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Abstract: Prostate biopsy is the definitive investigation to diagnose prostate cancer. The 
ideal procedure would be one that offers fast and efficient results safely as an outpatient 
procedure. Historically, transrectal ultrasound (TRUS) biopsy is considered the gold standard 
but transrectal biopsy can under-sample the anterior and apical regions of the prostate and is 
associated with a risk of prostate biopsy-related sepsis, which may require intensive care 
admission. Transperineal (TP) biopsy addresses the inefficient sampling of TRUS biopsy but 
historically has been done under general anaesthetic, which makes it difficult to incorporate 
into timed diagnostic pathways such as the National Health Service (NHS) 2-week cancer 
pathway. TRUS biopsy has remained the mainstay of clinical diagnosis because of its 
simplicity; however, the recent development of simpler local anaesthetic transperineal 
techniques has transformed outpatient biopsy practice. These techniques practically eliminate 
prostate biopsy-related sepsis, have a shallow learning curve and offer effective sampling of 
all areas of the prostate in an outpatient setting. The effectiveness of TP biopsy has been 
enhanced by the introduction of multiparametric MRI prior to biopsy, the use of PSA density 
for risk stratification in equivocal cases and combined with more efficient targeted and 
systematic biopsies techniques, such as the Ginsburg Protocol, has improved the tolerability 
and diagnostic yield of local anaesthetic TP biopsies, reducing the risk of complications from 
the oversampling associated with transperineal template mapping biopsies. Areas where the 
literature remains unclear is the optimum number of cores needed to detect clinically 
significant disease (CSD) in patients with a definable lesion on MRI, in particular, whether 
there is a need for systematic biopsy in the face of equivocal MRI findings to ensure no CSD 
is missed. The Covid-19 pandemic has had a profound impact on prostate cancer referrals 
and prostate biopsy techniques within the UK; prior to the pandemic 65% of all prostate 
biopsies were TRUS, since the pandemic the proportions have reversed such that now over 
65% of all prostate biopsies in the NHS are transperineal. 
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Introduction
Prostate biopsy is the mainstay of prostate cancer diagnosis. Biopsy techniques are 
constantly evaluated and revised to ensure accurate detection of clinically significant 
disease (CSD), while using a fast and efficient technique.1 Transrectal ultrasound 
guided (TRUS) biopsy was once the gold standard as it was quick and easy, but it 
does not allow access to the whole of the peripheral zone (PZ) and anterior prostate and 
is accompanied by a risk of sepsis. Transperineal (TP) biopsy was developed over the 
last 20 years, but historically has required complex equipment, multiple cores were 
taken (Template Mapping Biopsy) and general anaesthesia (GA) was needed.2 Within 
the UK National Health Service (NHS), the introduction of pre-biopsy MRI has 
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transformed the diagnostic pathway, reducing unnecessary 
prostate biopsies and improving the detection of CSD, and 
has paved the way for the development of outpatient targeted 
and systematic TP biopsy techniques replacing the routine 
use of Transrectal prostate biopsy. This has become known as 
the “TRexit” Initiative.3

Materials and Methods
A literature search of peer-reviewed articles was per-
formed on the topics of the history, recent changes and 
advances in the field of prostate biopsies. The Medical 
Subject Headings used were “Prostate biopsy”, 
“Transperineal”, “Freehand”, “Systematic”, “Targeted”, 
“Cores”, “MRI prostate biopsy”, “Covid-19”. The articles 
were evaluated and selected based on author credentials, 
adherence to current guidelines and use of up-to-date 
techniques. Any relevant data will be presented and dis-
cussed, always with regards to its reliability.

