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a b s t r a c t

Background: Prostate needle biopsy (PNB) remains the referent standard for diagnosing prostate cancer.
Contemporary data highlight an increase in PNB-related infections particularly when performed trans-
rectally. Non-infectious complications, however, may similarly contribute to biopsy-related morbidity.
We review the incidence and predictors of non-infectious complications following transrectal PNB in a
large statewide quality registry.
Methods: Transrectal ultrasound-guided prostate needle biopsies performed between 2015 and 2018
were retrospectively reviewed. The incidence and distribution of non-infectious complications were
annotated. Clinical, demographic, and biopsy variables of interest were evaluated by logistic regression
for potential association with specific types of non-infectious complications.
Results: Of 8,102 biopsies, 277 (3.4%) biopsies had reported post-procedure complications including 199
(2.5%) non-infectious and 78 (0.9%) infectious. Among the non-infectious complications, the most
common events included urinary or rectal bleeding (74; 0.9%), urinary retention (70, 0.9%), vasovagal
syncope (13, 0.2%), and severe post-operative pain (10, 0.1%). Approximately 56% of these non-infectious
complications required an Emergency Department visit (111/199) and 27% (54/199) hospital admission
for monitoring. Increasing transrectal ultrasound prostate volume was associated with post-procedure
urinary retention (Odds ratio (OR) 1.07, 1.02e1.11, p ¼ 0.002). No specific variables noted association
with post-biopsy bleeding.
Conclusion: Non-infectious complications occurred 2.5 times more often than infectious complications
following transrectal ultrasound prostate needle biopsies. Larger prostate size was associated with a
greater risk of post-procedure urinary retention. These data originating from experience from over 100
urologists across different health systems provide an important framework in counseling patients
regarding expectations following transrectal prostate biopsy.
© 2022 Asian Pacific Prostate Society. Publishing services by Elsevier B.V. This is an open access article
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Fig. 1. Distribution of complications in 8102 patients undergoing TRUS PNB. TRUS PNB,
transrectal ultrasound-guided prostate needle biopsies.
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1. Introduction

Prostate cancer is the most common cancer in men, with 1 in 9
being diagnosed in their lifetime and more than 3.6 million
currently, or previously, carrying the diagnosis in the United
States.1,2 Indications for prostate biopsy include the clinical suspi-
cion of prostate cancer by digital rectal examination, elevation of
prostate specific antigen level, and/or suspicious imaging.3,4

Transrectal ultrasound-guided prostate biopsy (TRUS PNB) is
currently one approach for making a histological diagnosis of
prostate cancer. This procedure is frequently performed in an
outpatient setting with over 2 million cases annually in the United
States and Europe.5

Infectious complications, including urinary tract infections,
urosepsis, abscesses, and prostatitis, are one of the most common
adverse sequelae of TRUS PNB.6 Contemporary data highlight an
increase in PNB-related infections7 and accordingly algorithms
with the goal of decreasing these inherent infectious risks have
been proposed.8e10

Non-infectious complications, such as hematuria, bleeding,
urinary retention, and erectile dysfunction, also contribute to bi-
opsy-related morbidity, and add to the increasing average cost of
care, which has been estimated at $5,800 per post-biopsy hospi-
talization.7,11 Most burdensome of the non-infectious complica-
tions include hematuria and urinary retention.11,12 Prior reports
highlight the incidence of hematuria ranging from 5 to 90% with
less than 1% of patients requiring hospitalization. Urinary retention
has been reported to occur in 0.4e6% of procedures and requires
intervention at a rate of 0.2e2.6%.7,11

Discussing such complications with patients optimizes coun-
seling prior to TRUS PNB. Literature to date has largely focused on
single or multi-institution series or administrative claims data. To
better encompass a contemporary experience spanning a large and
diverse patient cohort, we evaluated TRUS PNB outcomes within a
large regional quality collaborative. We sought to both determine
the rates of non-infectious complications, need for ancillary med-
ical care, and associations with clinical, demographic, and biopsy-
related variables.

2. Patients and methods

The Pennsylvania Urologic Regional Collective is a physician led
partnership of eleven health care organizations based in Pennsyl-
vania and New Jersey with the Health Care Improvement Founda-
tion. The aim of this consortium is to collect regional prostate
biopsy and cancer data to reduce variation in access and care, track
clinical outcomes for prostate cancer, and improve therapies
offered to patients. Patient data is inputted into to a shared, de-
identified database, and covers many aspects of the treatment
course, including laboratory parameters, biopsy information, and
subsequent therapy.

