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PURPOSE OF THIS REVIEW

1.

Identify the prevalence of common complications of prostate biopsy to facilitate up-to-
date informed consent and to guide shared decision-making process.

Determine prevention strategies for the most common complications from prostate
biopsy, especially in response to the rise in infectious complications.

Recognize early signs of complications and implement appropriate strategies to minimize

patient morbidity and mortality.

UPDATES FROM 2012

Focus on prevention and early treatment of complications

Expanded discussion on infection and prostate biopsy

Discussion on informed consent

Expanded topics such as erectile dysfunction and needle tract seeding

Expanded discussion on bleeding complications

RECOMMENDATIONS

Informed Consent

A proper informed consent should be discussed regarding the risks and benefits of
prostate biopsy after shared decision making to proceed. The typical risks of prostate

biopsy and their frequency are listed.
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Infection 5-7%
Hospitalization 1-3%
Bleeding
Hematuria 50%
Needs intervention <1%
Rectal Bleeding 30%
Needs intervention 2.5%
Hematospermia 50%
Prolonged
(>4 weeks) 30%
Other
LUTS Transient (~1 month) 6-25%
Urinary Retention 0.2 -2.6%
ED Transient (~1 month) Less than 1%

Complication Prevention

1. A risk assessment should be performed on all patients to identify known risk factors for
harboring fluoroquinolone resistance, especially healthcare workers or those with recent
travel, antibiotics, or hospitalizations.

2. Immunocompromised patients may need special attention and assistance from infectious
disease specialists.

3. The AUA Best Practice Policy Statement on Urologic Surgery Antimicrobial Prophylaxis

suggests a fluoroquinolone for less than 24 hours.
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4. Check local antibiograms for current local levels of fluoroquinolone resistance.

5. Check your current equipment and cleaning practices. Adhere to guidelines regarding cleaning
equipment, checking probes, and changing lubricant containers often.

6. Consider stopping anticoagulation if possible, though this is unlikely to significantly impact
bleeding risk.

7. Confirm medications prior to prostate biopsy.

Prompt Treatment of Infectious Complications

8. Review reasons to return to the emergency room (ER) at the completion of the biopsy

9. Fever and/or chills should prompt the patient to return for evaluation

10. Empiric intravenous treatment with carbapenems, amikacin, or second- and third-generation
cephalosporins can be considered until culture sensitivities are known.

11. Do not use oral Bactrim if bacteremia is suspected.

INTRODUCTION
Prostate cancer is the most common non-skin malignancy among men in the United States with

nearly 250,000 new diagnoses each year.' Due to the United States Preventive Services Task
Force recommendations in 2012, prostate biopsies may be decreasing. Published reports from
Canada and the US have noted a nearly 20 percent reduction in prostate biopsies.?® The decrease
in diagnostic biopsies may be offset by the increased emphasis on active surveillance for the
management of low-grade prostate cancer where repeat prostate biopsy is an integral component,
but could also increase cumulative infection risk due to repeated fluoroguinolone exposure for
prophylaxis. Transrectal ultrasound (TRUS)-guided prostate needle biopsy (PNB) is the most
common method of prostate cancer diagnosis and is the focus of this document. Complications

related to prostate biopsy are infrequent, but can range from minor to life-threatening. This
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document provides an updated critical review of the literature addressing the incidence, etiology,

risk factors, prevention, and treatment of prostate biopsy-related complications.

INDICATIONS AND TECHNIQUES FOR BIOPSY

Available evidence for prostate biopsy indications may be reviewed within the AUA Best Practice
Statement on PSA Testing for the Pretreatment Staging and Post-treatment Management of Prostate
Cancer,* and specifics of the biopsy approach and tissue handling can be obtained in the AUA/Optimal

Techniques of Prostate Biopsy and Specimen Handling white paper.”

COMPLICATIONS FOLLOWING PROSTATE BIOPSY

I. INFECTION

One of the most common complications from prostate biopsy is infection, including urinary tract
infection (UTI), prostatitis, epididymitis, orchitis, bacteremia, and sepsis. Occasionally, these
complications are severe enough to lead to hospitalization, prolonged antibiotic therapy, and
secondary adverse sequelae. Therefore, understanding the causes and implementing strategies for

prevention and prompt treatment are imperative.