History of Prostate Biopsies
Historically prostate biopsy was carried out transperineally 
but the introduction of transrectal ultrasound in the 1980s 
changed prostate biopsy practice dramatically. Although 
TP biopsy was preferred to transrectal biopsy due to con-
cerns regarding faecal contamination, Hodge et al.’s sex-
tant method of TRUS biopsy overshadowed preceding 
methods of random biopsy and established a new 
standard.4 Systematic TRUS biopsy was compared with 
a targeted TRUS biopsy of palpable or ultrasound visible 
abnormalities using a spring-loaded biopsy gun. The apex, 
middle and base of each lobe of the prostate were system-
atically sampled. With a cancer detection rate of 62%, the 
systematic biopsy detected 9% of disease missed by tar-
geted only. As a result, the sextant method became the 
gold standard. However, it is important to note this was 
a high-risk group of patients with palpable abnormalities 
but historically, this paper was important as it set a new 
standard, in a time where there was no common consensus 
regarding prostate biopsy techniques.4

The 6-core Systematic TRUS biopsy had limitations 
which were addressed by the work of Joseph Presti et al., 
who advocated that a 10-core systematic TRUS biopsy 
should include lateral Peripheral Zone cores in addition 
to the sextant method, which increased cancer detection by 
20–35%.5,6 However, the anterior prostate and apical area 
remained undersampled by the TRUS biopsy approach. 
This limitation combined with the risk of Prostate Biopsy- 
Related Sepsis (PBRS) led to the reappearance of TP 

biopsy in clinical practice, facilitated by the introduction 
of prostate brachytherapy as a transperineal intervention. 
The transperineal approach for biopsy offered better sam-
pling of the anterior and apical area of the prostate, 
detected CSD that was previously missed, and also came 
with significantly lower risk of PBRS, a potentially life- 
threatening complication of TRUS biopsy.7–10

Amongst many treatment changes introduced over the 
years has been the development of focal therapy as 
a prostate cancer treatment modality; before MRI scans 
became routinely available this required a more accurate 
localisation of lesions which was addressed using 
a brachytherapy grid.11 The template was fixed and allowed 
for mapping of the prostate in three dimensions (Figure 1) 
and rightfully earned its place in clinical practice in many 
centres worldwide. Nakai et al. showed that the method was 
effective at both detecting presence of disease as well as CSD 
with a number of cores ranging from 18 to 75.12 As expected 
systematic biopsy of the prostate was taken from every hole 
in the grid, with a 5 mm grid being statistically more efficient 
at detecting cancer than a 10 mm interval (95% and 78%, 
respectively) while also detecting more CSD, as shown by 
Crawford et al. However, these numbers were at the cost of 
a greater number of biopsies and consequently greater com-
plications, particularly urinary retention.13

The Ginsburg Systematic TP Biopsy 
Protocol
Despite its high detection rate of prostate cancer, the tem-
plate technique presented with post-procedural 

Figure 1 Transperineal template biopsy with brachytherapy grid. Image courtesy 
from BXTA.
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complications, with an incidence of 8.3% of haematuria and 
a risk of urinary retention in 11–13% of patients.14 

Independent of the size of the prostate an increased number 
of cores, specifically more than 35, increased the risk of 
urinary retention.15 This issue was addressed by the 
Ginsburg Consensus Meeting on Transperineal Biopsies 
which was held in Heidelberg by a group of urologists 
who were interested in standardising TP biopsies to help 
evaluate MRI abnormalities and deliver more effective sys-
tematic biopsy. The Ginsburg Study Group by consensus 
adopted a 24–38 Core systematic biopsy protocol, which 
became known as the Ginsburg TP Biopsy Protocol.16

The Ginsburg Protocol preferentially targets the PZ and 
divides it into anterior, mid and posterior sectors, while 
avoiding the transition and periurethral zones (Figure 2). 
The rationale behind this approach is to take advantage of 
the fact that the majority of prostate carcinomas are in the PZ 
and that glandular oedema around the urethra can be reduced 
by not taking so many cores from the transition zone in 
which the incidence of isolated prostate cancer is less than 
4%. Importantly, the reduced number of cores did not nega-
tively affect the cancer detection rate.16–18

