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ABSTRACT
Purpose: To determine whether the peri-procedural administration of low-dose aspirin increases the risk of bleeding
complications for patients undergoing extended prostate biopsies.
Materials and Methods: From February 2007 to September 2008, 530 men undergoing extended needle biopsies were
divided in two groups; those receiving aspirin and those not receiving aspirin. The morbidity of the procedure, with emphasis on hemorrhagic complications, was assessed prospectively using two standardized questionnaires.
Results: There were no significant differences between the two groups regarding the mean number of biopsy cores (12.9 ±
1.6 vs. 13.1 ± 1.2 cores, p = 0.09). No major biopsy-related complications were noted. Statistical analysis did not demonstrate significant differences in the rate of hematuria (64.5% vs. 60.6%, p = 0.46), rectal bleeding (33.6% vs. 25.9%, p =
0.09) or hemospermia (90.1% vs. 86.9%, p = 0.45). The mean duration of hematuria and rectal bleeding was significantly
greater in the aspirin group compared to the control group (4.45 ± 2.7 vs. 2.4 ± 2.6, p = < 0.001 and 3.3 ± 1.3 vs. 1.9 ± 0.7,
p < 0.001). Multivariate logistic regression analysis revealed that only younger patients (mean age 60.1 ± 5.8 years) with
a lower body mass index (< 25 kg/m2) receiving aspirin were at a higher risk (odds ratio = 3.46, p = 0.047) for developing
hematuria and rectal bleeding after the procedure.
Conclusions: The continuing use of low-dose aspirin in patients undergoing extended prostatic biopsy is a relatively safe
option since it does not increase the morbidity of the procedure.
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INTRODUCTION

findings, various biopsy schemes have been proposed,
in order to increase the sensitivity of the method. In
current clinical practice, 10-core or 12-core biopsy
protocols perform better, compared to the sextant
scheme, due to their increased sensitivity and relatively low complication rates (2-4).
Older patients constitute the main target
group for prostate cancer screening and subsequently
undergo prostatic biopsy. At the same time, cardiovascular disease most commonly affects the elderly
and low-dose acetylsalicylic acid (ASA, 100 mg,

Due to the widespread clinical use of prostate specific antigen (PSA) for the early diagnosis of
prostate cancer, transrectal ultrasound-guided prostate
biopsy has emerged as one of the most frequently
performed urological procedures.
Reports published during the last decade have
demonstrated that the classical sextant prostate biopsy
scheme (as proposed by Hodge in 1989) demonstrates
a false negative rate of 19-31% (1). Based on these
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once daily) is the mainstay of primary and secondary
prophylaxis for patients with coronary and peripheral
vascular disease.
The optimal management of patients who
receive low doses (100 mg) of acetylsalicylic acid
(ASA) and who are scheduled to undergo prostatic
biopsy is controversial. The approaches being implemented in everyday clinical practice vary and include
discontinuation of ASA, replacement of ASA with
low-molecular weight heparin and continuing ASA
during the peri-procedural period (5,6).
The aim of this study is to determine whether
the incidence of hemorrhagic complications after an
extended-scheme (12 or more cores) prostatic biopsy
is increased for patients who continue to take low-dose
ASA compared to patients not receiving ASA.

biopsy needle was 18G in diameter and tissue cores
were obtained by using an automated biopsy gun
(Pro-MagTM). Intramuscular dextropropoxyphene
hydrochloride administered 30 minutes prior to biopsy
and local application of lidocaine gel 2% were used
for peri-procedural pain control. During transrectal ultrasound scanning of the gland, the anatomic capsule,
the posterolateral peripheral zone and the junction
of the prostatic base with the seminal vesicles were
thoroughly visualized as areas of high incidence of
cancer and the presence of hypoechoic regions was
noted. All the biopsies were performed by the same
consultant urologist. Biopsy protocol included a standard systematic 12-core scheme (6 cores per lobe).
Where deemed necessary by ultrasound findings (e.g.
specific hypoechoic lesions), more additional targeted
biopsies were obtained.

MATERIALS AND METHODS

Morbidity Assessment

The study was approved by the Local Research Ethics Committees. Between February 2007
and September 2008, after written informed consent
was received, 530 patients were considered for prostate biopsy and were included in the protocol database.
Indications for biopsy included PSA value greater
than 2.5 ng/mL and/or an abnormal digital rectal
examination. Exclusion criteria included: treatment
with coumadin or antiplatelet drugs (clopidogrel,
triflusal), a personal history of hemorrhagic diathesis,
inflammatory bowel disease, malignancy in other
pelvic organs, chronic liver disease, renal failure and
concomitant rectal diseases such as polyps, rectal
fissures, hemorrhoids and anal strictures.

