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Introduction: Infections are the most feared complication
of transrectal prostate biopsies, along with growing con-
cerns of antibiotic resistance. Our institution transitioned
to a transperineal approach without use of perioperative
antibiotics or bowel preparations. We aimed to compare the
safety outcomes associated with transperineal and transrec-
tal prostate biopsy techniques.
Materials and Methods: A retrospective analysis of
patients who underwent transrectal and transperineal
prostate biopsies at our institution from 2019–2022
was performed.
Results: We identified 319 patients—174 transrectal
and 145 transperineal. 8 patients who had transper-
ineal biopsy (5.5%) received peri-operative antibiotics,
compared to 100% with transrectal biopsy. 35.86%

of transperineal patients received a bowel preparation,
compared to 100% in the transrectal group. 44.14% and
49.43% of patients received a prior prostate biopsy in the
transperineal and transrectal groups, respectively. Patients
in the transperineal biopsy group had zero infectious com-
plications, 1 ER visit, and zero 30-day readmissions. This is
compared to 9 infectious complications (5.17%, p = 0.005),
8 ER visits (4.60%, p = 0.036), and 7 30-day readmissions
(4.02%, p = 0.015) in the transrectal group.
Conclusions: In a single institution series, patients
undergoing transperineal biopsy had fewer infectious com-
plications compared to those undergoing transrectal biopsy.
Despite only a small percentage of patients receiving periop-
erative antibiotics and a majority of patients not receiving
a bowel preparation in the transperineal group, there were
zero infectious complications or 30-day readmissions. With
greater infectious complications with transrectal biopsy and
growing antibiotic resistance, we underline the safety of
transperineal prostate biopsy which can largely be done
without perioperative antibiotics or a bowel preparation.
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biopsy, antibiotic stewardship, sepsis, bowel prepa-
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Introduction

Prostate biopsies are a mainstay in the detection of
prostate cancer.1 Historically, urologists performed
most prostate biopsies via the transrectal approach,
necessitating passage of the biopsy needle through
the rectal mucosa. Consequently, there is risk of pas-
sage of fecal material and gastrointestinal bacteria
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into the prostate and urinary tract, which can lead to
infectious complications, such as post-prostate biopsy
sepsis, urinary tract infections (UTIs), and prostatitis.2

The reported rate of post-prostate biopsy sepsis after
a transrectal biopsy in multiple large series is 2%–
5%.3 Rectal bleeding is also a concern after transrectal
prostate biopsies with a reported 1.3%–45% incidence
and 2.5% of patients citing this as a major or mod-
erate problem.4 In recent years, much of the urologic
community has argued for a return to the transper-
ineal approach to prostate biopsies in order to avoid
the necessary passage of the biopsy needle through
rectal mucosa, thus theoretically decreasing the risk
of infectious complications.

With growing fluoroquinolone resistance and the
costly nature of post-biopsy sepsis, infectious com-
plications after biopsy are a major public health
concern.5 The AUA currently has no clear recom-
mendation between the two modalities.1 In Europe,
transperineal biopsies are preferred over the tran-
srectal route.6 Recently, the results of the ProBE-PC
and PREVENT trials came out, which were the first
randomized controlled trials directly comparing tran-
srectal vs. transperineal prostate biopsies.7,8 They
found no cases of sepsis in either cohort. They also
found no significant difference in infectious compli-
cations, prompting many to call into question the
benefit of the transperineal biopsy.8,9 With zero cases
of sepsis in either cohort, the results of these studies
deviate significantly from previously reported rates
of sepsis with a transrectal biopsy.3 The PREVENT
trial also utilized a study population that excluded
patients with a prior biopsy and those who had acute
bacterial prostatitis within the past 6 months. Despite
excluding some of the higher risk patients from the
study, rates of infectious complications were 1.4% vs.
0% in favor of the transrectal approach with a p value
nearing statistical significance at 0.059.

Our institution moved from a transrectal
approach to a transperineal approach in which
the transperineal group did not receive a routine
bowel preparation or peri-operative antibiotics.
We retrospectively reviewed rates of infectious
complications between these two real-world cohorts,
which included all patients who received a prostate
biopsy. We hypothesize that transperineal prostate
biopsies without routine administration of antibiotics
or a bowel preparation will have a superior safety
profile with regard to infectious complications
than transrectal prostate biopsies with higher use
of antibiotics.

