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Abstract Objective The aim of this study was to compare the sensitivity and prostate cancer
detection rateofmagnetic resonance (MR) in-borebiopsywith transrectal ultrasound (TRUS)
guided systematic biopsy.We also compared the cancer detection rate of the combinedMR
in-bore and TRUS-guided systematic biopsy with the TRUS-guided biopsy only approach.
Methods In this prospective study, 61 consecutive patients with prostate-specific
antigen (PSA) � 3 ng/mL and Prostate Imaging Reporting and Data System (PI-RADS)
score �4 were recruited between July 2017 and January 2020. One patient with prior
prostate surgery was excluded. Among the remaining 60 patients, 30 underwentMR in-
bore biopsy followed by systematic biopsy (study arm A) and 30 underwent systematic
biopsy only (study arm B).
Results The mean PSA range of study population (n¼ 60 patients) was 4.2 to
72.7 ng/mL. Twenty-seven patients had a PI-RADS score of 4, and 33 patients had a
PI-RADS score of 5. Among 60 patients, 30 had prostate carcinoma on biopsy, of which
18 were clinically significant prostate cancers (csPCa). In study arm A, TRUS-guided
systematic biopsy had a lower sensitivity (0.9) for detection of csPCa compared with
MR in-bore biopsy (1.0) with overdetection of insignificant cancers (sensitivity: 0.89 vs.
0.56). TRUS-guided biopsy yielded 112 positive cores out of 360, whereas MR in-bore
biopsy yielded 15 positive cores out of 30 (31.1 vs. 50%; p¼ 0.03). On comparison of
study arms A and B, the diagnostic yield for detection of both prostate cancer and
csPCa were high in study arm A (60 vs. 40%, and 33.3 vs. 26.7%, respectively)
Conclusion MRI in-bore targeted biopsy had a greater sensitivity to detect csPCa with
fewer number of biopsy cores and lower sensitivity to detect insignificant cancers
compared with systematic biopsy. Systematic biopsies were associated with over-
detection of clinically insignificant cancers.
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Introduction

Prostate cancer is the second most common cancer in men
worldwide.1,2 However, prostate cancer has a high 5-year
survival rate of 98%, possibly due to screening-relatedgreater
detection of clinically insignificant cancers. Patients who
have elevated prostate-specific antigen (PSA) levels or suspi-
cious digital rectal examination (DRE) findings undergo
transrectal ultrasound (TRUS) guided systematic biopsy,
which is the current standard for the diagnosis of prostate
cancer. However, TRUS-guided systematic biopsy can miss
up to 40 to 50% of prostate carcinoma (PCa) with a relevant
proportion of clinically significant prostate carcinoma
(csPCa).3,4 There has been an evolving interest in recent
years in the magnetic resonance imaging (MRI) guided
prostate biopsies due to the greater detection of csPCa in
comparison to systematic biopsies. MRI has shown remark-
able accuracy in the detection of csPCa with the help of T2-
weighted imaging, diffusion-weighted imaging (DWI), and
dynamic contrast-enhanced MRI (DCE-MRI).5–7 MRI-guided
prostate biopsies can thus improve the detection rate of PCa,
especially of clinically significant tumors, which are more
often missed on a TRUS-guided systematic biopsy.

There are various techniques ofMR-targeted biopsy such as
cognitive MR-TRUS fusion, software co-registered MR-TRUS
fusion, and MR in-bore biopsy. American Urological Associa-
tion (AUA) and Society of Abdominal Radiology (SAR) consen-
sus statement recommends that MRI-targeted biopsy be
strongly considered in patients with prior negative biopsy
who have persistent clinical suspicion for prostate cancer.8

Larger studies such as Prostate MR Imaging Study (PROMIS)
and Prostate Evaluation for Clinically Important Disease: Sam-
plingusing ImageGuidanceorNot (PRECISION) trials have also
validated the improved detection of csPCa by MRI-guided

biopsy with a reduction in the overdiagnosis of clinically
insignificant cancers.9,10MR in-borebiopsyhas beenobserved
to increase the detection rate for clinically significant cancers
and reduce the number of biopsy cores required.11MR in-bore
biopsy provides the crucial advantage ofdirect visualization of
the target location and confirmation of needle placement
within it prior to sampling.12 On the other hand, MR-TRUS
fusion biopsy provides the advantage of biopsy site documen-
tation and real-time ultrasound guidance, although it can be
associated with misregistration errors.13 This prospective
study compared the sensitivity and diagnostic yield of MR
in-borebiopsywith12-coreTRUS-guided systematic biopsy in
patients who underwent both biopsies (study arm A) and also
compared the diagnostic yield between the patients who
underwent both biopsies (study arm A) and thosewho under-
went systematic biopsy alone (study arm B).

