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Abstract
Background Transrectal (TR) ultrasound-guided prostate biopsy is one of the most commonly performed urologic proce-
dures worldwide. The major drawback of this approach is the associated risk for infectious complications. Sepsis rates are
increasing due to rising antibiotic resistance, representing a global issue. The transperineal (TP) approach for prostate biopsy
has recently been adopted at many centres as an alternative to the TR biopsy, and it was shown to be associated with a lower
risk for sepsis. The aim of this study was to assess safety and tolerability of TP prostate biopsy performed in local
anaesthesia.
Methods We retrospectively analysed data of patients who had undergone office-based TP prostate biopsy in local
anaesthesia, performed by a single surgeon between January 2015 and May 2019. We evaluated the patients’ acceptance of
the procedure by a pain score, as well as its safety and diagnostic performance.
Results Four hundred patients were included. Median age was 66 years [range, 49–86]. Median prostate-specific
antigen (PSA) concentration was 6.4 ng/ml [range, 0.3–1400], median PSA density was 0.15 ng/ml2 [range, 0–31.1] and
median prostate volume was 40 ml [range, 6–150]. A total of 118 (29.5%) and 105 (26.2%) patients had orally received
two and one doses of 500 mg fluoroquinolone, respectively, and 177 (44.3%) patients did not receive any antibiotic
prophylaxis. No infectious complications occurred. Median pain score was 2.0 (range, 0–8). Overall cancer detection rate
was 64.5% (258/400).
Conclusions Freehand TP prostate biopsy in local anaesthesia is a safe, effective and well-tolerated outpatient procedure
with a high cancer detection rate. The elimination of infectious complications and its high accuracy make this technique a
feasible alternative to the TR approach for the urological office. We assume that the single puncture and our trocar-like
access sheath introduction technique diminish tissue trauma and bacterial exposition, and thus contribute to these promising
results.

Introduction

Prostate cancer (PCa) is the most common cancer in men
[1]. Due to demographic developments and an increase of
aggressive tumours in younger patients, PCa nowadays is
ranked as second leading cause for male cancer death [2].
New diagnostic technologies like multi-parametric magnetic
resonance imaging (mpMRI) enable improved detection of
clinically relevant PCa. Therefore, MRI-targeted prostate
biopsy (PBx) currently represents the standard method for
PCa diagnosis. PBx can be performed via a transrectal (TR)
or a transperineal (TP) approach, both of which have
advantages and disadvantages. TR PBx can be performed
under local anaesthesia (LA) in an outpatient setting and
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therefore represents the standard in-office technique. In the
US, the overwhelming majority of biopsies are performed
via a TR approach (93.1–99.2%) [3]. Due to the passage of
needles through the rectum, patients are at risk for infec-
tious complications. The incidence of cystitis, prostatitis,
epididymitis and sepsis ranges between 5 and 7%. Admis-
sion rates of up to 2% are reported, despite the use of
antibiotic prophylaxis [4–6]. Infection rates after TP PBx
are significantly lower [7, 8]. However, TP PBx is usually
performed under general or spinal anaesthesia. Recent cost
analyses comparing TP PBx under general anaesthesia to
TR PBx demonstrated 153% higher costs for the TP pro-
cedure [9]. Therefore, TP PBx is considered not suitable as
an “in-office procedure”, and the associated logistic barrier
(need for general or spinal anaesthesia) has impeded its
widespread use [10]. Accordingly, the percentage of TP
PBx performed in the US during the period between 2009
and 2017 is stagnating well below 1% [3]. Furthermore,
MRI-targeted PBx requires specialised training and soft-
ware based biopsy systems. Free-hand cognitive fusion
techniques, however, may represent an alternative method
for the in-office application [11]. Current results could
demonstrate excellent cancer detection rates via perineal
approaches, most probably due to the easier access and
detection of anterior tumours [12, 13].

Performing TP PBx under an LA is combining all ben-
efits of the two approaches. First evidence already suggests
that TP PBx using an LA represents a viable alternative to
TR PBx [11, 14–16]. Currently, efforts are made to improve
the safety and tolerability of TP PBX under an LA by using
specialized cannulas [11, 15, 16].