This systematic biopsy approach was originally devel-
oped and described at Guy’s Hospital as Transperineal 
Sector Biopsies but it was decided at the Consensus that 
no one individual or institution should take credit and so it 
was renamed as the Ginsburg Protocol (Personal 
Communication R Popert Consultant Urologist, GSTT). 
Vyas et al. performed biplanar US-guided TP biopsy on 
634 patients with a previously negative TRUS biopsy, pri-
mary biopsies or low-risk disease diagnosed after 12-core 
TRUS biopsy from 2007 to 2011, with a number of cores 
ranging from 24–38; if the size was >30mL, basal cores 
were taken in addition to the scheme. Only 1.7% had acute 

urinary retention and no cases of urosepsis were reported. 
There was no statistical significance between the number of 
previous negative TRUS biopsy and the chance of a positive 
sector TP biopsy, most likely because TP biopsy offers 
sampling of areas of the prostate that were not sampled in 
TRUS biopsy.18 Eldred-Evans et al. reviewed the sector 
method on biopsy naïve patients, selected based on elevated 
PSA and/or abnormal digital rectal examination (DRE). The 
detection rate was found to be 61.9%, compared with 40– 
44% of TRUS biopsy for patients with the same selection 
criteria, with 75.1% of the cancers being CSD. No patients 
developed urosepsis and the urinary retention rate was only 
1.3% without routine prescription of α-blockers. The study 
also identified 17.3% of cancers exclusively located in the 
anterior part of the prostate, potentially missed by TRUS 
biopsy.20 The Ginsburg Protocol has been increasingly 
adopted as an alternative to Template Mapping biopsy and 
the protocol can be adapted to systematic TP biopsy taken 
using any method from template, to freehand and to MRI/ 
TRUS fusion.

PSA-Density
With factors such as family history, prostate-specific anti-
gen density (PSAD) and pre-biopsy multiparametric MRI 
(mpMRI) risk stratification is much better for patients 
suspected to have prostate cancer. The clinical application 
of PSA as a cancer marker was introduced by Stamey in 
the 1980s but its correlation with the size of the prostate 
with ageing complicated its use in risk stratification.21 To 
minimise unnecessary biopsies of non-CSD, PSAD was 
introduced, the ratio of PSA serum levels over the volume 
of the prostate. MacAskill et al., using systematic TP 
biopsy as reference, found that PSAD calculated from 
MRI (MR-PSAD) is superior to PSA alone, but as MR- 

Figure 2 Ginsburg Protocol template. Adapted from Eur Urol, Hansen N, Patruno G, Wadhwa K, et al. Magnetic Resonance and Ultrasound Image Fusion supported 
transperineal prostate biopsy using the ginsburg protocol: technique, learning points, and biopsy results. 332–340, Copyright (2016), with permission from Elsevier.19
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PSAD cut-off values rise, more CSD is missed.22 Washino 
et al. combined MR-PSAD with the imaging findings of 
mpMRI; two high-risk groups were observed: PI-RADS 
≥4 with MR-PSAD ≥0.15 and PI-RADS 3 with MR-PSAD 
≥ 0.30 were associated with the highest CSD detection rate 
(76–97%).23 A PSAD ≥ 0.15ng/ml/cc presented with clini-
cally non-significant disease, increasing the negative pre-
dictive value (91.15%).24 PSAD is an important factor in 
the selection of patients for prostate biopsy where the MRI 
findings are equivocal. Since there is not much research on 
equivocal MRI, Sonmez et al. investigated patients with 
PI-RADS 3 and PSA<10ng/ml and suggest a cut-off 
PSAD value of 0.11 and below to preclude CSD.25 With 
a PSAD <0.1ng/ml/cc and a normal MRI the risk of CSD 
is so low that most patients can be reassured and dis-
charged for PSA observation.

MRI & Prostate Biopsy
Incorporation of mpMRI in the prostate cancer diagnosis 
pathway has been responsible for transforming the prostate 
biopsy pathway such that pre-biopsy MRI has been uni-
versally adopted across the NHS.