After receiving institutional review board and individual site
approval, we accrued and retrospectively analyzed data on 8,102
transrectal prostate needle biopsies performed from 2015 to 2018.
Our query first isolated reported complications within the dataset.
We then filtered these patients by type of complication (infectious
and non-infectious) including those that had a combination of such
complications. The frequency and need for additional medical care
for specific non-infectious complication types was then evaluated.

Among our data set, eight clinical and biopsy-related variables
of interest were reviewed for association with non-infectious
complications. These variables were selected based on prior pub-
lications and included number of prior biopsies (0 or� 1), presence
of cancer on biopsy, number of cores obtained, ultrasound (US)
guided prostate volume (cc), body mass index (BMI), history of
prostatitis, peripheral vascular disease, and coronary vascular dis-
ease. Routine practice within the Pennsylvania Urologic Regional
Collective includes stopping therapeutic anticoagulants and
platelet modifying medications 3e7 days prior to procedures based
on specific agent. The doses of anticoagulation or anti-platelet
medications (i.e., 81 mg aspirin) that did not impact coagulation
cascade or bleeding time were not recorded within our dataset.
Therefore, due to low numbers, these were not queried variables.

Logistical regression was determined if significant associations
existed between variables of interest and the most common non-
infectious complications. The significance level was finalized at
5%. All data analyses were performed using SPSS Statistics, Version
27.0.
3. Results

8,102 men with a median age of 68 years (range, 45e86) un-
derwent a transrectal ultrasound-guided biopsy. Median BMI of
patients was 28, 18% of patient had a history of diabetes, 20% had a
recorded history of prostatitis, and 2% had either peripheral or
cardiovascular disease. For 84% of patients, this marked their first
biopsy, 11% of patients had one prior biopsy, and 5% had multiple
prior biopsies. At biopsy, median cores obtained was 12 (range,
3e48) and median prostate volume was 43 cc (range, 5e666). 62%
of patients had evidence of cancer on biopsy.

277 of 8,102 (3.4%) had a documented post-biopsy complication
of which 78 (0.9%) were infectious and 199 (2.5%) were non-
infectious (Fig. 1). Among those 78 with infectious complications,
the distribution included 32 (41%) with urinary tract infections, 29
(37%) with fevers, and 17 (22%) with sepsis. Forty-nine of these 78
patients (63%) required an Emergency Department (ED) visit while
44 (56%) patients were admitted to the hospital for treatment.

Of the total 199 non-infectious complications, the most com-
mon etiologies included urinary or rectal bleeding (74; 37%), uri-
nary retention (70, 35%), vasovagal syncope (13, 7%), and severe
post-operative pain (10, 5%). 111 (56%) of the 199 non-infectious
complication resulted in an ED visit, while 54 (27%) non-infec-
tious complications required hospitalization. The management of
non-infectious complications was almost exclusively conservative,
including observation with analgesia, intravenous fluid hydration,
urinary catheter placement ± bladder irrigation, and rectal packing
for bleeding. Recalcitrant bleeding events requiring procedural
intervention included urinary tract hemorrhage requiring cystos-
copy and fulguration and rectal vault bleeding necessitating
endoscopic clipping. Among the patients who presented with a
non-infectious complication, 17 (9%) non-infectious complications
subsequently developed an infection within the urinary tract.

When specifically considering associations with non-infectious
complications, we focused on the two most common events: uri-
nary retention and bleeding. With respect to urinary retention,



Table 1
Association of Variables of Interest with post-TRUS PNB Urinary Retention

Variable Odds ratio (95% CI) P

0 prior biopsies 0.62 (0.23e1.70) 0.36
�1 prior biopsies 0.68 (0.19e2.38) 0.54
Cancer present on current biopsy 0.76 (0.43e1.35) 0.35
Number of cores obtained 1.22 (0.41e3.65) 0.72
US Prostate volume (cc) 1.07 (1.02e1.11) 0.002
BMI 0.92 (0.65e1.29) 0.63
Prostatitis history 1.39 (0.43e4.49) 0.58
Vascular disease history 1.81 (0.36e9.20) 0.47

Table 2
Association of Variables of Interest with post-TRUS PNB and Bleeding Complications

Variable Odds Ratio (95% CI) P

0 prior biopsies 1.07 (0.34e3.32) 0.91
�1 prior biopsies 0.85 (0.19e3.71) 0.83
Cancer present on current biopsy 1.04 (0.53e2.06) 0.90
Number of cores obtained 1.15 (0.93e1.42) 0.19
US Prostate volume (cc) 0.98 (0.94e1.02) 0.33
BMI 0.89 (0.63e1.25) 0.51
Prostatitis 0.83 (0.16e4.21) 0.83
Vascular disease history 2.40 (0.33e17.56) 0.39
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larger gland size was the only variable significantly associated with
an increased risk of this event (OR 1.07 per 5 cc increase, 95% CI
1.02e1.11, P ¼ 0.002) (Table 1). For urinary or rectal bleeding
complications, no specific clinical or pathological variables were
identified (Table 2).
4. Discussion