Methods

Study Cohort
This prospective single-center study was approved by the insti-
tute’s review board. The study period was from July 2017 to
January 2020, and informed consent was obtained from all
participants. Sixty-one consecutive patients who had PSA �
3ng/mL and PI-RADS 4 or 5 lesions on MRI were recruited.
The exclusion criteria were as follows: previous surgery or
radiation to the prostate (n¼1), contraindication to MRI like
claustrophobiaor pacemaker (n¼0), andpoor general condition
(n¼0). Among 60 patients, alternative patients were sequen-
tially assigned to study armA (who underwent bothMR in-bore
and TRUS-guided systematic 12 core biopsy, n¼30) and study
arm B (who underwent systematic TRUS-guided systematic 12-
core biopsy, n¼30). Among the 60 patients, 8 had 1 prior
negativeTRUSbiopsy.Participantflowissummarized in►Fig. 1.

Fig. 1 Patient flowchart. MRI, magnetic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System; PSA, prostate-specific
antigen; TRUS, transrectal ultrasound.
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Biopsy Protocol
The patient was advised to take a single oral dose of
ciprofloxacin the night before the biopsy and was continued
on antibiotics 3 days postprocedure. The patient was advised
a self-administered enema on the morning of the procedure.
BothMR in-borebiopsy and TRUS-guided systematic 12-core
biopsy were performed under mild conscious sedation and
local anesthesia. The patients in study armAunderwent both
MR in-bore biopsy and TRUS-guided systematic 12-core
biopsy. The previous MR (T2 and DWI sequence) images
were reviewed to localize the suspicious lesion for these
lesions. Two radiologists reviewed the images: one senior
radiologist with 10 years of experience and another junior
radiologist with 3 years of experience in prostate MRI. The
MR in-bore biopsy was performed on a 1.5-T clinical MRI
system (Achieva 1.5 T, Philips, Eindhoven, The Netherlands)
equipped with a dedicated prostate biopsy platform Dyna-
TRIM (Invivo) by a radiologist who was not involved in the
subsequent TRUS-guided systematic biopsy. The MRI proto-
col is detailed in ►Table 1. Preliminary T2 sequence (sagittal
and axial planes) was acquired to locate the needle guide
within the rectum and to calculate the coordinates of the
target lesion relative to the needle guide through DynaCad
(Invivo) software. The needle guide was then positioned
accordingly, and an 18-gauge double-shot core biopsy gun
was inserted through the needle guide and triggered. Repeat
T2-weighted axial and sagittal images were acquired to
confirm the correct placement of the needle slot within
the target site. The biopsy gun was then fired, and a single
core of tissue was sampled (►Fig. 2). The patient was later
shifted to the ultrasound procedure room, where a TRUS-
guided systematic 12-core biopsy was performed by another
radiologist whowas blinded to the MRI findings andwas not
involved in the MR-targeted biopsy. The patients in study
arm B underwent only the TRUS-guided systematic 12-core
biopsy. The operator who performed the TRUS-guided sys-
tematic biopsy was unaware of the MRI findings. Their

biopsy cores were analyzed for cancer by a dedicated uro-
pathologist. csPCa was defined as a Gleason score � 7 (3þ4)

Statistical Analysis
Continuous variables are expressed as means� standard
deviation (SD), and categorical variables are presented as
frequencies or percentages. In study arm A, a positive test
was defined as cancer detected on either test. Diagnostic
yield was defined as the total number of patients positive for
cancer on biopsy divided by the total number of patients
biopsied. The chi-squared test was used to test the null
hypothesis. Sensitivity was calculated as the number of
positive results divided by the total number of cancers
detected. Relative sensitivity was the sensitivity ratio be-
tween MR in-bore biopsy and TRUS-guided systematic biop-
sy.11 Commercially available software was used (SPSS, 26.0;
SPSS, Chicago, IL, United States). A p-values less than 0.05was
considered significant.