Etiology

In the era of fluoroquinolone prophylaxis, the most common cause of infection after transrectal
prostate biopsy is fluoroquinolone-resistant Escherichia coli.®” Overall resistance to
fluoroquinolones is rising, likely due to their global increased use. Bacterial chromosomal
mutations and the acquisition of plasmids mediate antibiotic resistance. Mechanisms of
resistance include the creation of pores to change cell membrane permeability, efflux pumps, and
mutations in DNA gyrase.® These mutations occur largely after bacteria are exposed to

antimicrobials at or below minimum inhibitory concentration, even when such antimicrobials are
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dosed appropriately.®° The use of fluoroquinolones in livestock and veterinary practice may
also contribute to resistance.™* Bacteria causing infection are found in the rectum prior to biopsy
and are seeded into the prostate, bladder, and/or bloodstream by the hollow core biopsy needle
traversing the rectum into the prostate/bladder.'? Cultures obtained from the rectum immediately
prior to biopsy have demonstrated a fluoroquinolone-resistant colonization rate of 10 to 22
percent.’*'* There is a four-fold increased risk of infection in men colonized with

fluoroquinolone-resistant organisms.****

Epidemiology

Infectious complications from transrectal prostate biopsy have increased in recent years.'>*°

Reported rates of infectious complications range from 0.1 to 7.0 percent and sepsis rates range
from 0.3 to 3.1 percent depending on antibiotic prophylaxis regimens and background antibiotic
resistance in various geographic locations.*”?° The overall risk of hospitalization after prostate
biopsy was 1.9 percent in a Canadian study of 75,000 patients undergoing prostate biopsy;>* over
70 percent of those hospitalizations were related to infection, and the incidence increased four-
fold over the 10-year study period. Another follow-up study of over 17,000 Medicare patients
from 1991 to 2007 noted a 1.1 percent risk of hospitalization after prostate biopsy.*® Considering
hospitalization after transrectal prostate biopsy has been estimated at $5,800 per event, infection

can have a substantial impact on costs of care.?%

Risk Factors

The most common and consistent risk factor for post-prostate biopsy infections is exposure to

14,24,25

antimicrobials within six months prior to biopsy , Which may promulgate the presence of
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resistant organisms. Nearly one in five men is colonized with fluoroguinolone-resistant E. coli
strains in their fecal flora, which is a significant risk factor for post-biopsy infection.**'* The
introduction of bacteria is necessary but not sufficient to cause disease, implying that in most
patients host defenses clear these organisms before they can cause adverse sequelae.

Resistant organisms can be found in hospitals and long-term care facilities. Therefore, hospital
employees, physicians, and their family members are at risk for prostate biopsy-related infectious
complications.”>?® Recent international travel to areas where fluoroquinolone resistance is
endemic and the use of antimicrobials to prevent traveler’s diarrhea also increase risk of post-
biopsy infection.?” One study noted a 2.7-fold relative risk for infection after prostate biopsy
among those who had recently returned from abroad.?* Prior prostate biopsy may be another risk
factor for infectious complications, though Loeb et al. did not show increased risk for later
biopsy sessions comparing 13,883 men who underwent a single prostate biopsy and 3,640 who
had multiple biopsies in the SEER database from 1991 to 2007.% Ehdaie et al. performed a
retrospective analysis noting a 3.5 percent rate of severe infection (14/591) in men on active
surveillance (AS) and that the odds of severe infection increased by 1.3 times for every
subsequent biopsy (OR 1.33, 95 percent Cl 1.01-1.74, P = .04).” Whether or not the repeat
biopsy session carries a higher risk, the more biopsies one undergoes, the cumulative risk of
complications is greater. Finally, a study of nearly 5,000 prostate biopsies did not detect an
association between complication rates and the number of biopsy cores,*® while other studies

have shown increased infections with number of cores.*!
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Table 1: Risk Factors for Prostate Biopsy Infection

Medical History

Diabetes

Significant comorbidities (Charlson Score >1)

Immunosuppression (steroids, chemotherapy, HIV)

Urologic History

History of urinary tract infection (UTI) or prostatitis

Previous prostate biopsy infection

Greater cumulative number of biopsies

Exposures to Antibiotic Resistance

Antibiotics in last six months

Recent international travel

(Endemic resistant locations: India and Southeast Asia)
(Use of antibiotics to prevent traveler’s diarrhea)

Healthcare worker

Colonization with Resistant Bacteria

Colonized with fluoroquinolone-resistant E. coli via rectal culture
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Preventative Risk Assessment

The first step for prevention is a preoperative assessment of risk factors for resistant bacteria,
such as past medical, antibiotic, occupational, and travel histories (Table 1).%#%*** Due to the
community-acquired colonization of fluoroquinolone-resistant organisms, a clinical history is
beneficial but may miss at-risk individuals in the general population. An alternative and more
direct way to assess the risk of resistant bacteria is to sample the rectal flora.®* The utility of pre-
biopsy urine cultures to screen for asymptomatic bacteriuria is controversial, and it may be most
useful in men with a history of UTI or urinary retention.*> However, men with lower urinary tract
symptoms should be cultured and treated for infection prior to undergoing prostate biopsy.