In-Bore MRI
MRI guidance can be used in the prostate biopsy technique 
itself. In-bore MRI biopsy involves taking the biopsy 
using real-time MRI. The technique is promising due to 
its high detection rate and minimal complications. 
However, it has not been greatly adopted due to the com-
plexity of the procedure, the cost and more importantly the 
inability to perform the biopsy in an outpatient setting. 
Furthermore, there are limitations to the number of biop-
sies that can be taken.26,27

Pre-Biopsy MRI
A number of studies have demonstrated the efficacy of 
using mpMRI prior to biopsy. Porpiglia et al. randomly 
allocated biopsy naive patients to Group A, with mpMRI 
prior to biopsy and receiving targeted biopsy for visible 
lesions or systematic biopsy in the absence of visible 
lesions, and Group B, receiving only systematic biopsy. 
The detection rate of CSD (Gleason score ≥7 or Maximum 
Cancer Core Length of 5 mm) was 87.0%.28 In 2017, the 
multi-centre PROMIS study demonstrated that TRUS 
biopsy missed 52% of CSD detected by TP biopsy and 
that mpMRI can reduce the number of unnecessary biop-
sies by 27%. A sensitivity of 93% compared with 48% for 
TRUS was impressive, whilst the high negative predictive 

value (NPV) was reassuring.29 A literature review by 
Ahmed et al. concluded that mpMRI prior to biopsy is 
not only efficient but also highly cost-effective when 
weighed against the cost of unnecessary biopsies as well 
as unnecessary surveillance and subsequent treatment of 
non-CSD.30 The PRECISION study in 2018, established 
the superiority of mpMRI targeted biopsies compared with 
10–12 core systematic prostate biopsy, with higher effi-
cacy for detecting CSD and less insignificant disease.31 

Similar to the other MRI-based studies, they only per-
formed a targeted TP biopsy of MRI visible lesions, but 
most studies suggest there continues to be a need for 
systematic biopsies in addition to targeted biopsy.19

Cognitive vs MRI Fusion
Cognitive biopsies require the operator to review the 
patient’s MRI and have a mental image of the target, 
whereas MRI-US fusion involves marking of the lesion 
on mpMRI and specialised software fusion with real time 
US images, to improve the localisation of the lesion (see 
Table 1).

BiopSee was the first reported Transperineal MRI-US 
fusion system in 2011, with the ability to save the outlines 
for each patient (useful for active surveillance patients’ 
follow up). The template reassures safe position of the 
needle even with readjusting movements of the patient, 
however, it limits the number of cores taken from the 
anterior part of large prostates. A total of 807 patients 
underwent fusion TP biopsy with BiopSee (24-core 
Ginsburg Protocol used for systematic biopsy and 2 core 
targeted biopsies) in a multi-centre study by Hansen et al. 
The detection rate was 68% with CSD rate being 49%.19,32

Esaote is another option featuring adjustment of the 
transparency between ultrasound and MRI, but most impor-
tantly allowing the biopsy to be taken using one perineal 
access point, thus allowing sampling of the peripheries of 

Table 1 MRI-US Fusion Biopsy Systems Currently in Clinical Use

Type of Biopsy Use of Biopsy

TRUS biopsy with 
MRI-US Fusion

The GPS sensor allows TRUS biopsy use

TP biopsy with MRI- 
US Fusion

The probe is on a stepping unit with 
a brachytherapy grid which is linked directly 

to the fusion system

Freehand TP-MRI-US 

Fusion

The GPS allows it to be used freehand
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large prostate glands. However, the landmarks are set by the 
operator themselves and not by the system’s detection of 
overlapping structures on ultrasound and MRI; this can lead 
to standardisation errors.33 In 2020, Marra et al. investi-
gated the efficacy and tolerability of freehand mpMRI 
fusion-targeted biopsy on 459 men. Systematic biopsy 
involved taking 12 cores from the PZ but not routinely 
from the anterior and transition zones. The fusion system 
yielded good results with 63.6% detection rate. CSD was 
53.8% in the fusion-targeted group and 45% in the systema-
tic group. The process caused low-level pain, retention 
presented in only 3 cases with suspected BPH; and no 
UTI or urosepsis episodes were recorded.34,35

Even though fusion biopsies are promising there appears 
to be no clear advantage in detection rate compared with 
cognitive biopsies,36 as these methods show comparable 
results and no statistically significant difference.37 

Looking at similar sample sizes of two different studies, 
Zhang et al.’s freehand Esaote fusion TP biopsy38 and Neale 
et al.’s freehand PrecisionPoint cognitive MRI TP biopsy,39 

cognitive MRI biopsy shows better detection rate (84% 
compared with 50.45%) and CSD detection (69% compared 
with 44.2%). Nevertheless, Oderda et al., comparing the 
two methods with 50 patients randomised into KOELIS 
fusion or cognitive biopsy, suggest that fusion may have 
a role in better detection of prostate cancer for lesions 
≤10 mm.40 Due to its high cost, fusion biopsy might be 
better reserved for hard to target smaller lesions with nega-
tive cognitive targeted biopsies.