Materials and Methods

Study population
A retrospective analysis was performed of patients
who underwent a transrectal prostate biopsy from
January 2019–December 2021 or a transperineal
prostate biopsy from January 2022–September 2022 at
a single academic institution. All patients who under-
went either a transrectal or transperineal biopsy
during the specified periods were included in the
analysis irrespective of past medical history, with
the only exclusion criteria being a surgically absent
rectum.

Methodology of transrectal and transperineal
biopsies
All biopsies were performed in an ambulatory sur-
gical center. The same group of surgeons performed
both transrectal and transperineal biopsies, as the
institution transitioned to the adoption of transper-
ineal biopsies during the specified time period.

All patients received a local anesthetic injection.
Our care pathway recommended conscious sedation,
but the decision was ultimately left to the anesthe-
sia team who administered general anesthesia where
they deemed it appropriate.

Patients in the transrectal group all received
intravenous peri-procedural antibiotics with an
intravenous aminoglycoside unless there was a
contraindication to this class of medications or there
was a prior urine culture that indicated resistance.
No patient in either cohort received a pre-operative
rectal swab. Patients in the transperineal group did
not routinely receive peri-procedural antibiotics, but
this was ultimately left up to the discretion of the
performing urologist. The choice of aminoglycoside
was also at the discretion of the performing
urologist but was guided by the institution-specific
antibiogram and susceptibility patterns.

Patients in the transrectal group were all given
instructions to perform a bowel preparation before
the biopsy, which consisted of an enema per rectum.
Patients in the transperineal group did not routinely
receive a bowel preparation, but this was ultimately
left up to the discretion of the performing urologist.

Nearly all biopsies were performed using MRI-
guided fusion technology, and all patients who
underwent a biopsy were included irrespective of
MRI findings. Transrectal and transperineal biopsies
were performed using standardized 12- or 14-core
biopsy templates, with additional targeted biopsies
taken at the discretion of the performing urologist.

Ethical approval was obtained from the local Insti-
tutional Review Board (IRB No. Pro2022000891).
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Outcome measures
Data was retrieved from the electronic medical
record. Our primary outcome was infectious com-
plications (including both sepsis and probable UTI)
within 30 days. Secondary outcomes were ED visits
within 30 days, hospital admissions within 30 days
and adverse events within 30 days. Antibiotic use was
recorded. Demographic information and information
about urologic history were collected. Data about use
of MRI, procedure time, bowel preparation use, and
procedure-related information was collected.

Infectious complications were defined as the pres-
ence of either a UTI or sepsis. A presumed diagnosis
of sepsis or UTI was made if based upon the assess-
ment of the provider at the time of presentation, this
was the most likely diagnosis and therefore was docu-
mented as such. Asymptomatic bacteriuria alone was
not considered an infection.

Procedure time was defined as when the patient
entered into the operating room until the patient was
taken out of the operating room including induction,
positioning, software registration, and the biopsy.

Statistical analysis
Patient demographics and clinicopathologic charac-
teristics were presented as a median and interquartile
range for continuous variables or as frequency and
percent of the total group for categorical variables.
Univariate analyses included Chi-square tests for cat-
egorical variables, and Mann-Whitney U tests for
continuous variables, with a p < 0.05 considered
statistically significant. Fisher’s exact test was used
where the event frequency was less than 5. Because
the transperineal and transrectal biopsy templates
are different, we did not perform hypothesis test-
ing between the location of positive cores between
the two groups. Analyses were performed using
DATAtab (DATAtab team, Graz, Austria).

Results

The final cohort included 319 patients, of which
145 (45.5%) underwent a transperineal biopsy and
174 (54.5%) underwent a transrectal biopsy. Demo-
graphic and clinicopathologic information for each
cohort is described in Table 1. In both groups, patients
had similar age and BMI. 100% of patients received
peri-procedural antibiotics in the transrectal group
compared to 5.88% in the transperineal group (p <

0.001). 35.86% of patients received a bowel prepara-
tion in the transperineal group compared to 100%

in the transrectal group (p < 0.001). 44.14% and
49.43% of patients received a prior prostate biopsy in
the transperineal and transrectal groups, respectively.
Overall, 100% and 82% of patients received an MRI-
guided biopsy in the transperineal and transrectal
groups, respectively. There was a higher propor-
tion of patients in the transrectal group that had a
PI-RADS lesion ≥ 3 on pre-operative MRI—93.01%
vs. 75.17% (p < 0.001). Mean procedure time was
longer in the transrectal group than the transperineal
group—31 min vs. 24 min (p < 0.001). There were
similar rates of clinically significant prostate cancer
detected in both groups.