Repeat culture should be performed prior to prostate biopsy.

Selection of Antimicrobial Prophylaxis

Antimicrobial prophylaxis reduces the risk of bacteriuria, bacteremia, and clinical infections
after prostate biopsy.***" Fluoroquinolones and first-, second-, and third-generation
cephalosporins are recommended for prostate biopsy unless rectal swab culture is performed; in
that case, culture-directed antimicrobials can be administered.* Gentamicin (aminoglycoside)
and ceftriaxone (third-generation cephalosporin) are the most commonly studied and utilized.***°
Of note, gentamicin should be dosed according to patient’s weight, and the traditional dose of
ceftriaxone is 1 g. Both are given intramuscularly at least one hour prior to the TRUS-guided
PNB for one dose only. The recommended duration of antimicrobial prophylaxis is 24 hours, and
a single dose of antibiotics is sufficient.***® A three-day or longer fluoroquinolone prophylaxis
regimen should be avoided as it has shown no benefit to the patient and may promote resistance.
Many physicians are now using multiple antibiotics for transrectal prostate biopsy prophylaxis.*
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Although multiple studies have shown reduction of prostate biopsy infection using additional
broad-spectrum antibiotics, this may yield short-term gains with severe long-term consequences
and worsening of the overall antibiotic resistance crisis. If one were to add additional antibiotics,
we recommend reviewing the local susceptibility profiles (antibiograms), as there are geographic
differences in antimicrobial resistance.* Unfortunately antibiograms based on hospitalized
patients may not represent ambulatory men who present for prostate biopsy. Therefore,

alternative approaches are needed to improve patient selection.

One alternative approach is to use rectal swab cultures to assess rectal flora prior to prostate
biopsy.>®> Approximately 10 to 22 percent of rectal swab cultures are positive for
fluoroquinolone-resistant organisms.“® Infectious complications are rare among patients treated
with targeted prophylaxis;*>*’ however, the rate of fluoroquinolone resistance on rectal swabs is
higher than the rate of clinical infection, suggesting that other factors mediate the development
of infectious complications.**“® Rectal cultures are performed by inserting a cotton swab 1 to 2
cm into the anus and spinning the swab 360 degrees at least twice. Visual confirmation of stool
on the swab confirms an adequate sample. Some studies have suggested that the culture can
obtained from swabbing the gloved finger after digital rectal examination; however, this may
reduce the amount of stool obtained and affect the quality of the specimen, though no
comparisons have been examined regarding yield. A concern about rectal swab cultures is the
need to perform this several days before biopsy for results to guide prophylaxis. A small study
found 93 percent agreement between rectal swabs done a median of two weeks prior to and those
at the time of biopsy.*® Concerns exist regarding the necessity, logistics, and cost-effectiveness
of performing rectal swab cultures in all patients, but a selected approach for men with known

risk factors may have increased benefits (See Table 1 for risk factors).>* No prospective studies

Copyright © 2016 American Urological Association Education and Research, Inc. ®

9



have evaluated the effectiveness of rectal swab culture-based prophylaxis in preselected at-risk
populations.

Currently, there are no guidelines regarding a cut-point in the level of resistance at which
fluoroquinolone antibiotics would be deemed ineffective. For example, the Infectious Disease
Society of America (IDSA) encourages alternative antibiotic therapy when a particular local
antibiotic resistance reaches levels of greater than 20 percent pertaining to women with
pyelonephritis.”® We extrapolate these findings to provide guidance in interpreting the provider’s
local antibiograms. As such, if a provider finds a rise in infectious complications they should
refer to their local antibiograms. If fluoroquinolones are above a 20 percent resistance rate for at
least E. coli, consider alternative antibiotics that have less local resistance and are within the
AUA Best Practice Policy Statement on Urologic Surgery Antimicrobial Prophylaxis. If no
appropriate or familiar alternatives are available, one could consider rectal culture with targeted
prophylaxis prior to biopsy and/or contacting an infectious disease specialist for an alternative
prophylaxis regimen to augment a fluoroquinolone. Alternative antibiotics outside the scope of
the AUA Best Practice Policy Statement on Urologic Surgery Antimicrobial Prophylaxis that
have been reported in the literature include oral fosfomycin and intramuscular or intravenous
amikacin, which seem to have low co-resistance to fluoroquinolones but are relatively untested