Following the Unites States Preventative Task Force recom-
mendation in 2012, a reduction in the number of prostate biopsies
was observed.13 However, TRUS PNB still remains as an integral
component of prostate cancer diagnosis and surveillance for pa-
tients. TRUS PNB is generally a well-tolerated procedure performed
in the outpatient setting. Complications following TRUS PNB are
classified as either infectious or non-infectious. The prevention,
management, and impact of infectious complications on our
healthcare system are well studied. Non-infectious complications,
along with their management, have similarly been documented.14

Both infectious and non-infectious complications, following
TRUS PNB, have been previously reported to result in hospitaliza-
tion at a rate as high as 6.9%.12,15,16 Non-infectious complications
have been reported to occur in upward of 90% of patients.12,17

Though most are mild and transient, some such as urinary reten-
tion, require medical intervention upward of 2.6% of cases.6,11

Identifying at-risk patients for non-infectious complications
appropriately sets patient expectations andmay potentially obviate
or mitigate such complications from occurring. For example, Hara
et al., in 2008, showed that the administration of an alpha-blocker
the day prior to, and seven days following, biopsy, experienced less
acute urinary retention.18

We present a large multi-hospital experience of TRUS PNB
focusing both on the incidence of non-infectious complications as
well as factors associated with their occurrence. We noted an
overall complication rate of 3.4%, with non-infectious complica-
tions occurring 2.5 times more often than infectious complications.
Our infection-related complication rate was 0.9%, which was
slightly lower than previously reported rates of 1.2e4.1%.12,19

The most common non-infectious complications observed
within our study was bleeding and urinary retention. The incidence
of bleeding has been reported to vary with patient factors such as
prostate size, anticoagulant medications, medical comorbidities,
anxiety, and procedural factors such as the number of biopsy cores
taken.15,20 We, however, did not identify any significant correlation
between our clinical and pathological variables of interest and
bleeding. Notably, within our cohort, patients rarely undergo bi-
opsy under therapeutic anticoagulant or anti-platelet therapy and
thus the association of such medications with bleeding complica-
tions was not assessed.

Our results confirmed prior studies noting that urinary reten-
tion is indeed one of the more common non-infectious complica-
tions following TRUS PNB. The risk of urinary retention after TRUS
PNB ranges from 0.2 to 1.7%11 and is usually transient without
requiring surgical intervention. Not surprising, we did find that
increasing prostate gland size was significantly associated with an
increasing risk of urinary retention. Other studies have previously
confirmed this observation.21,22 We did not, however, note that the
number of biopsy cores was associated with an increased risk of
urinary retention as others previously have observed.23 Raaij-
makers et al. reported that ratio of transition zone volume to total
prostate volume and a higher IPSS are also associated with an
increased risk of urinary retention after prostate biopsy in addition
to prostate volume.21 Our data did not have the granularity to
specifically evaluate baseline IPSS score or transition zone volume.

Patients’ expectations play an important role on physical and
mental outcomes-procedure.24 Providing information as high-
lighted in this manuscript during pre-biopsy counseling appropri-
ately sets patient expectations following TRUS PNB. Although
infectious complications are the leading cause for hospital admis-
sion following TRUS PNB, we found that over 50% of non-infectious
complications also yielded a hospital admission.

We acknowledge several limitations. This study originates from
a large multi-center data set with annotated data entry by persons
not involved in patient care. Therefore, the review is retrospective
and the complication rates are attributable to recall bias.We further
acknowledge that due to recall bias, our complication rates are
likely lower than the reported literature and also enriched in more
significant sequelae warranting documentation in the respective
electronic medical records. Additionally, the study was limited by
the inconsistency of documentation of anticoagulation and anti-
platelet use in the data extraction particularly when considering
lower dose regimens. Nonetheless, we believe this series from over
8000 biopsies performed by over 100 urologists provides robust
and meaningful outcomes data that aid in patient counseling prior
to TRUS PNB.
5. Conclusions

Non-infectious complications occurred in 2.5% of patients un-
dergoing TRUS PNB with the most common events including uri-
nary or rectal bleeding (0.9%) and urinary retention (0.9%). Over
50% of these complications required an ED visit and over 25%
hospital admission for monitoring. Larger prostate size was asso-
ciated with a higher risk of urinary retention following TRUS PNB.
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