There were less post-operative adverse events in
the transperineal biopsy group compared to the tran-
srectal biopsy group—17 (12.41%) vs. 75 (43.10%)
(p = 0.010) (Figure 1). There were 0 infectious com-
plications in the transperineal biopsy group and 9
(5.17%) infectious complications in the transrectal
biopsy group (p = 0.005) (Figure 1). Specifically, there
were 4 (2.30%) episodes of sepsis in the transrec-
tal group compared to 0 in the transperineal group
(p = 0.129) and 5 (2.87%) UTIs in the transrectal group
compared to 0 in the transperineal group (p = 0.066).

There was 1 ER visit in the transperineal group
(0.69%) and 8 in the transrectal group (4.60%)
(p = 0.043) (Figure 1). ER visits for transrectal patients
were primarily due to infectious concerns, including
one for dysuria and fever, two visits for UTI, and five
for sepsis. There were no 30-day readmissions in the
transperineal biopsy group and 7 (4.02%) in the tran-
srectal biopsy group (p = 0.017) (Figure 1). Among
the transrectal group, patients who presented to the
ER were often admitted, with one hospitalization for
management of fever and dysuria, one for UTI, and
five for sepsis.

Discussion

In this study, we retrospectively assessed rates
of infectious complications from transrectal and
transperineal biopsies at our institution. In the tran-
srectal group, 100% of patients received at least
peri-procedural antibiotic prophylaxis, compared to
5.5% in the transperineal group. Despite this, and
despite eliminating a bowel preparation as part of our
routine prostate biopsy pathway with the transper-
ineal approach, we still found significant differences
with regard to rates of infectious complications, 30-
day readmissions, and 30-day ED visits. There were
zero cases of UTIs or post-prostate biopsy sepsis
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TABLE 1. Demographics and clinicopathologic characteristics

Transperineal (n = 145) Transrectal (n = 174) p-Value
Race 0.019

White 59 (39.31) 97 (55.75)
Black 20 (13.79) 22 (12.64)
Asian 14 (9.66) 11 (6.32)
American Indian/Alaskan – 2 (1.15)
Unknown/Not reported 54 (37.24) 42 (24.14)

Age 65 (59–71) 64 (59–70) 0.977
BMI 28.19 (25.44–30.93) 28.33 (25.26–31.59) 0.538
ASA ≥ 3 30 (20.69) 32 (38.12) 0.023
Pre-operative antibiotics 8 (5.88) 174 (100) <0.001
Bowel preparation 52 (35.86) 174 (100) <0.001
Median PSA 6.70 (4.69–9.76) 6.61 (5.10–9.38) 0.245
Median prostate volume (cc) 49.99 (35.15–73.70) 51.62 (36.02–70.16) 0.495
Pre-operative MRI performed 145 (100) 143 (82.18)
PI-RADS ≥ 3 109 (75.17) 133 (93.01) <0.001
Procedure time (minutes) 24 (20–30) 31 (27–39) <0.001
Median number of biopsy cores 15 (15–15) 16 (17–19)
Had prior prostate biopsy 64 (44.14) 86 (49.43) 0.346
Type of pathology 0.145

Adenocarcinoma 86 (59.31) 89 (51.15)
No adenocarcinomaˆ 59 (49.69) 85 (42.85)

Location of positive cores
Anterior 30 (20.69) 31 (15.50)
Base 40 (27.59) 41 (20.50)
Mid 12 (8.28) 47 (23.50)
Apex 51 (35.17) 54 (27.00)
Lateral peripheral zone 29 (20.00) –
Target* 28 (19.31) 27 (13.50)

Grade group 0.261
1 32 (37.21) 34 (38.20)
2 27 (31.39) 36 (40.45)
≥3 27 (31.40) 19 (21.34)

