings, MRI
had a pooled sensitivity of 0.91 (95% CI: 0.83-0.95) and a pooled
specificity of 0.37 (95% CI: 0.29-0.46) for ISUP grade > 2 cancers,
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[25]. In our study, calculated sensitivity, specificity, PPV and NPV of
mpMRI were: 87%, 50%, 55% and 85% respectively. The reported
discrete lower rate of MRI sensitivity deserves better standardisation
of interpretation and quality check of acquisition of MRI images in our
institution.

Van der Leest et al also reported an upgrading between 21-25% and
downgrading between 35-38%, on whole mount prostatectomy
specimen histopathological analysis, [20]. In our prostatectomy cohort
rates of upgrading (23.5%) and downgrading (17.6%) are relatively
lower, which maybe resulted from the relatively high number of biopsy
cores (16-20 cores) taken in both groups, better cancer mapping and
more consistent histopathological analyses. The major drawback of
whole mount histopathological analysis is that not all diagnosed
patients undergo radical prostatectomy.

Finally, Rates of infectious complications post biopsy were
comparable in both groups irrespective of the number of biopsy cores

Mean total length of 62.3+444 |71.8+483 0.37

positive cores (TLC) in mm
Mean percentage TC/TLC
%

Table 3: Shows CDR between patients with suspicious DRE and
those with non-suspicious DRE, OR: 2.7, CI [1.5-4.9], * P value
statistically significant.

Positive prostate | Negative prostate | P value
biopsy result biopsy result
Non-suspicious DRE [49.2% (90/183) |50.8% (93/183)
Suspicious DRE 72.6% (53/73)  |27.4% (20/73)
Table 4: Demographic and clinical baseline characteristics of
patients with visible-MRI lesions subgroup analysis. More
patients with abnormal DRE findings, smaller prostate volume
and larger index lesion L1, were found in systematic biopsy group
compared to targeted and systematic biopsy group. * P value
statistically significant.

38.7+29.5 % |44.2 +30.7 % |0.27

<0.001*

taken and were in line with those reported by Van der Leest et al (6%), SPB TSPB Total P value,

[20]and Ahmed HU etal (5.9%), [28]. subgroup Or, 5%

'Strengtl.ls and 1imit_ati0ns: The limitatior_ls of the study are multiple _and Nb of patients 94 7 166 _CI

include: retrospective nature of the project, heterogenous population,

evolving expertise in targeted prostate biopsy of urologists. However, Mean age, (year) 64.6+89 1664+9.3 165.3+9 0.2

this study reflects the daily living reality in prostate cancer diagnosis, Mean prostate 45.8+20.2\59.8 £32.2|51.9 +27)0.004*

as the interpretation of prostate MRI, and subsequent biopsy are volume, (cc)

performed by specialists with different level of experience. As Mean PSA level 11.8+13.2|11.3+10.2 |11.6 £ 12]0.8

strengths, the ISUP grade of prostate biopsies were correlated to the (ng/ml)

whole mount histopathological analysis of radical prostatectomy. This PSA density, PSAD [0.28 £0.3 [0.23+0.21 |0.26+ |0.064

article may reflect the reality among institutions that are starting to (ng/ml/cc) 0.27

adopt image guided (MRI-TRUS fusion) prostate biopsy technique, Mean size of index [16.2+82 [12.6+5 14.5+7 |0.005%

showing again the reason this technique was not consensual as first lesion (L1), (mm)

blopsy strategy, and that image guided fusion versus cognitive PL-.RADS of L1 0.067

targeting could have the same results. Therefore, the impact of image

guided MRI fusion prostate biopsy should not be overestimated and PL-RADS 3 18/92 9/72 27/164

should be applied to selected patients based on their risk profile. (19.6%) (5.5%) (16.5%)