in clinical trials for prostate biopsy prophylaxis.®>*

Rectal Preparation

Rectal preparation prior to prostate biopsy may have several advantages, including emptying the
rectal vault and the potential to reduce bacterial load. Visualization of the prostate may be
improved without gross stool in the rectal vault, which can be accomplished by enema or a
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suppository. As a practical point, a rectal exam performed immediately prior to the prostate
biopsy will confirm the rectal vault is empty. If not, the patient could be directed to have a bowel
movement prior to proceeding although enemas prior to prostate biopsy remain controversial. A
Cochrane Review found that enemas plus antibiotics are associated with less bacteremia but no

difference in bacteriuria or fever.*® Some reports have suggested povidone-iodine rectal

55-58 17,59,60

preparation decreases the rate of infectious complications, while other studies have not.
Advantages of rectal povidone-iodine preparation are low cost, ease of use, and general
protection against a range of microorganisms, including fluoroquinolone-resistant E. coli. There

are limited data on pre-procedural restriction to a clear liquid diet for 24 hours before biopsy.®

Procedural Factors to Prevent Infection

Adherence to standard principles of infection control and proper sterilization of equipment are
essential. Infectious complications have been linked to contaminated ultrasound gel from a
refillable container, placement of tissue samples on non-sterile foam pads, and improper
processing of the ultrasound transducer.®*®® Any outbreak of biopsy-related infections should
trigger a prompt evaluation. Further, the US Food and Drug Administration issued a notification

with instructions for reprocessing of reusable transducer probes used for TRUS-guided PNB.*

One technical modification is disinfection of the biopsy needle with formalin (10 percent)
between each sampling,®® which is inexpensive and easily performed. Although experimental
data found no growth of fluoroquinolone-resistant E. coli following formalin disinfection, the
reduction in clinical infectious complications was not statistically significant.®® Similarly,

washing the needle between biopsies with povidone-iodine did not lead to a significant
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reduction.®” Other options are also under investigation, such as the use of a needle coated with a
sustained-release chlorhexidine varnish, which reduces bacterial transmission in an agar prostate

model.®®

Another way to reduce infection is to avoid the rectum altogether by performing prostate biopsy
via the perineum. The transperineal approach is associated with generally low rates of infectious

complications,®®™

although it is unclear whether the risk of overall complications is significantly
different from transrectal biopsy.®®"#"* Furthermore, transperineal biopsy is more painful and is
typically performed in the operating room with general anesthesia, presenting a different set of
logistical issues, potential risks, and cost. While higher rates of perineal hematoma have been
described from this approach, studies of transrectal and transperineal PNB found no differences

in hematuria or hematospermia between the techniques.”*™

Treatment and Response to Biopsy-related Infection

Although most post-procedure infections are limited to febrile cystitis and prostatitis, severe
sequelae may occur resulting in bacteremia and sepsis. There is a concern that the subsequent
infections may be more severe in nature than previously observed cystitis. Many men require

hospitalization and intensive care.

Despite antimicrobial coverage, there still remains a potential for introduction of rectal bacteria
into the bloodstream (bacteremia) followed by sepsis. Sepsis is a clinical syndrome characterized
by a systemic inflammatory reaction to an infectious process.” The symptoms of sepsis are

nonspecific, and may include fever, hypothermia, tachypnea, tachycardia, altered mental status,
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and hypotension (Table 2). Any patient who presents with a fever following a prostate biopsy
should be assessed for the presence of sepsis. Septic shock refers to acute circulatory failure

(hypotension) that persists despite adequate fluid resuscitation.

Table 2. Signs and Symptoms of Sepsis.”

General

Fever (>38.3°C)

Hypothermia (<36°C)

Tachycardia >90/min

Tachypnea

Hypotension (SBP<90 mmHg)

Altered mental status

Significant edema or positive fluid balance

Oliguria

lleus

Altered mental status/lethargy

Laboratory

Normal WBC with >10% immature forms

Creatinine increase >0.5 mg/dL

INR >1.5 or aPTT >60 secs

Thrombocytopenia (platelet count <100,000/mm?)