The aim of this study was to evaluate a series of TP
PBX under an LA in terms of safety, tolerability and fea-
sibility as an in-office procedure. Furthermore, we assessed
the cancer detection rates of free-hand cognitive fusion
biopsy.

Patients and methods

Four hundred patients who underwent perineal PBx at Uro
Merian, Basel, between January 2015 and May 2019 were
enroled in this retrospective study. Demographic and clinical
data, such as antibiotic prophylaxis, mpMRI findings and
number of biopsies, as well as histopathologic findings were
extracted by chart review. This study was approved by the

local ethical commission IRB (EKNZ 2019–01208). Three
hundred and eight (77%) of the patients had undergone
mpMRI prior to biopsy. All biopsies were performed by a
single surgeon (OS), assisted by his care assistant. The first
118 (29.5%) patients in this cohort have received two doses
of 500mg fluoroquinolone orally. The first dose was taken
in the evening prior to PBx and the second dose was taken
1 h before the biopsy. The next 105 (26.2%) patients have
received only a single dose of 500 mg fluoroquinolone one
hour before the biopsy. Since June 2017, we have fully
abstained from antibiotic prophylaxis, wherefore the
remaining one hundred and seventy-seven (44.3%) patients
had received no antibiotic prophylaxis, unless otherwise
indicated (Table 1).

All imaging was performed with 3 T MRI scanners.
During the first phase of the study, Prostate Imaging-
Reporting and Data System (PI-RADS) (v.1) was applied
for the evaluation of prostate MRI. After publication of PI-
RADS (v.2) in January 2016, the updated version was used.
We compared the overall cancer detection rates during these
two periods in order to examine whether the two versions of
the PI-RADS would result in significantly different cancer
detection rates.

Technique

The patients were placed in lithotomy position, the peri-
neum was disinfected and a rectal ultrasound probe (linear
probe, 7.5 MHz, Arietta V70, Hitachi) was introduced. On
each side of the midline, 10 ml of LA (1% lidocaine) was
applied to the perineal skin and the subcutaneous tissue, as
well as to the pelvic floor under ultrasonic guidance. A 16-
Gauge (1.6 mm) needle was then introduced into the numb
skin and used as an access sheath for the biopsy gun
(Corazor 18GA/1,20–240 mm, Uromed). Optimal skin
entry points were chosen 45° ventral and 1.5 cm from the
anus (Fig. 1) as described by Emiliozzi et al. [17].

This allowed targeting any area of the prostate, thus
enabling both systematic and cognitive MRI/US fusion
biopsy (Fig. 2). The standard random biopsy template
comprised 12 biopsy cores. The number of biopsies taken
was adapted to the individual prostate volume. In case of
suspicious lesions in mpMRI (≥PI-RADS 3), an additional
targeted biopsy was performed. Generally, two biopsy cores
per identified lesion were taken.

Table 1 Periprocedural
antibiotic prophylaxis and
prevalence of infectious
complications.

Periprocedural antibiotic prophylaxis n (%) Prevalence of infectious complications (%)

Two doses of 500 mg fluoroquinolone 118 (29.5%) 0

One dose of 500 mg fluoroquinolone 105 (26.3%) 0

No antibiotic prophylaxis 177 (44.3%) 0
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A visual analogue scale (VAS) ranging from 0 to 10 was
used to record the pain perceived by the patients during the
procedure. We used the Clavien Dindo grading system [18]
to classify clinically relevant complications such as urinary
retention and infectious complications occurring after PBx.
Other complications, such gross haematuria or haematos-
permia, were self-limiting in all patients and were not
assessed systematically, as a meta-analysis [19] has already
demonstrated no significantly different prevalence for TR
and TP approaches.

All statistical inference testing and data visualisation was
performed using R 3.0.1. Ordinal and continuous data were
analysed using a chi-square test and a non-parametric
Mann–Whitney U test, respectively. Non-normality

Spearman’s correlation tests were performed to determine
the associations between different independent variables.
All tests were performed at a significance level of α= 0.05.
Data are presented as medians with the maximum range.