NCCN risk stratification 0.177
Very low 4 (4.60) 6 (6.74)
Low 29 (33.33) 26 (29.21)
Favorable intermediate 17 (19.54) 27 (30.33)
Unfavorable intermediate 25 (28.74) 13 (14.61)
High 10 (11.49) 13 (14.61)
Very high 2 (2.30) 4 (4.49)

*Continuous variables presented as median + IQR. Categorical variables presented as count (percent of total group).
ˆNo adenocarcinoma includes benign, atypical small acinar proliferation, and high-grade prostatic intraepithelial
neoplasia. *Target category encompasses when the MRI target biopsy core was positive. Bolded p-value highlights a
statistically significant result (p < 0.05).

in the transperineal group in our study. Our study
population was also fairly heterogeneous and high-
risk for infectious complications with >40% of each
cohort having undergone a prior prostate biopsy.

Consequently, we add to the limited real-world evi-
dence comparing the safety of transperineal biopsies,
particularly without the routine use of antibiotics, to
that of the traditional transrectal approach.
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FIGURE 1. Percentage of patients who had a post-
procedural complication between transperineal and
transrectal prostate biopsies

The ProBE-PC study and PREVENT trial were
recently published, which attempted to directly
evaluate infectious and noninfectious complications
between patients undergoing transperineal and tran-
srectal prostate biopsies.7,8 These were the first
randomized clinical studies directly comparing the
two with regard to rates of infectious complications.
The ProBE-PC study resulted first and reported no
significant differences between the transrectal and
transperineal cohorts (2.6% vs. 2.7%) with no cases
of sepsis or hospitalizations in either group. These
infections were all febrile but did not require inten-
sive care. Similar to our study, the ProBE-PC study
utilized a heterogeneous population with the only
exclusion criteria being a surgically absent rectum.
100% of patients in the transrectal group received
either oral or intramuscular antibiotics while only 1
patient in the transperineal group received antibi-
otics of any kind. While in the present study the
vast majority of patients in the transperineal group
did not receive a preoperative bowel preparation,
nearly 100% of patients in the transperineal group in
the ProBE-PC study did receive a bowel preparation
consisting of an enema. The definition of infectious
complications within the ProBE-PC study was also
particularly broad, encompassing not only sepsis,
fevers, and UTIs, but also subjective fevers, phone
calls to the office for possible infection, and antibiotic
prescriptions by anyone.

The PREVENT trial just recently resulted and
also reported no statistically significant differences in

infectious complications between the transperineal
and transrectal groups—0 cases of infections
compared to 1.4% in the transrectal arm (p = 0.059).
Contrary to our study, which included all patients
who underwent a biopsy, the PREVENT trial
excluded patients who previously underwent a
prostate biopsy and those who had acute bacterial
prostatitis within the past 6 months, limiting the
study to a homogenous and relatively low-risk
population. The PREVENT trial also utilized a
pre-operative rectal culture in order to screen for
fluoroquinolone-resistant organisms and ensure
targeted antibiotic prophylaxis was administered.
Despite the exclusion criteria prohibiting enrollment
of some of the higher risk patients into the trial, this
study nearly reached statistical significance with
a p-value of 0.059, questioning whether broader
inclusion criteria or a larger sample size could have
yielded results in favor of the transperineal arm.

In the ProBE-PC study and PREVENT trial, the
data on hospitalizations and sepsis in the transrectal
arms is quite different from what was seen in the
present study where we found that 2.3% of patients
became septic and 4.02% of patients were readmitted
within 30 days. While the ProBE-PC study and PRE-
VENT trials are particularly timely and of significant
interest, the low rates of post-prostate biopsy sepsis
and hospitalizations within their transrectal cohorts,
deviate significantly from what has previously been
reported in the literature.2,10–14