Hyperglycemia (plasma glucose >120 mg/dL) in the absence of diabetes

Hyperlactatemia (>1 mmol/L)
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In a patient series of 1,000 biopsies, 25 men presented to the emergency department with nearly
half (n=12) of post-biopsy complications requiring hospital admission due to urosepsis or febrile
urinary tract infection.’® In this study, 67 percent of patients had urine cultures positive for E.
coli resistant to both ciprofloxacin and co-trimoxazole. Specifically referring to hospitalization
for prostate biopsy infection, a population-based study of over 75,000 men in Ontario, Canada
noted an increased rate of hospital admissions from 1996 (1 percent) to 2005 (4.1 percent). The
infection-related hospitalizations have brought awareness to the rise in prostate biopsy
infections.”* In a more recent study within the SEER-Medicare database, hospitalization within
30 days after transrectal prostate biopsy was significantly higher than a randomly selected
control group (6.9 vs 2.7 percent) who did not undergo biopsy, due primarily to infectious
complications.'® Comparable rates of hospital admission were found in a large cohort of men
undergoing transperineal prostate biopsy (1.2 percent), with the majority (56 percent) due to
febrile urinary traction infection.”” Response to these severe infections includes both prevention

and prompt recognition/treatment.

A recent study of 5,355 patients was conducted at Southern California Kaiser Permanente
utilizing targeted prophylaxis as a prevention strategy. Urologists chose between physician’s
judgments for empiric antibiotic selection or rectal culture-based targeted prophylaxis. The rate
of post-biopsy sepsis was not significantly different between the two groups: 0.44 percent
(8/1,802) in the targeted prophylaxis group and 0.56 percent (20/3,553) in the empirical
prophylaxis group (P =.568). However, the empiric group often received more than one
antibiotic; so the targeted prophylaxis group achieved this low rate of sepsis utilizing 25 percent
fewer antibiotics by using only one culture-directed antibiotic.” The statewide Michigan
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Urological Surgery Improvement Collaborative (MUSIC) was able to reduce post-prostate
biopsy infection-related hospitalization by 53 percent via culture directed antibiotics or
augmented prophylactic regimens, to rates of 0.56 percent.”® Cultures were positive for E. coli in
>90 percent and rates of fluoroquinolone resistance were comparable in both pre- and post-
implementation groups (78 percent and 63 percent, respectively). Thus, the increasing prevalence
of resistant organisms, primarily E. coli, likely accounts for current trends in post-biopsy
infectious complications. Patients with E. coli bacteremia due to prostate biopsy were more
likely to require ICU admission than non-biopsy-related, community-acquired bacteremia and
had greater resistance to gentamicin (43 percent), trimethoprim-sulfamethoxazole (60 percent),
ciprofloxacin (62 percent), and all three (19 percent).?’ Thus, empiric treatment in this setting
may be different from community-onset bacteremia. The specific ST131 clone accounted for >40
percent of post-biopsy isolates and may be a significant emerging pathogen with frequent

fluoroquinolone resistance.

The timely application of appropriate antibiotics directed at the causative pathogen is critical in
the treatment of patients with bacteremia and sepsis. In addition to fluoroquinolone resistance,
organisms producing extended-spectrum-beta-lactamase (ESBL) are of clinical relevance. A
retrospective review of nearly 200 patients with ESBL-producing Enterobacteriaceae bacteremia
found that over half were caused by E. coli and that inadequate initial therapy was a significant
predictor of mortality.®* Inadequate initial therapy for febrile illness after prostate biopsy
includes the continued use of oral fluoroquinolone alone or with the addition of trimethoprim-

sulfamethoxazole.
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The management of those with severe infection (e.g., bacteremia, sepsis) after prostate biopsy
should consist of aggressive resuscitation and initial broad-spectrum antibiotic coverage (third-
generation cephalosporin and aminoglycoside) after urine and blood cultures. Selection of initial
antibiotics upon hospitalization must take into account fluorogquinolone-resistant and ESBL-
producing E. coli (i.e., meropenem in these cases). In addition, prior antibiotic exposure and
travel history should be considered. Results from blood and urine cultures and clinical
improvement then dictate narrowing the antibiotic regimen to target the causative pathogen. The
duration of therapy is typically 7 to 14 days with conversion to an appropriate oral medication,

depending on the clinical response.