CONCLUSION PI-RADS 4 46/22 49/720 95/1604

This retrospective study evaluated cancer detection rate in patients (50%) (68.1%) (57.9%)

undergoing combined MRI-TRUS fusion targeted + systematic PI-RADS 5 28/ 920 14/ 720 42/1 604

prostate biopsies (TSPB) versus systematic prostate biopsies (SPB). It (304%) (194%) (25.6%)

showed the same CDR in both groups. It underlines, once again, the DRE results 0.004*

impact of mpMRI in detecting clinically significant prostate cancer. Suspicious DRE 41/93 16/71 57/164 |OR 0.4,
(44.1%)  [(22.5%) (34.8%) [CI1[0.2-

Declaration of conflicting interests: The author declared no potential Non-suspicious DRE|52/93 55/71 107/164 10.7]

conflicts of interest with respect to the research, authorship, and/or (55.9%) (77.5%) (65.2%)

publication of this article. PSAD <0.1 ng/ml/cc |13/92 17/72 30/164 (0.2
(14%) (23.6%) (18.3%)

Supplementary materials: PSAD >0.1 ng/ml/cc |79/92 55/72 134/164

Table 1: Prostate biopsy complications rate in the two groups. (86%) (76.4%) (81.7%)

UTI: urinary tract infection (prostatitis, Epididymitis), PSAD <0.15 34/92 35/72 69/164 10.13

Haematuria is reported if it persists for more than 2 days. ng/ml/cc (37%) (49%) (42%)

Prostate biopsy | SPB TSPB Total P value PSAD >0.15 58/92 37/92 95/164

complications ng/ml/cc (63%) (51%) (58%)

None 173/185 70/72 243/257 0.73 Biopsy results

(93.5%) (97.2%) (94.6%) CDR 67/94 43/72 110/166 (0.2

Fever 1/185 (0.5%) |0/72 (0.0%)|1/257 (0.4%) (71.3%)  [(59.7%) (66.3%)

Sepsis 3/185 (1.6%) |1/72 (1.4%)|4/257 (1.6%) ISUP grade groups 0.009*

UTI 5/185 (2.7%) |1/72 (1.4%)| 6/257 (2.3%) ISUP 1 25/67 17/43 42/110

Haematuria 3/185 (1.6%) [0/72 (0.0%)|3/257 (1.2%) (37.3%)  [(39.5%) (38.2%)

Table 2: Shows the mean number of total biopsy cores, targeted ISUP 2 15/67 21/43 36/110

biopsy cores, positive cores and Mean length and percentage of (22.4%) (48.8%) (32.7%)

cancer in positive cores, in both groups (TSPB and SPB). Sd= ISUP 3 16/67 2/43 18/110

Standard deviation. (23.9%) (4.7%) (16.4%)

SPB TSPB P value ISUP 4 5/67 1/43 6/110

Mean number of total cores |16 +2.7 20.6+2 0.00 (7.5%) (2.3%) (5.5%)

+Sd ISUP 5 6/67 2/43 8/110

Mean number of total 32+44 4.7£6.5 0.2 (%) (4.7%) (7.3%)

positive cores + Sd References:

Mo mumber of Targeted | - 46516 | - | 1 g e el Pt s bt s s Mol

blOpSy cores + Sd 2. TARC, Data visualization tools for exploring the global cancer burden in 2020. [Access

Mean number ofpositive _ 14+2 _ date March 2022]. https://gco.iarc.fr/today/home

targeted biopsy cores + Sd
Mean percentage of positive|21.2 +£29.6 %(22.6 = 30.6% |0.6
cores = Sd
Mean total length of cancer |20.5+ 23.6
+ Sd in positive cores TC,
in mm

26.2+24.2 0.11

3. Carter HB, Albertsen PC, Barry MIJ, et al. Early detection of prostate cancer: AUA
guideline. J Urol 2013; 190:419-26. http://dx.doi.org/ 10.1016/j.juro.2013.04.119.