Prior to the recent randomized controlled trials,
there were multiple observational or single arm stud-
ies that attempted to quantify the rate of infectious
complications following transperineal and transrec-
tal prostate biopsies. In nearly all of these studies,
patients routinely received peri-operative antibiotic
prophylaxis. Pepdjonovic et al. prospectively fol-
lowed 577 patients who underwent a transperineal
prostate biopsy and received antimicrobial prophy-
laxis with cefazolin. They had zero readmissions
and one patient who developed prostatitis.15 Tops
et al. published data from a European cohort in
which they retrospectively analyzed all prostate biop-
sies done in two hospitals over a 7-year period
in which all patients received antibiotic prophy-
laxis peri-procedurally. They found that patients who
underwent a transperineal biopsy had a reduced
risk of infectious complications.16 Chen et al. retro-
spectively compared 212 patients who underwent
a transperineal prostate biopsy to 178 patients who
underwent a transrectal biopsy. Nearly all patients
in both groups received prophylactic antibiotics.
A bowel preparation was also performed in both
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groups. There was a 0% rate of sepsis in the transper-
ineal group compared to 2.2% in the transrectal
group.17

With the rise in antimicrobial resistant organisms,
the importance of appropriate antibiotic stewardship
is paramount. If no significant changes are made, by
2050 antimicrobial resistant organisms will account
for 10 million deaths per year, resulting in a global
GDP loss of $100.2 trillion.18 As opposed to much
of the previously reported data comparing infec-
tious complications in transperineal and transrectal
prostate biopsies, in our study we performed nearly
all transperineal biopsies without peri-procedural
antimicrobial prophylaxis. Castellani et al. pub-
lished a systematic review and meta-analysis in
which they assessed infectious complications in those
who underwent a transperineal biopsy with and
without antibiotic prophylaxis. The rate of genitouri-
nary infectious was 0.11% in the group receiving
antibiotics and 0.31% in the group not receiving
antibiotics.19 The recent NORAPP trial randomly
assigned patients to either receive peri-procedural
antibiotic prophylaxis or not prior to transperineal
biopsy. Out of 553 patients, they found that in
both groups there were zero infectious complications
that required hospitalization.20 Sigle et al. recently
published data looking at 184 patients undergoing
transperineal biopsy without antibiotic prophylaxis
in a European cohort. They reported zero cases of
sepsis and two cases of afebrile UTIs.21

Recent studies have begun looking at ways to
optimize transrectal biopsies in order to decrease
infectious complications while also promoting appro-
priate antibiotic stewardship. The use of routine
pre-biopsy rectal swabs has gained momentum in
an effort to tailor antimicrobial prophylaxis prior to
biopsy. Tops et al. randomized 1288 patients in a Euro-
pean cohort to either rectal culture-directed antibiotic
prophylaxis or standard of care antibiotic prophylaxis
prior to biopsy, most commonly with ciprofloxacin.
The results indicate that when rectal culture-directed
antibiotic prophylaxis was used there was a decrease
in the rates of bacteremia within 30 days. Patients
who had ciprofloxacin resistant pre-biopsy rectal
cultures conferred a 6.2 times increased likeli-
hood of developing an early post-biopsy infectious
complication.22

Our study has several limitations beyond its ret-
rospective design. The small sample size and lack of
infectious complications in the transperineal group
also precludes us from performing a regression anal-
ysis. It is also probable that we did not capture all
infectious complications and ER/hospital visits as
a certain number of patients likely went to other

hospitals outside of our network. There were also
many patients in the transrectal group who received
oral antibiotics before and/or after the procedure in
addition to the peri-procedural dose but we were
unable to quantify this amount. Lastly, because the
decision to perform a bowel preparation was ulti-
mately left to the performing urologist, we still had
35% of patients in the transperineal group receive a
bowel preparation.

Conclusion

Current AUA guidelines don’t offer clear recommen-
dations regarding whether urologists should perform
transperineal or transrectal prostate biopsies. To date,
there has been conflicting data regarding the benefit
of transperineal prostate biopsies compared to the
traditional transrectal approach. In this study we did
not routinely give peri-procedural antibiotic prophy-
laxis and when compared to the transrectal group in
which every patient received antibiotics, there were
still significant differences in rates of infectious com-
plications. This is in the setting of infrequent use of
a pre-biopsy bowel preparation in a heterogeneous
population where >40% of each cohort underwent
a prior prostate biopsy. Further prospective stud-
ies and high-level randomized trials are needed to
assess the potential advantage of the transperineal
prostate biopsy compared to both traditional tran-
srectal prostate biopsies and also to patients receiving
rectal culture-directed antibiotic prophylaxis prior to
transrectal biopsies.
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