US & Prostate Biopsy
Routine pre-biopsy MRI in all patients, such as occurs 
within the NHS, is unusual. This is due to a combination 
of perceived cost and the need for specialist uro- 
radiologists for reporting; mpMRI is not an available 
modality in many institutions across the world. 
Consequently, in centres where there is limited access to 
mpMRI or specialist reporting, the use of advances in 
ultrasound has been drawing attention as a potential, 
more affordable and thus more accessible diagnostic ima-
ging compared with mpMRI. One of the first and most 
popular diagnostic methods has been HistoScanning, 
a software based system that uses backscatter signals nor-
mally omitted by normal ultrasound to provide a 3D image 
and detect possible lesions. Prostatic HistoScanning True 
Targeting (PHS-TT) offers fusion of the HistoScanning 
imaging with live ultrasound. Although initial outcomes 
reported were promising, with a 100% sensitivity and 

100% NPV,41,42 the lack of reproducibility by subsequent 
studies and the decrease in these values as the sample size 
increased should be appraised.43 Nunez-Mora et al., with 
a small sample size, found a NPV of 96.5%. Schiffmann 
et al. has been the largest study to investigate the applica-
tion of HistoScanning in prostate biopsy. They demon-
strated a low NPV of 28.8–33.1% and a high false 
positive rate of 73.1%.44 Other new ultrasound modalities 
exist, including Artificial Neural Network Analysis 
Computed Transrectal ultrasound (ANNA/C-TRUS), 
Shear-Wave Elastography (SWE) and Contrast-Enhanced 
Ultrasound (CEUS). Despite their high sensitivity and 
specificity values, the results from large-scale clinical 
trials that could provide a clearer picture of their effective-
ness in prostate biopsy, in comparison to the available 
evidence on MRI in the literature, are still pending.45 

The major dilemma lies in the operator-dependent nature 
of these ultrasound modalities as well as identified uncon-
trolled factors, including prostate size and distance of 
probe from the anterior prostatic capsule. At present, the 
role of these modalities, especially in light of the abundant 
evidence of the superiority of mpMRI, remains doubtful.46

Freehand Transperineal Biopsies
Transperineal template mapping and Ginsburg Protocol 
biopsies using a brachytherapy stepping unit require com-
plex equipment and a general anaesthetic which make them 
impractical for general use. However, increasingly urologists 
are resorting to other means to target the prostate transper-
ineally. One of the most important milestones in the history 
of prostate biopsy has been the use of local anaesthetic 
freehand biopsy. As the name suggests, the needle can be 
handled manually, going through the perineal skin under 
local anaesthetic (LA) in an outpatient setting. A total of 
1287 freehand transperineal biopsies were performed by 
Stefanova et al. with a detection rate of 49.8% and CSD 
rate of 60.1%, suggesting an increase in detection due to 
better sampling of the anterior zone compared with TRUS 
biopsy. With a minimum of 10 cores, including the anterior 
and posterior apex, anterior and posterior base and mid 
lateral left and right sides, there were 1.6% cases of acute 
urinary retention and only 0.3% of post-procedure infection. 
No cases of urosepsis were reported in any of the patients.47 

These results are comparable to reports of TP Sector biop-
sies using the Ginsburg Protocol but importantly were 
achieved under local anaesthetic.18–20 Utilising a VAS 
(visual analogue scale) for pain they found that 3.1/10 was 
the highest pain reported and that was during anaesthetic 
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administration. When 70 patients were asked about the 
difference in discomfort between TRUS biopsy and free-
hand TP biopsy there was an equivocal response, with most 
reporting comparable discomfort.47