Results

Participant Characteristics
The mean age of the study participants was 64.1years (SD:
7.1 years; range: 48–80 years). Themean PSAwas 12.6 ng/mL
(SD: 9.1; range: 4.2–72.7 ng/mL). There were 27 patients
with PI-RADS 4 lesions and 33 patients with PI-RADS 5
lesions. Among 60 patients who underwent biopsy, 30
turned out to be positive for PCa, out of which 12 were
clinically insignificant cancers (Gleason score 6) and 18 were
clinically significant cancers (�7). Among 18 patients with
clinically significant cancer, 7 patients had a Gleason score of
7, 10 patients had a Gleason score of 8, and 1 had a Gleason
score 9. The participant characteristics of study arms A and B
are summarized in ►Table 2 (no statistical significance seen
between the groups, p<0.05)

Comparison betweenTRUS-Guided Systematic 12-Core
Biopsy andMR In-Bore Targeted Biopsy in Study Arm A
Thebiopsy results for studyarmA in the detection of prostate
cancer are summarized in►Table 3. MR in-bore biopsy cores
detected 15 prostate cancers, of which 10 were clinically
significant. TRUS-guided systematic biopsy cores detected
17 prostate cancers, of which 9 were clinically significant.
TRUS-guided systematic biopsy cores overdetected three
clinically insignificant cancers, which were not detected by
MR in-bore biopsy cores. Also, one patient got upgraded from
insignificant cancer to clinically significant cancer due to the
MR in-bore biopsy core. None of the csPCa detected by
systematic biopsy coreswasmissed by theMR in-bore biopsy
cores.

The diagnostic yield of TRUS-guided 12-core systematic
biopsy and MR in-bore biopsy for overall prostate cancer
detection was 56.7% (17/30) and 50% (15/30), respectively
(p¼0.6). The diagnostic yield of TRUS-guided 12-core sys-
tematic biopsy and MR in-bore biopsy for csPCa detection
was 30% (9/30) and 33.3% (10/30), respectively (p¼0.78).

The sensitivity of TRUS-guided systematic 12-core biopsy
and MR in-bore biopsy for overall prostate cancer detection

Table 1 MRI protocol

MRI parameter T2 sagittal T2 axial

TR (ms) 4,750 3,715

TE (ms) 100 100

No. of slices 36 36

Slice thickness (mm) 3 3

Gap (mm) 0 0

FOV (mm) 160�160 160� 160

Matrix 248�207 292� 246

Voxel size (mm) 0.65� 0.77� 3 0.55�0.65�3

Phase encoding
direction

FH RL

No. of acquisitions 1 2

Acquisition
time (min: s)

4: 34 5: 20

Abbreviations: FH, foot to head; FOV, field of view; RL, right to left; TE,
echo time; TR, repetition time.
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was 0.94 (17/18; 95% confidence interval [CI]: 0.71–0.99)
and 0.83 (15/18; 95% CI, 0.58–0.96), respectively, with the
relative sensitivity of MR in-bore biopsy being 0.88. The
sensitivity of TRUS-guided systematic biopsy and MR in-
bore biopsy for detection of csPCa was 0.9 (9/10; 95% CI:
0.54–0.99) and 1.0 (10/10; 95% CI: 0.66–1.0), respectively,
with the relative sensitivity of MR in-bore biopsy being
1.1. The sensitivity of TRUS-guided systematic biopsy
and MR in-bore biopsy for detection of insignificant

prostate cancer was 0.89 (8/9; 95% CI: 0.51–0.99) and
0.56 (5/9; 95% CI: 0.23–0.85), respectively, with the relative
sensitivity of MR in-bore biopsy being 0.63. In other words,
MR in-bore biopsy successfully did not detect insignificant
cancer in 44% of cases, whereas TRUS-guided systematic
biopsy did not detect insignificant cancer in only 11% of
cases.

The results are summarized in ►Table 4.
None of the patients in study arm A suffered from any

major complication that required hospitalization or surgical
intervention, such as major bleeding or sepsis.

Comparison between Study Arm A (MR In-Bore
BiopsyþTRUS-Guided Systematic Biopsy) and Study
Arm B (TRUS-Guided Systematic Biopsy Alone)
The combined MR in-bore and TRUS-guided systematic
biopsy approach (study arm A) detected 18 patients with
prostate cancers, of which 10were clinically significant and 8
were insignificant cancers. TRUS-guided systematic biopsy
alone approach (study arm B) detected 12 prostate cancers,
of which 8were clinically significant and 4were insignificant
cancers.