Reprocessing of Equipment

Prostate biopsy needle guides have long, narrow lumens that are easily contaminated by blood
and feces during procedures. Because these lumens contact the biopsy needles that penetrate
sterile tissues, manufacturers, the US FDA, and the US Centers for Disease Control and
Prevention (CDC) recommend cleaning followed by heat sterilization for all reusable prostate
biopsy needle guides. However, due to the lack of comparative effectiveness data between steam
sterilization and high-level disinfection, high-level disinfection is an acceptable practice. The
manufacturer recommendations for sterilization and high-level disinfection methods for specific
devices should be reviewed and followed.®? In addition, more information has been provided
from American Institute of Ultrasound in Medicine official position statement: Guidelines for

Cleaning and Preparing External- and Internal-Use Ultrasound Probes Between Patients.®

While vancomycin-resistant Enterococci (VRE), methicillin-resistant Staphylococcus aureus
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(MRSA), and Klebsiella pneumonia carbapenemase (KPC) are rare, one must by hypervigilant
regarding current trends in the community and maintain high sterilization standards. Specific to
transrectal biopsy is the survival of the Pseudomonas, which has been troublesome in the past.
Pseudomonas organisms in the internal lumen of the needle guide are completely inactivated
when equipment is properly disassembled, cleaned, and high-level disinfected.® In 2006, the
CDC received a report of Pseudomonas aeruginosa infections related to reusable needle guides
being improperly cleaned and sterilized, prompting the FDA to issue a public health notification
regarding reprocessing of reusable prostate biopsy needle guides.®® Reusable ultrasound
transducer assembly parts should be disassembled for cleaning after each use with a brush
properly sized for the lumen of the device being cleaned. All heat-sensitive parts should be
cleaned, dried, and placed into high-level liquid disinfectant. Sterile water should be used to
rinse the transducer of residual germicide. The use of organic solvents such as isopropyl alcohol
can damage transducers and should not be used in cleaning or disinfection. The device should be
thoroughly dried before reuse or storage. Single-use needle guides, single-use biopsy needles,
and single-use combination biopsy gun/needles should be properly disposed of immediately after

the biopsy.

Reports of rare bacteria causing infection sparked investigation into ultrasound gels stored with
ultrasound equipment, such as infections with P. aeruginosa, Burkholderia cepacia, and
Achromobacter xylosoxidans.®*#®%" Specific guidelines for refilling and using ultrasound gel
bottles are lacking. To prevent cross-infection among multiple patients, the dispenser tip of the
bottle should not come in direct contact with patients, staff, the transducer, or the environment.
The use of sterile packets of ultrasound gel for prostate biopsy should be considered. Prevention
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measures include staff training and competency testing on hand washing as well as safe use and
reprocessing of equipment. Infection control rounds/audits should be conducted annually to
ensure compliance with reprocessing standards and policies. For specific cleaning/reprocessing

instructions see appendix A.%°

Infection Summary

If a provider is noticing more infection-related complications in transrectal prostate biopsy, we
have provided an algorithm to assist in assessment of their site and practices to reduce infection
rates (Figure 1). While simply adding more antibiotics will reduce infections in the short term,
this accelerates antibiotic resistance in the long term. We urge all providers to practice antibiotic

stewardship and use as few antibiotics as possible, while reducing infections.

I1. BLEEDING
Bleeding complications, including hematuria, rectal bleeding, and hematospermia (or
hemoejaculate), are common negative sequelae of TRUS-guided PNB, but the majority are mild

and transient.

Hematuria

Hematuria following TRUS-guided PNB is relatively common with reported rates between 5 to
90 percent.?***"™  Although most men experience self-limiting hematuria, reports of gross
hematuria and urinary clot retention with need for urethral catheterization and hospital admission

can occur in up to 0.4 percent of patients post-biopsy.’® Nonetheless, hematuria is rarely
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problematic for patients.® Larger prostate volume as well as increased transition zone size,® but

not the number of biopsy cores,”*®*

are reproducibly associated with hematuria.