Results

The median age was 66 years [range, 49–86]. Median
prostate-specific antigen (PSA) concentration was 6.4 ng/ml
[range, 0.3–1400], median PSA density was 0.15 ng/ml2

[range, 0–31.1] and median prostate volume was 40 ml
[range, 6–150] (Table 2). Multi-parametric MRI of the
prostate revealed a total of 266 lesions suspicious for PCa.
Thirty-one (11.7 %) of these lesions were classified as PI-
RADS 3, 172 (64.7%) as PI-RADS 4 and 63 (23.7%) as PI-
RADS 5 (Table 3). In 266 (66.5%) of the 400 patients, the
TP random biopsy was performed in combination with
freehand MRI/US cognitive fusion; the remaining 134
(33.5%) of the patients underwent the TP random biopsy
only. The median number of cores taken was 13 [range,
4–20]. Two hundred and eighty-four (71%) of the patients
were biopsy naïve, 77 (19.3%) underwent re-biopsy and 39
(9.8%) had undergone two or more biopsies previously
(Table 2). Median VAS score for pain was 2 [range, 0–8].
We could detect a significant correlation of age with per-
ceived pain: older men perceived less pain than younger
individuals (p < 0.01). Prostate volume and total number of
biopsies did not correlate with the perceived pain during the
procedure (p > 0.05). None of the patient required additional
analgesics or LA. None of the PBx had to be interrupted due
to discomfort or pain. Twenty-three (54.8%) of 42 men who
had undergone prior TR PBx rated TP PBx as the less
painful procedure, 15 (35.7%) reported no difference and 4
of 42 (9.5%) preferred TR PBx over TP PBx. No peripro-
cedural complications occurred. Four (1%) of the overall
400 patients developed acute urinary retention after biopsy
and required temporary catheterisation (Clavien Dindo
Grade 1). Infectious complications occurred neither in the
group of patients who had received antibiotic prophylaxis
nor in the group who had received no antibiotic prophylaxis

Fig. 1 The patients are placed in lithotomy position. Optimal entry
points are chosen 45° ventral and 1.5 cm from the anus as described by
Emiliozzi et al. [17]. A 16-Gauge (1.6 mm) needle functions as an
access sheath for the biopsy gun.

Fig. 2 The two perineal entry points allow to biopsy all areas of the
prostate under transrectal ultrasound guidance. The fan technique
enables to obtain biopsies from the whole gland and make especially
anterior targets easily accessible.

Table 2 Baseline characteristics.

Age in years, median [range] 66 [49–86]

Prostate volume in ml, median [range] 40 [6–150]

PSA in ng/ml, median [range] 6.4 [0.3–1400]

PSA density in ng/ml2, median [range] 0.15 [0–31.1]

Median number of total biopsies, median [range] 13 [4–20]

First biopsy, n (%) 284 (71%)

Re-biopsy, n (%) 77 (19.3%)

Multiple prior biopsies, n (%) 39 (9.8%)

Feasibility of freehand MRI/US cognitive fusion transperineal biopsy of the prostate in local. . .



(Clavien Dindo Grade 0) (Table 1). Overall cancer detection
rate was 64.5% (258 of 400 patients). The application of PI-
RADS (v.1) and PI-RADS (v.2) had no significant effect
(p > 0.05) on the cancer detection rates (59.0% vs. 66.4%).
Two hundred and fifteen (83.3%) of the 258 detected PCas
were classified ≥ISUP Grade 2 and thus clinically relevant.
Cancer detection rate in patients with PI-RADS 3, 4 and 5
lesions was 45.1% (14/31), 62.2% (107/172) and 93.7%
(59/63), respectively (Table 3). Overall cancer detection rate
in biopsy naïve patients and patients with repeat biopsies
was 70.1% (199/284) and 50.9% (59/116), respectively
(p < 0.01).

Discussion

One of the primary objectives of this study was to evaluate
the tolerability of TP PBx performed under an LA in an
office-based setting. In our series, TP PBx under an LA was
tolerated well, which is reflected by the low median pain
score of 2. Furthermore, more than half of the men who had
previously undergone TR PBx rated the TP approach as less
painful, whilst about one third of these men reported no
difference in regard to perceived discomfort. The low levels
of pain are also attributed to the single puncture and the
trocar-like access sheath. This technique diminishes trauma
to the perineum as compared with the use of templates or
grids with multiple entry points. Other studies using similar
access systems also reported the feasibility of TP PBx under
an LA [15, 16]. We need to highlight that in our series, TP
PBx under an LA was performed by an experienced sur-
geon. Personal patient counselling before, during and after
the procedure is indispensable and plays an important role
for successful performance.