PrecisionPointTM Transperineal Access 
System
The major problem with freehand biopsies is there is not 
actually a free hand. One hand holds the ultrasound probe, 
the other holds the biopsy gun and it is necessary to align 
the biopsy needle with the ultrasound array. This can be 
difficult to achieve and is difficult to learn, which limits 
the generalizability. The biopsies tend to be taken using 
a “fan” distribution and this can result in undersampling 
of the anterior apical prostate. The problem with align-
ment of the probe with the biopsy guide has been over-
come using a simple disposable device, the 
PrecisionPointTM Transperineal Access System. Unlike 
other methods involving piercing the perineal skin multi-
ple times to reach the prostate longitudinally, the 
PrecisionPoint uses two access points in the perineum 
for each side. The 5-aperture grid and the stabilization 
unit are attached directly onto the shaft of the transrectal 
ultrasound probe (Figure 3). The manipulation of the 
access needle is not limited by the pelvic bones and its 
mechanism ensures the biopsy needle is in line with the 
ultrasound probe and so always remains visible. The 5 
holes in the guide allow the operator to access different 
areas of the prostate, particularly the anterior apical area. 
Cognitive targeting is achieved easily by simply directing 
the access needle at the region of interest through the most 
appropriate hole on the grid. The PrecisionPoint system 

has been shown to be well tolerated under LA with 
equivalent cancer detection rates to standard transperineal 
biopsies under general anaesthetic. In common with TP 
biopsies sepsis rates are almost zero, and unlike TRUS 
biopsy this can be achieved without routine antibiotics. 
Rates of urinary retention under local anaesthetic using 
the limited perineal puncture approach are less than 0.5%. 
Importantly, urology advanced nurse practitioners and 
radiographers can be trained to use the PrecisionPoint 
techniques, thus distributing the workload between more 
healthcare staff.10,48

Kum et al. presented the initial outcomes of 
PrecisionPoint for 176 men in the UK. They found a high 
detection rate of 79%, 76.3% for biopsy naive patients. 
PrecisionPoint seems to be good at detecting CSD 
(60.9%) while avoiding overdiagnosis of patients who 
would not benefit from treatment. The use of VAS scores 
(out of 100 mm) yielded low pain generally with the highest 
being recorded during administration of the LA, as reported 
from other studies as well. Interestingly they found that the 
mean pain was 27.5/100 when the procedure was performed 
in the outpatient clinic and 45/100 when done in the day- 
surgery unit, demonstrating how patient expectations may 
affect their perception of pain with the increased anxiety 
associated with hospital admission and peri-operative pro-
cesses. No cases of PBRS were reported. Self-limiting 
haematuria and haematospermia in 75.4% and 40.4%, 
respectively were reported with only 1% of urinary reten-
tion, and this occurred in patients under general anaesthesia 
or intravenous sedation. No retention was reported in 
patients biopsied under local anaesthetic.47,48,50

Camprobe
CAMPROBE is another method of LA freehand biopsy. 
This is similar to a co-axial needle but it includes an 
integrated needle for delivering the local anaesthetic to 
the periprostatic tissue and the perineal access needle is 
designed with a funnel to facilitate placement of the 
biopsy needle within the access needle more safely. With 
a range of 10–12 cores for systematic biopsy, it demon-
strates good tolerability, with low pain and superiority to 
TRUS biopsy.51 Although a small sample size (40 
patients) has been used to assess it, it shows good results 
with 68% overall cancer and 47% CSD detection rate. 
However, this was in a patient population with a known 
diagnosis of prostate cancer on Active Surveillance, so one 
might have expected an overall higher cancer detection 
rate.52 The CAMPROBE device is not fixed in line with 

Figure 3 PrecisionPoint. Image courtesy with permission from Perineologic 
(https://perineologic.com/precisionpoint/)49
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the US probe and so is similar to freehand biopsies and, as 
demonstrated by Ristau et al., the fan-like technique used 
in the study is inferior to the sector method.53