Fig. 2 (A) The double-shot core biopsy gun being introduced through the needle guide, which has been inserted per rectum (double arrow).
(B) The calculated coordinates of the target lesion relative to the needle guide in the DynaCAD software. (C, D) T2 axial and sagittal images
showing the needle tip position (double arrows) within the target lesion.

Table 2 Patient characteristics in study arms A and B

Study arm A
(n¼30)

Study arm B
(n¼ 30)

Age (y), mean (SD) 62.3 (6.5) 66.1 (7)

PSA (ng/mL), mean (SD) 12.9 (8.3) 11.4 (9.7)

Prostate volume (mL),
mean (SD)

49.6 (21.4) 37.8 (20.5)

PSA density (ng/mL2),
mean (SD)

0.56 (0.52) 0.49 (0.43)

Abbreviation: PSA, prostate-specific antigen; SD, standard deviation.
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Table 3 A 3� 3 contingency table for prostate cancer detected by MRI in-bore biopsy (index test) and TRUS-guided systematic
biopsy (current standard) indicating concordance and discordance of test results in patients who underwent both biopsies (study
arm A)

TRUS-guided systematic biopsy (n¼ 30)

MR in-bore
biopsy (n¼ 30)

No cancer Clinically insignificant
cancer

Clinically significant
cancer

No cancer 12 3 0

Clinically insignificant cancer 1 4 0

Clinically significant cancer 0 1 9

Abbreviation: MRI, magnetic resonance imaging; TRUS, transrectal ultrasound.
For analysis, a positive reference standard was redefined as cancer detected on either test.

Table 4 Comparison between TRUS-guided systematic 12-core biopsy and MR in-bore targeted biopsy cores in patients who
underwent both biopsies (study arm A)

Systematic 12-core
TRUS biopsy (n¼30)

MR in-bore targeted
biopsy (n¼30)

Difference; 95% CI p-value

Diagnostic yield for prostate
cancer (PCa) detection

56.7% (17/30) 50% (15/30) 6.7%; –18.5 to 31.9% 0.6

Diagnostic yield for csPCa
detection

30% (9/30) 33.3% (10/30) –3.3%; –26.9 to 20.2% 0.78

Diagnostic yield for
detection of insignificant PCa

26.7% (8/30) 16.6% (5/30) 10%; –10.7 to 30.7% 0.35

Positive biopsy cores in % 31.1% (112/360) 50% (15/30) –18.9%; –37.4 to –0.4% 0.03

Mean positive biopsy cores
per patient with PCa (no. of
positive cores/total no. of cores
in patients with PCa)

55% (112/204) 100% (15/15) –45%; –54.8 to –35.2% <0.001

Biopsy cores needed to
detect 1 PCa

21 (360/17) 2 (30/15) – –

Biopsy cores needed to
detect 1 significant PCa

40 (360/9) 3 (30/10) – –

Abbreviations: CI, confidence interval; csPCa, clinically significant prostate cancers; MR, magnetic resonance; SD, standard deviation; TRUS,
transrectal ultrasound.

Table 5 Comparison between study armA (MR in-borebiopsyþ systematicTRUSbiopsy) and study armB (systematicTRUSbiopsyonly)

Systematic
TRUS biopsy
(study arm B),
n¼ 30

MR in-bore
biopsyþ systematic
TRUS biopsy
(study arm A), n¼ 30

Difference; 95% CI p-value

Diagnostic yield for prostate cancer
(PCa) detection

40% (12/30) 60% (18/30) –20%; –44.8 to 4.8% 0.121

Diagnostic yield for csPCa detection 26.7% (8/30) 33.3% (10/30) –6.7%; –29.8 to 16.5% 0.57

Diagnostic yield for detection of
insignificant PCa

13.3% (4/30) 26.7% (8/30) –13.3%; –33.3 to 6.6% 0.20

Positive biopsy cores in % 18.3% (66/360) 32.6% (127/390) –14.2%; –20.4 to –8.1% <0.001

Mean positive biopsy cores per patient
with PCa (no. of positive cores/total
number of cores in patients with PCa)

46% (66/144) 54% (137/234) –8%; –21.8 to 5.8% 0.26

Biopsy cores needed to detect 1 PCa 30 (360/12) 22 (390/18) – –

Biopsy cores needed to detect 1
significant PCa

45 (360/8) 39 (390/10) – –

Abbreviations: CI, confidence interval; csPCa, clinically significant prostate cancers; MR, magnetic resonance; SD, standard deviation; TRUS,
transrectal ultrasound.
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The overall diagnostic yield of 12-core TRUS-guided sys-
tematic biopsy (study arm B) and combined MR in-bore
biopsy with TRUS-guided systematic biopsy (study arm A)
for prostate cancer detection was 40% (12/30) and 60%
(18/30), respectively (p¼0.12). The overall diagnostic yield
of 12-core TRUS-guided systematic biopsy (study arm B) and
combined MR in-bore biopsy with TRUS-guided systematic
biopsy (study arm A) for csPCa detection was 26.7% (8/30)
and 33.3% (10/30), respectively (p¼0.57).