The second primary objective of this work was to assess
the safety of TP PBx in terms of infectious complications
with and without periprocedural antibiotic prophylaxis.
After our initial experience in 118 patients with 2 doses of
antibiotic prophylaxis and no occurrence of infectious
complications, we started administering only a single dose of
antibiotic prophylaxis in the next 105 men and we finally
completely omitted antibiotics in 177 patients. None of the
patients in the complete series developed any infectious
complications. We assume that the two single entry points
and our trocar-like access sheath diminish tissue trauma and,
through the avoidance of passage of the biopsy needle
through the rectal wall, bacterial exposure. These results
suggest that TP PBx requires no antibiotic prophylaxis,
although the current guidelines of the American Urological
Association and the European Association of Urology both
recommend periprocedural antibiotic prophylaxis for TR
PBx. Moreover, the European commission recently issued a
ruling to no longer use fluoroquinolones as prophylaxis forTa
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PBX due to associated severe side effects. As we are also
facing increasing rates of infectious complications due to
multidrug resistant bacteria [20], our technique of TP PBx
represents an effective method to eliminate infectious com-
plications and, as a direct consequence, to reduce the cost for
their treatment. In addition, the reduced use of antibiotics
eliminates the risk of antibiotic-related complications and
minimises the development of drug resistant bacteria.

Importantly, our series also demonstrates that general or
spinal anaesthesia is not required for the performance of TP
PBX. Conducting TP PBX under an LA significantly sim-
plifies the procedure and makes TP PBX a feasible in-office
procedure. This could lead to a more widespread applica-
tion. Last yearʼs cancer registry data from Australia and
New Zealand demonstrate an increasing use of perineal
biopsies with already 23% of biopsies performed via a TP
approach [21]. A similar trend can be observed in the UK,
where PCa diagnosis was confirmed by perineal biopsy in
approximately 12% of all biopsies [22]. These and our data
point to a trend towards an increased use of the TP PBx,
following the obvious advantages of this approach. The
application of this cheap and save method in an outpatient
setting also yields an enormous potential for health care
savings, given the fact that estimated more than 1 million
prostate biopsies are performed annually in the US [4].
Moreover, to use our technique of TP PBx in an LA,
standard urological office equipment can be used and no
other sophisticated devices or software based biopsy sys-
tems are needed.

Previous studies demonstrated comparable diagnostic
results of TR PBx and TP PBx in terms of cancer detection
rates [14, 19, 23]. The applied freehand MRI/US cognitive
fusion TP PBx yielded an overall cancer detection rate of
64.5%, which is slightly higher than the cancer detection
rates reported elsewhere [14, 19, 23]. The significantly
lower overall cancer detection rate in patients who had
undergone prior biopsy (50.9%), as compared with biopsy
naïve patients (70.1%), is most likely due to the fact that
these patients have elevated PSA levels due to benign
prostatic lesions, such as benign prostate hyperplasia (BPH)
or chronic inflammatory disease. In particular, the high
cancer detection rate of 93.7% in cases with PI-RADS
5 highlights the diagnostic precision of this method in the
hands of an experienced surgeon. In our view, this techni-
que requires the ability to precisely read mpMRI in order to
create a three-dimensional view of the prostate, as well
as experience in ultrasound-guided PBx. Given these pre-
requisites, and most urologists have these capabilities,
comparable cancer detection rates should be reproducible in
any urological office.

This study is limited due to its retrospective design, the
single centre data and the lack of an adequate control group.

Nevertheless, this work contributes to the mounting body of
evidence demonstrating the feasibility, safety and patients’
tolerability of TP PBx under an LA. The advantages of
omitting periprocedural antibiotic prophylaxis, the elim-
ination of infectious complications and the high diagnostic
accuracy make this approach very appealing for the appli-
cation in any urological office.

In conclusion, freehand TP PBx in an LA is a safe,
effective and well-tolerated outpatient procedure with a
high cancer detection rate. The elimination of infectious
complications combined with its high accuracy make this
technique a feasible alternative to the TR approach for the
urological office. We assume that the single puncture and
our trocar-like access sheath introduction technique con-
tribute to these results.
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