Rectal bleeding

The rectal mucosa receives a rich vascular supply from the inferior and middle rectal arteries,
and patients with hemorrhoids demonstrate congestion in the sub-mucosal venous plexus.
Collectively, such underlying factors can contribute to rectal bleeding although it is typically
minor without need for therapeutic intervention.” Rates of rectal bleeding vary between 1.3 and
58.6 percent of biopsies and are impacted by number of biopsy cores and anticoagulation.*®#%*

One study using a self-reported scale found that 36.8 percent of TRUS-guided PNB patients had

blood in the rectum, but only 2.5 percent considered it a moderate or major problem.®

Hematospermia (Hemoejaculate)

Hematospermia occurs following TRUS-guided PNB with reported rates ranging from 1.1 to 93
percent.*®%2% |n the ERSPC trial, hematospermia was observed in approximately half of patients,
with associated risk factors being age, prostate volume, and prior transurethral resection of the
prostate.®® Although a minor complication, it can cause anxiety.® Unlike other bleeding
complications of TRUS-guided PNB, hematospermia can persist for a greater duration.
Manoharan and colleagues highlighted an 84 percent rate after one week with gradual decline to

66 percent at two weeks and 32 percent still present at four weeks.*?

Anticoagulation
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Chronic anticoagulation in patients undergoing TRUS-guided PNB remains controversial due to
heterogeneity in agents used and indications for prophylaxis. In a study of 3,218 men, hematuria
increased 1.36-fold with low-dose aspirin use; however, there were no statistical differences in
rectal bleeding or hematospermia.'® Additionally, a meta-analysis of 3,145 cases in nine studies
also noted no increase in bleeding complications when comparing antiplatelet discontinuation vs
not (P = .73).% Therefore, continuation of antiplatelet agents appears to be relatively safe with no
significant difference in minor bleeding events. The data regarding warfarin or clopidogrel use at
TRUS-guided PNB are too limited to draw definitive conclusions, although most studies
recommendation cessation five to seven days prior to elective biopsy.**® Warfarin treatment
warrants increased attention due to interactions with commonly used prophylactic antibiotics for

TRUS-guided PNB including quinolones, cephalosporins, and macrolide families.*

Management of Significant Bleeding

Significant or massive rectal bleeding following TRUS-guided PNB is uncommon but can be
potentially life-threatening. In a study of 2,049 patients undergoing TRUS-guided PNB with
carefully annotated complications, 6 (0.3 percent) developed rectal bleeding requiring
intervention while 1 (0.05 percent) had hematuria necessitating a blood transfusion.®” Initial
management for rectal bleeding includes compression on rectal bleeding points by finger,
intrarectal tampon, Foley balloon, ultrasound probe, or anoscope. If these initial maneuvers are
unsuccessful the patient should be admitted, and continued conservative treatments that could be
implemented include bed rest, fluids, administration of blood products, endoscopic epinephrine
injection, use of hemostatic agents, or direct vessel ligation.®®*® If excessive rectal bleeding is

encountered, consultation with general surgery, interventional radiology, and/or gastroenterology
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may be necessary. Large-volume hematuria requiring intervention is similarly uncommon, and
these rare occurrences can be initially managed with urethral catheter insertion, clot irrigation,
and external traction for a compressive effect. Refractory cases may require cystoscopy and

coagulation.

1. URINARY OBSTRUCTION/RETENTION

Urinary retention is an uncommon complication that occurs early after transrectal prostate biopsy
and may lead to hospitalization and subsequent intervention for management. The overall rate of
hospitalization due to any complication within 30 days after prostate biopsy is 4.8 to 6.9

percent 16,76,100

and urinary retention requiring intervention occurs at a rate of 0.2 percent to 2.6
percent.*®>*7%8 Retention may occur due to a combination of factors including mechanical
obstruction from procedure-related tissue trauma and dynamic obstruction related to constipation
induced by narcotic pain medication or acute prostatitis.'®* The increasing rate of urinary
retention with more biopsy cores, specifically in transperineal procedures incorporating >24
cores, supports this theory.”” Observational studies evaluating longitudinal changes in lower
urinary tract symptoms (LUTS) using patient-reported outcomes suggest transient worsening of

symptoms, including rates of dysuria ranging from 6 to 25 percent.'9%*%

Pain associated with prostate biopsy can distract from common signs of urinary retention. The
most common symptom associated with urinary retention is pain localized to the rectum,
suprapubic region, or glans penis.'® Therefore, post-biopsy instructions should recommend that

men void prior to discharge and a low threshold should exist for measuring post-void residual.
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Patient characteristics and reported baseline LUTS can predict patients at high risk for urinary
retention after prostate biopsy. The risk of urinary retention is increased in individuals with an
enlarged prostate gland (>50 g) and severe LUTS determined by the International Prostate
Symptom Score (IPSS >19).28% Specifically, an increasing ratio of transition zone to total
prostate volume is associated with risk of urinary retention after biopsy.®*