4. Epstein JI, Feng Z, Trock BJ, Pierorazio PM. Upgrading and downgrading of prostate
cancer from biopsy to radical prostatectomy: incidence and predictive factors using the
modified Gleason grading system and factoring in tertiary grades. Eur Urol 2012;
61:1019-24. http://dx.doi.org/10.1016/j.eururo.2012.01.050.

5. Bittner N, Merrick GS, Butler WM, Bennett A, Galbreath RW. Incidence and
pathological features of prostate cancer detected on transperineal template guided
mapping biopsy after negative transrectal ultrasound guided biopsy. J Urol 2013;

8 ]| INDIAN JOURNAL OF APPLIED RESEARCH [




Volume - 12 | Issue - 12 | December - 2022 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

20.

21.

22.

23.

24.

25.

26.

27.

28.

190:509—14. http://dx. doi.org/10.1016/j.juro.2013.02.021.

Bittner N, Merrick G, Taira A, et al. Location and grade of prostate cancer diagnosed by
transperineal template-guided mapping biopsy after negative transrectal ultrasound-
guided biopsy. Am J Clin Oncol 2018; 41:723-9. http://dx.doi.org/10.1097/COC.
0000000000000352.

Walz J, Graefen M, Chun FK, et al. High incidence of prostate cancer detected by
saturation biopsy after previous negative biopsy series. Eur Urol 2006; 50:498-505.
Http://dx.doi.org/10.1016/j.eururo. 2006.03.026.

Loeb S, Vellekoop A, Ahmed HU, et al. Systematic review of complications of prostate
biopsy. Eur Urol 2013; 64:876-92. http://dx. doi.org/10.1016/j.eururo.2013.05.049.
Filson CP, Natarajan S, Margolis DJ, et al. Prostate cancer detection with magnetic
resonance-ultrasound fusion biopsy: the role of systematic and targeted biopsies. Cancer
20163122 :884-92. http://dx.doi.org/10.1002/cncr.29874.

Siddiqui MM, Rais-Bahrami S, Turkbey B, et al. Comparison of MR/ ultrasound fusion-
guided biopsy with ultrasound-guided biopsy for the diagnosis of prostate cancer.
JAMA2015;313:390-7. http://dx. doi.org/10.1001/jama.2014.17942.

Ahmed HU, El-Shater Bosaily A, Brown LC, et al. Diagnostic accuracy of multi-
parametric MRI and TRUS biopsy in prostate cancer (PROMIS): a paired validating
confirmatory study. Lancet 2017 ;389 :815— 22. http://dx.doi.org/10.1016/S0140-
6736(16)32401-1.

Rouviere O, Puech P, Renard-Penna R, et al. Use of prostate systematic and targeted
biopsy on the basis of multiparametric MRI in biopsy-naive patients (MRI-FIRST): a
prospective, multicentre, paired diagnostic study. Lancet Oncol 2018; 20:100-9.
http://dx. doi.org/10.1016/S1470-2045(18)30569-2.

Ahdoot M, Wilbur AR, Reese SE, et al. MRI-targeted, systematic, and combined biopsy
for prostate cancer diagnosis. N Engl J Med 2020; 382:917-28. http://dx.doi.org/
10.1056/NEJMo0al1910038

Bjurlin MA, Carter HB, Schellhammer P, et al. Optimization of initial prostate biopsy in
clinical practice: sampling, labeling and specimen processing. J Urol 2013;
189:2039-46. [PubMed: 23485507]

Gosselaar, C., et al. The role of the digital rectal examination in subsequent screening
visits in the European randomized study of screening for prostate cancer (ERSPC),
Rotterdam. Eur Urol, 2008. 54 : 581 https://pubmed.ncbi.nlm.nih.gov/18423977/
Herrera-Caceres, J.O., et al. Utility of digital rectal examination in a population with
prostate cancer treated with active surveillance. Can Urol Assoc J, 2020. 14: E453.
https://pubmed.ncbi.nlm.nih.gov/32223879/

