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The introduction of multiparametric magnetic resonance
imaging (mpMRI) in the diagnostic pathway for prostate
cancer (PCa) marked a paradigm shift, whereby MRI-tar-
geted biopsy (MRI-TBx) improves the detection of clinically
significant PCa (csPCa) compared to random systematic
biopsy [1]. Moreover, MRI-TBx is associated with a decrease
in the incidental diagnosis of clinically insignificant PCa
and, therefore, with the risk of overtreatment compared to
systematic biopsy [1]. Given these premises, one may ask
what role random systematic sampling of the prostate has
in the mpMRI era.

First, prospective studies demonstrating the superiority
of a pathway based on MRI-TBx over systematic biopsy
mainly include asymptomatic men with a prostate-specific
antigen (PSA) level between 2 and 20 ng/ml and negative
digital rectal examination (DRE). In particular, the median
PSA at enrolment in the PRECISION, MRI-FIRST, and 4M
studies was below 6.8 ng/ml and up to 85% of the partici-
pants had a normal DRE [1–3]. Conversely, the risk of har-
bouring csPCa at systematic biopsy for a man with an
abnormal DRE or PSA of 20 ng/ml ranges between 25%
and 45% according to the Rotterdam ERSPC risk calculator
[4]. Since these patients were under-represented in avail-
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able studies assessing the role of mpMRI and targeted
biopsy, one might hypothesise that systematic biopsy
would not be inferior to MRI-TBx in this setting. The use
of upfront random systematic biopsy for men with a clinical
suspicion of PCa based on an abnormal DRE or PSA �20 ng/
ml would reduce the number of mpMRI examinations per-
formed with timelier diagnosis and savings for the health
care system.

Second, concomitant systematic biopsy might improve
the ability to diagnose csPCa for men undergoing MRI-
TBx. Indeed, the disease itself is multifocal, a feature that
current mpMRI techniques cannot fully grasp, as this imag-
ing modality is able to detect only 65% of all the foci of
csPCa identified at whole-mount pathology [5]. This is par-
ticularly true when considering small (<1 cm) lesions, for
which the risk of missing csPCa at mpMRI increases with
the Prostate Imaging-Reporting and Data System score of
the index tumour [6]. In terms of evidence from prospective
trials, MRI-FIRST demonstrated that addition of concomi-
tant systematic biopsy would allow detection of approxi-
mately 5% more men with csPCa compared to MRI-TBx
[2]. Similar figures were observed in the 4M study, and a
recent Cochrane meta-analysis estimated that omitting sys-
tematic biopsy at the time of MRI-TBx would miss approx-
imately 15% and 10% of ISUP grade group �2 PCa in the
biopsy-naïve and repeat biopsy settings, respectively [3,7].
On the basis of these findings, the European Association of
Urology guidelines currently recommend combining tar-
geted and systematic biopsy for biopsy-naïve patients [8].
Of note, the attempt to develop multivariable models to
identify men who could receive MRI-TBx alone failed and
currently there is no way to avoid systematic biopsy in this
setting [9].

Third, systematic biopsy at the time of MRI-TBx provides
important prognostic information and should guide the sur-
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gical approach. Random prostate sampling may serve as an
‘‘index of multifocality’’, which is important when formulat-
ing a therapeutic strategy. The presence of csPCa outside the
index lesion is associated with higher risk of adverse patho-
logic features at radical prostatectomy and this variable has
been included in models predicting lymph node invasion,
extracapsular extension, and seminal vesicle invasion [10–
12]. The accurate knowledge of the prostate gland outside
the index lesion obtained via systematic sampling allows
for accurate surgical planning, potentially reducing the risk
of positive surgical margins. The presence of csPCa outside
the index lesion in men treated with surgery has also been
associated with greater risk of biochemical recurrence and
therefore has important prognostic implications [13]. Per-
forming both systematic biopsy and mpMRI-TBx provides
the physician with complementary information. On the
one hand, targeted biopsy allows confident detection of
the main lesion of interest. On the other hand, systematic
sampling of the prostate allows detection of the few csPCa
lesions missed by mpMRI and provides information regard-
ing the multifocal nature of the disease, which is important
for risk stratification and prognosis.

Finally, systematic biopsy still represents the corner-
stone for follow-up of patients included in active surveil-
lance programs. Indeed, mpMRI is characterised by
suboptimal sensitivity for low-grade and low-volume dis-
ease and it misses a substantial proportion of csPCa at con-
firmatory or surveillance prostate biopsy in active
surveillance. Previous studies demonstrated that an active
surveillance strategy based on mpMRI to trigger MRI-TBx
would miss an unacceptable rate of csPCa [14]. Therefore,
systematic random confirmatory and/or surveillance biop-
sies should be performed even in patients with a negative
mpMRI.

To conclude, systematic biopsy still plays an important
role in the diagnostic and therapeutic pathways for PCa.
Future advances in imaging may result in a more detailed
picture of the prostate and therefore imaging could poten-
tially replace systematic biopsy. That said, as of today, ran-
dom sampling of the prostate should be considered an
integral part of prostate biopsies, as omitting them may
have repercussions for therapeutic management.
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