Optimum Number of Biopsy Cores 
for Targeted Biopsy
Regarding the number of cores for targeted biopsy, there 
seems to be no consensus in the literature. Hansen et al.’s 
multi-centre study of MRI Fusion and Cognitive Fusion TP 
biopsies showed the detection of CSD (defined as Gleason 
Score ≥ 7) increased with median 4-core fusion TP biopsy 
cores used in one centre and even more with 4 cognitive 
targeted TP biopsy used in another centre. However, this 
could be a discrepancy between different centres and not 
purely the number of cores.32 Currently there is literature 
discussing the number of target cores only using the trans-
rectal approach so it is of great importance that more research 
is carried out to investigate the minimum number to detect 
CSD with TP biopsy. There is no real consensus on the 
number of targeted biopsies that should be taken according 
to PIRAD score or lesion size. However, Ploussard et al. have 
examined this methodically in a cohort of patients under-
going fusion targeted biopsies followed by radical prostatect-
omy and concluded that at least 4 targeted cores should be 
taken in PIRADS 3 score lesions whereas 3 cores seemed 
enough in PIRADS 4–5 cases to improve Gleason grade 
prediction and to limit upgrading risk to 30%.54

From a practical perspective the recommendation of the 
authors is that two biopsies is probably the minimum that 
should be taken from a large lesion >10 mm, but with smaller 
lesions of 4–10 mm it is probably necessary to take more 
biopsies between 4 and 6 cores to ensure adequate sampling.

Optimum Number of Cores for 
Systematic TP Biopsy
The number of systematic cores varies greatly from paper to 
paper using different methods. Marra et al. reported 
a statistically significant increase in pain in proportion with 
the number of cores under local anaesthetic.34 

Notwithstanding, there are some studies that argue that the 
number of cores does not have an effect on the levels of pain 
during the procedure. Demirtas et al. looked at a total of 252 
patients comparing MRI-US Fusion to TRUS-guided 12- 
core biopsy and found no significant difference in the VAS 
score between the two groups.55 Increased number of cores 
also correlates with increased incidence of urinary retention 
in the case of template biopsy.15 In Kum et al., where the 

PrecisionPoint was used, there was no difference in pain 
scores or complications by increasing number of cores, with 
a number of ≥28 cores being reported as tolerable.48 This 
suggests that the less invasive 2-puncture-access-point sys-
tem eliminates the factor of pain and complications regard-
ing the number of cores sampled which are directed to the 
PZ rather than sampling the TZ.

Systematic vs Targeted Biopsies
With regards to the dilemma of combining targeted with 
systematic biopsy instead of performing solely targeted 
biopsies, Marra et al. using the freehand Esaote Fusion 
TP biopsy found that 17.4% of CSD would have been 
missed by targeted-only biopsy if systematic biopsy was 
not performed.34 This translates to 1 in 5 men with CSD 
needing an additional systematic biopsy to be diagnosed 
with prostate cancer. In Kum et al., with PrecisionPoint 
cognitive targeted TP biopsy, 6 out of 35 cancer cases 
(17%) would have been missed without additional sys-
tematic biopsy.48 There will always be a risk that target- 
only biopsies may under-sample the gland; this would be 
less important if all patients were treated with radical 
whole gland treatment but with the increasing use of 
Active Surveillance and less invasive techniques such 
as focal therapy, additional systematic biopsy 
remains necessary. What has not been determined is 
how best this should be done. It is also worth noting 
these papers were not designed to specifically answer 
this research question. Neale et al., also using the 
PrecisionPoint device, reported a similar number of 
12% of CSD missed by target-only biopsy. Since their 
missed detection was only 4% for LIKERT 4 and 0% for 
LIKERT 5, the pattern suggests there is a decreasing role 
for additional systematic biopsy as the suspicion of can-
cer increases. A 4-core targeted biopsy with additional 6 
systematic cores in the quadrant where the lesion was 
found would have detected 97% of CSD, supporting 
a target-quadrant systematic approach. Furthermore, 
without systematic biopsy, cancer in the contralateral 
quadrants, apart from the visible lesion, cannot be 
excluded, and diagnosis is heavily reliant on the quality 
of MRI imaging and reporting; thus, these patients can-
not be treated with focal therapy with certainty.39