Wegelin, O., et al. The FUTURE Trial: A Multicenter Randomised Controlled Trial on
Target Biopsy Techniques Based on Magnetic Resonance Imaging in the Diagnosis of
Prostate Cancer in Patients with Prior Negative Biopsies. Eur Urol, 2019. 75: 582.
https://pubmed.ncbi.nlm.nih.gov/30522912/

Wegelin, O., et al. Comparing Three Different Techniques for Magnetic Resonance
Imaging-targeted Prostate Biopsies: A Systematic Review of In-bore versus Magnetic
Resonance Imaging-transrectal Ultrasound fusion versus Cognitive Registration. Is
There a Preferred Technique? Eur Urol, 2017. 71: 517. https://pubmed.ncbi.
nlm.nih.gov/27568655/

Simmons, L.A.M., et al. Accuracy of Transperineal Targeted Prostate Biopsies, Visual
Estimation, and Image Fusion in Men Needing Repeat Biopsy in the PICTURE Trial. J
Urol,2018.200: 1227. https://pubmed.ncbi.nlm.nih.gov/30017964/

Van der Leest et al, Head-to-head Comparison of Transrectal Ultrasound-guided
Prostate Biopsy Versus Multiparametric Prostate Resonance Imaging with Subsequent
Magnetic Resonance-guided Biopsy in Biopsy-naive Men with Elevated Prostate-
specific Antigen: A Large Prospective Multicenter Clinical Study Eur Urol 2019
Apr;75(4):570-578. doi: 10.1016/j.eururo.2018.11.023. PMID: 30477981

Rouviere, O., et al. Use of prostate systematic and targeted biopsy on the basis of
multiparametric MRI in biopsy-naive patients (MRI-FIRST): a prospective,
multicentre, paired diagnostic study. Lancet Oncol, 2019. 20: 100.
https://pubmed.ncbi.nlm.nih.gov/30470502/

hmed H.U., El-Shater Bosaily A., Brown L.C., et. al.: Diagnostic accuracy of multi-
parametric MRI and TRUS biopsy in prostate cancer (PROMIS): a paired validating
confirmatory study. Lancet 2017; 389: pp. 815-822

Kasivisvanathan V., Rannikko A.S., Borghi M., et. al.: MRI-targeted or standard biopsy
for prostate-cancer diagnosis. N Engl J Med 2018;378: pp. 1767-177

Ahdoot M, et al. Using Prostate Imaging-Reporting and Data System (PI-RADS) Scores
to Select an Optimal Prostate Biopsy Method: A Secondary Analysis of the Trio Study.
Eur Urol Oncol (2021), https://doi.org/10.1016/j. eu0.2021.03.0

Drost, F.H., et al. Prostate MRI, with or without MRI-targeted biopsy, and systematic
biopsy for detecting prostate cancer. Cochrane Database Syst Rev, 2019. 4: CD012663.
https://pubmed.ncbi.nlm.nih.gov/31022301/

Kasivisvanathan V, Rannikko AS, Borghi M, et al. MRI-targeted or standard biopsy for
prostate-cancer diagnosis. N Engl J Med. 2018 May 10; 378: 1767-1777, DOI:
10.1056/NEJMoa1801993

Kawa et al. Detection of Clinically Significant Prostate Cancer by Systematic TRUS-
Biopsies in a Population-Based Setting Over a 20 Year Period. Urology June 22, 2021.
https: doi.org/10.1016/j.urology.2021.06.007

Ahmed HU, El-Shater Bosaily A, Brown LC, Gabe R, Kaplan R, Parmar MK, et al.
Diagnostic accuracy of multi-parametric MRI and TRUS biopsy in prostate cancer
(PROMIS): a paired validating confirmatory study. Lancet (2017) 389(10071):815-22.
doi: 10.1016/S0140-6736(16)32401-1 - DOI - PubMed

| _INDIAN JOURNAL OF APPLIED RESEARCH [

9