The treatment of acute urinary retention requires immediate bladder catheterization. In most
cases, the retention is self-limiting and catheterization is recommended for approximately five to
seven days.*® A Cochrane review of five randomized controlled trials demonstrated a significant
benefit of alpha-blockers compared to placebo in contributing to successful voiding after catheter

.3 Therefore, initiating an alpha-blocker at the time of catheterization is recommended.

remova
Identifying patients at increased risk of urinary retention can prevent most episodes of acute
urinary retention. In a prospective randomized study, men who were administered an alpha-
blocker the day before prostate biopsy and continued treatment for seven days experienced
improved flow rates and less acute urinary retention than men who underwent prostate biopsy

without alpha-blocker treatment.”

IV. ERECTILE DYSFUNCTION

Erectile dysfunction (ED), a significant quality of life concern for men, may be a complication of
TRUS-guided PNB.® Several hypotheses exist about the cause, including peri-procedural
anxiety, pain, apprehension about biopsy results, needle injury to the cavernosal nerves, cancer
effects, or local tissue edema from the nerve block and hemorrhage; however, a cause-effect

relationship remains unproven and the exact mechanism is still unknown, 03106107
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Fifteen percent of previously potent patients reported ED following biopsy using the IIEF-5 at

103 \while others have found conflicting results.’” ED is likely more

days 7 and 30 in one study,
common early after prostate biopsy but generally improves over time.'**** While periprostatic
nerve block reduces mean pain scores, it has not been shown to change the overall effect on
erections.'**** Literature was not available to indicate whether PNB approach (transperineal vs
transrectal), biopsy location (apex vs base vs medial vs lateral), or MRI-directed biopsies were
associated with an increased or decreased risk of ED. The number of cores taken during a biopsy
session or over multiple biopsy sessions does not seem to affect rates of ED.'%° Repeat biopsy
sessions (>3) have been associated with decreased SHIM scores in men on AS, but others note
that scores are likely to return to baseline by one year.*®®*13 |n one study of 220 men
undergoing a TRUS-guided PNB, 61.4 percent reported some degree of pre-biopsy erectile
dysfunction.'® Using a paired t-test, the authors noted the most significant decrease in I|EF-5
scores at one week (18.3 vs 15.4), while IIEF-5 scores at four and twelve weeks after the biopsy
(18.4 vs 15.5; 18 vs 16.4) also remained lower but less clinically significant. Men >60 years and
those ultimately diagnosed with prostate cancer also reported significantly lower IIEF-5 scores at
one, four, and twelve weeks after TRUS-guided PNB, while those under 60 years of age only
had the transient one week reduction in 11EF scores. These findings highlight the importance of
counseling patients about the possibility of short-term changes in erectile function after TRUS-
guided PNB. However, long-term ED is likely unrelated to the biopsy procedure itself, but rather

associated with other factors such as advancing age, anxiety, comorbidities, or prostate cancer

diagnosis and treatment.
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V. NEEDLE-TRACT SEEDING

Tumor seeding along the needle tract appears to be extremely rare. Concerns exist as the number
of TRUS-guided PNBs has increased due to widespread PSA testing, advancing patient age, and
use of AS protocols. Likewise, the number of cores routinely taken has increased from 6 to 10 to
12 or more, particularly with saturation and combined systematic/targeted approaches. A
comprehensive literature review identified 26 papers and a total of 40 patients with needle-tract

seeding after transrectal PNB since 1953.1*°

Given that several million biopsies have been
reported since that time, this complication is exceedingly rare. Transperineal prostate biopsy
accounted for 31 (78 percent) cases, while 9 cases were after transrectal biopsy. Most needle-
tract seeding cases from these case reports involved poorly differentiated neoplasms, with the
majority presenting as a hard nodule. There was no correlation between the type or gauge of
needle used and the risk of needle-tract seeding. Tumor seeding did not appear to adversely
affect cancer progression or outcomes after treatment. Most AS series of men with low- or very
low-risk prostate cancer suggest that repeated TRUS-guided PNBs do not influence the risk of

cancer progression or treatment outcomes.**® Additionally, many men have negative follow up

biopsies during AS suggesting against a significant seeding effect of the previous biopsies.
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Figure 1: Infection Prevention Strategy
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