In our study, around 42 needle cores (720 (total number of
TRUS-guided biopsy cores – 12�60)/17 (number of patients
with csPCa detected onTRUS guided biopsy)) were necessary
for TRUS-guided systematic biopsy to detect 1 csPCa, which
MR in-bore biopsy was able to detect in only 3 cores (30/10).

The results are summarized in ►Table 5.
None of the patients in study arm B suffered from any

major complications.

Discussion

Histologically, prostate cancers can be classified broadly into
clinically insignificant and csPCa based on the Gleason score.
Clinically insignificant prostate cancer is a low-grade (Gleason
score of�6), small-volume, andorgan-confinedPCa that is not
likely to progress to clinical or biologic significance without
treatment, detection of which is considered an overdiagno-
sis.14,15 The repeat TRUS-guided systematic biopsies during
the active surveillance or overtreatment of these clinically
insignificant PCa may itself increase the cost and morbidity
and reduce the quality of life. The TRUS-guided systematic 12-
core biopsies have been associatedwith various complications
suchasgenitourinary tract infection, rectalbleeding, andacute
urinary retention.16 MRI-guided biopsy has been shown to
have a decreased rate of pain, lower urinary tract symptoms,
and serious infections.17 In our study, we compared MR in-
bore biopsy with TRUS-guided systematic 12-core biopsy, for
the detection of csPCa requiring treatment, detection of insig-
nificant cancers leading to overdiagnosis and overtreatment,
and number of biopsy cores required per patient diagnosed
with prostate cancer.

In our study, in study arm A, the MR in-bore biopsy had a
relative sensitivity of 1.1 for the detection of csPCa, which
meansMR-targeted biopsy had a 10% better detection rate of
csPCa compared with TRUS-guided systematic biopsy. Also,
we found that the relative sensitivity ofMR in-bore biopsy for
detection of insignificant cancer was 0.63, whichmeans MR-
targeted biopsy performed (1/0.63¼1.6) one and half times
better than systematic biopsy in avoiding detection of insig-
nificant cancer. The difference of diagnostic yield between
MR in-bore biopsy and TRUS-guided systematic biopsy for
cancer detectionwas statistically significant when compared
according to the positive core percentage (p¼0.03). We
found that TRUS-guided systematic biopsy cores overde-
tected three clinically insignificant cancers, which were
not detected by MR in-bore biopsy cores. Also, one patient
got upgraded from insignificant cancer into clinically signif-
icant cancer due to the MR in-bore biopsy core. Thus, MR-
targeted biopsy detected more clinically significant cancers

and overlooked insignificant cancers with a fewer number of
biopsy cores as compared with the TRUS-guided systematic
biopsy. These findings corroborate the results of the trials
that evaluated the MR-targeted biopsies such as the PRECI-
SION and PROMIS trials.9,10 Similar to our study, the system-
atic analyses by Schoots et al11 and Wegelin et al18 that
reviewed 16 and 43 studies on MR-targeted biopsy, respec-
tively, revealed that MR-targeted biopsy had a similar overall
detection rate of cancers compared with systematic biopsy
with higher detection of csPCa and fewer detection of
insignificant cancers. However, in comparison with these
studies, MR in-bore biopsy had higher sensitivity of one in
our study, probably due to smaller sample size of our study,
inclusion of PI-RADS score 4 and 5 lesions, which have higher
sensitivity for csPCa, and absence of comparison with histo-
pathological standard of prostatectomy specimen.