COVID-19 and Prostate Biopsies
The “exit” from TRUS biopsy has become known as the 
TRexit initiative.56 TRexit has never been more pertinent 
than during the current COVID-19 pandemic where 
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COVID-19 patients occupied most of the hospital beds and 
utilised most of the resources available. At the start of the 
Covid-19 pandemic, the British Association of Urological 
Surgeons (BAUS) recommended that both TRUS biopsies 
and GA procedures be kept to a minimum.57 This has had 
a significant impact on the prostate diagnostic pathway. 
A survey of 105 centres during the height of the pandemic 
indicated that LA TP was the preferred method for prostate 
biopsy by clinicians; 64% of those centres offering GA TP 
and 60% of those offering TRUS biopsies had to stop 
prostate biopsies, but only 20% of centres offering LA TP 
suspended their biopsy service.58

The impact of the pandemic on waiting lists following 
the suspension of routine elective surgery means that the task 
that lies ahead to recover the NHS elective surgery position 
is challenging. The pandemic may have provided the oppor-
tunity to increase the uptake of LA TP biopsies nationally as 
a cost-effective alternative to GA TP biopsies, freeing up 
lists for other elective procedures that were suspended during 
the pandemic, and accelerate a transition away from TRUS 
biopsy, providing a better and safer outpatient biopsy proce-
dure and achieve a UK TRexit. The TRexit approach 
requires the full uptake of mpMRI prior to biopsy in combi-
nation with PSAD to avoid biopsies of non CSD, TP biopsy 
under LA to avoid aerosol-generating intubation, limiting the 
risk of urosepsis, while providing a well-tolerated and effec-
tive prostate biopsy sampling. It is unrealistic to expect that 
all cases can be done under LA, however, a LA block in 
conjunction with light sedation can avoid the use of GA. 
Despite all the adversities of the pandemic, the need for the 

TRexit initiative has been accelerated. There had already 
been a shift towards TP biopsies even before the Covid-19 
pandemic: over the last 10 years TRUS biopsy has outnum-
bered TP biopsy with a 4:1 ratio. However, in the 2 years 
before the pandemic this moved to a 2:1 ratio.59 The latest 
Hospital Episode Statistics data indicates that prostate biop-
sies reduced by 30% overall but TP biopsies accounted for 
nearly 70% of all biopsies. The “TRexit” Initiative to transi-
tion from TRUS to LA TP seems increasingly achievable 
(Figure 4), the only question is when.

Conclusion
Prostate biopsy techniques have evolved into a highly use-
ful and effective diagnostic tool for prostate cancer. 
Advances such as the Ginsburg Protocol refining the sys-
tematic TP biopsy technique and the breakthrough of free-
hand methods and transperineal access systems 
revolutionising the way biopsies are performed in an out-
patient setting under LA are driving a move towards TRexit 
across the UK. Cancer detection rates are very acceptable, 
and the morbidity is low; however, there is still a lot of 
research required to determine the optimum number of 
targeted cores and to establish a reproducible strategy for 
systematic biopsies in patients with equivocal MRI find-
ings. The increasing interest in MRI targeted biopsies, both 
cognitive and MRI US fusion, is improving the detection of 
clinically significant disease and reducing the detection of 
insignificant disease but there is a paucity of comparative 
data between TRUS MRI Fusion vs TP MRI Fusion tech-
niques. A recent systematic review indicates that most 

Figure 4 Percentage of TRUS biopsy vs TP biopsy by year 2014–2021 (R Popert, Guy's & St Thomas' Hospital, Personal Communication, June 2021).
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evaluations of TRUS vs TP are comparative cohort studies, 
mainly because randomized controlled trials are considered 
inappropriate because of the potential risk of PBRS from 
TRUS biopsy.60 The suggestion is that the TP approach, 
even with fusion or targeted biopsies, provides better detec-
tion of clinically significant disease, anterior tumours and 
fewer complications, than TRUS; it is a safer biopsy and 
better fit for a post Covid future.
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