We also made a comparison between combined MR in-
bore and systematic TRUS biopsy approach (study arm A)
with systematic TRUS biopsy only approach (study arm B).
The combined biopsy approach had greater overall and
significant prostate cancer detection rate compared with
systematic TRUS biopsy only approach. However, there was
also an increased detection of insignificant cancers in the
combined approach compared with the systematic biopsy
only approach (26.7 vs. 13.3%). Higher detection of insignifi-
cant cancers in study arm A (where patient underwent both
MR in-bore and TRUS-guided biopsy) may be due to higher
detection of insignificant cancer by TRUS-guided biopsy in
study arm A. Therefore, MR-targeted biopsy only approach
replacing the systematic biopsy would be preferred to com-
bat this problem. There may be a concern about the signifi-
cant cancers thatmight bemissed by theMR-targeted biopsy
but detected by the 12-core systematic biopsy. Prior studies
have shown that the percentage of csPCa cases that were
missed by MR-targeted biopsy but detected by systematic
biopsy is significantly low, between 0 and 10%.19,20 In our
study also, none of the csPCa cases detected by the system-
atic biopsy cores were missed by the MR-targeted biopsy
cores. The number of biopsy cores needed to detect one
significant PCa for MR in-bore biopsy was much lesser when
compared with TRUS-guided systematic biopsy (3 vs. 42),
thus highlighting the drastic decrease in the number of
needle cores in cancer detection and its associated compli-
cations. A recent study conducted by van der Leest et al
showed an 89% reduction in the number of needle cores
whenMR-targeted biopsywas used to detect prostate cancer
compared with TRUS-guided biopsy.21 We also found that
MR-targeted biopsy had a significantly greatermean positive
biopsy cores per patient with prostate cancer comparedwith
systematic TRUS-guided biopsy. Arsov et al found a 26%
increase in the mean positive biopsy cores per patient
with prostate cancer in the MR-targeted biopsy cores com-
pared with systematic TRUS-guided biopsy.22

Although MR in-bore biopsy is initially more expensive,
these extra costs are compensated for by the fewer detection
of clinically insignificant cancers by avoiding the subsequent
repeat TRUS-guided systematic biopsies and the treatment
of its complications. The patient’s “quality-adjusted life
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years” (QALY) is thus improved by preventing unnecessary
management of insignificant tumors and avoiding the delay
in the diagnosis of significant tumors.23,24 MR-TRUS fusion
biopsy enables the co-registration of previously acquired
MRI with real-time ultrasound to target the lesion. This
technique combines the advantages of each procedure in a
single techniquewhile decreasing sampling errors, which is a
major problem inTRUS-guided biopsy. The advantages ofMR
in-bore biopsy can also be applicable to that of MR-TRUS
fusion biopsy as previous studies have shown that there is no
significant difference in the detection rates of csPCa between
these two techniques.25,26

Our study had a few limitations. The sample size is relatively
small, and validation with further studies is necessary before
universal application of the same. Sixty patients were alterna-
tively assigned to study arms A and B with 30 patients in each
group. We believe that blinded alternate patient assignment
between the groups may not necessarily guarantee proper
matching between the groups. Widespread use of MR in-bore
biopsymaybe limitedduetohigh costofMR in-borebiopsy, and
its software, and longer time required for MR in-bore biopsy
(�30minutes to anhour). A surgical histopathologic correlation
was not performed as a reference standard since some of these
patients had a concurrent extra-prostatic extension or meta-
static disease and thus did not undergo a radical prostatectomy.
Hence, clinically significant cancer was defined only based on
the Gleason score and not on risk classification systems such as
National Comprehensive Cancer Network (NCCN) or D’Amico
riskgroups. Second, in studyarmA, there is apossibility thatMR
in-bore biopsy’s needle track could have biased the operator
who performed the systematic TRUS-guided biopsy. However,
the postbiopsyhemorrhagewouldpartly negate this effect. This
study has been reported and discussed based on the State,
Thoroughly, Analyze, Report, Translate (START) guidelines that
were recommended by an international working group for the
studies evaluating MR-targeted biopsy.27

Conclusion

In conclusion, MRI in-bore targeted biopsy of the lesion with
PI-RADS score of 4 or 5 had a greater sensitivity for detecting
csPCa, with fewer number of biopsy cores and lesser sensi-
tivity to detect insignificant cancers compared with TRUS-
guided systematic biopsy. In contrast, TRUS-guided system-
atic 12-core biopsy had a greater overall prostate cancer
detection rate associated with the overdetection of clinically
insignificant cancers. Thus, routine use of MR in-bore biopsy
over TRUS-guided systematic 12-core biopsy protocol could
avoid overdetection of clinically insignificant cancers with
fewer biopsy-related complications. However, this approach
requires validation in further studies.
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