Two questionnaires were used to assess patient characteristics, clinical and laboratory features
and patient- and physician-reported morbidity of the
procedure. The first questionnaire was completed by
the treating physician after the biopsy and included
items such as prostate volume and number of biopsy
cores, PSA and free PSA values, body mass index
(BMI) calculation and immediate complications. The
second questionnaire included questions regarding
the late occurrence and duration of hemorrhagic
or other complications (urinary retention, fever,
etc.) and the need for a doctor’s consultation or for
hospitalization due to a biopsy-related problem,
as well as the overall burden which was imposed
on the patient’s quality of life. This questionnaire
was completed by the patients one month later,
during a scheduled re-evaluation, according to the
department’s policy.
Rectal bleeding was defined as spontaneous
or defecation-associated blood loss. Hematuria was
graded as mild (intermittent, absence of blood clots,
lasting less than 48 hours), moderate (presence of
clots and involving more than 50% of voids for two
to five days) and severe (acute retention due to clots,
need for patient hospitalization). Pain was evaluated
by using the 1-10 numeric rating scale (NRS).

Biopsy Protocol
All patients received an antibiotic prophylaxis
with 150 mg netilmicin intramuscularly before biopsy
and 500 mg ciprofloxacin twice a day administered
one day before and for 4 days after the biopsy. Patients
under ASA treatment were instructed to continue its
use before and after the procedure.
A biplanar transrectal probe (Pro-Focus
2202TM, B-K Medical, Denmark), with capability of
real-time three-dimensional imaging was used. The
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Statistical Analysis

The mean duration of aspirin therapy was 19.6 ± 11.7
(range 1-43) months.
Demographic and clinical characteristics of
the patients were comparable between the two groups
(Table-1). The mean number of biopsy cores obtained
per patient did not vary significantly between the
two groups (12.9 ± 1.6 versus 13.1 ± 1.2 cores, p =
0.09). The histopathology examination revealed the
presence of prostate cancer in 149 patients (34.3%).
The biopsy was considered well tolerated by the vast
majority of patients. The mean score on the NRS was
2.1 and 2.3 for the aspirin and control group, respectively.
Regarding hemorrhagic complication rates,
there were no statistically significant differences between the two groups (Table-2). There was no significant difference in the hematuria rate between patients
under ASA (64.5%) and patients not taking aspirin
(60.6%) (p = 0.46). Rectal bleeding rates (33.5%
versus 25.9%, p = 0.09) and hemospermia rates
(90.1% versus 86.9%, p = 0.45) were also comparable.
Further analysis of hematuria severity, revealed the
absence of statistically significant differences; 77.5%
of the patients in the Aspirin group and 85.4% of the
patients in the Control group reported mild hematuria
(p = 0.13), while hematuria was graded as moderate
in the remaining 22.5% and 14.6% of the Aspirin and
Control groups, respectively (p = 0.13). However,
statistically significant differences were noted in terms
of duration of bleeding biopsy-related events. The
mean duration of hematuria and rectal bleeding was
significantly higher in the Aspirin group, compared
to the control group. The mean duration of hematuria
was 4.45 ± 2.7 and 2.4 ± 2.6 days for the aspirin and

Statistical Analysis was done with the SPSS
software package (SPSS 13.0 Inc, Chicago, IL). Univariate analyses were performed, using Student’s-ttest and Mann-Whitney U test for continuous variables and Chi-square test or Fisher’s exact test for
categorical variables. A multiple logistic regression
model was designed to determine the factors (age,
number of biopsy cores, PSA, prostate volume, BMI)
associated with hemorrhagic complications. To find
the best model, a backward elimination stepwise
procedure was carried out so that the factor would
be eliminated from the analysis if the corresponding
P value was greater than 0.15. A two tailed p value
of 0.05 or less was considered statistically significant.

RESULTS
The procedure was interrupted in eight patients due to bradycardia and hypotension, and these
patients were excluded from the study. A total of 434
patients fulfilled the inclusion criteria, fully completed
the questionnaire and returned for scheduled re-evaluation. Of them, 152 were under ASA treatment on a
daily basis and were instructed to continue ASA before
and after undergoing the procedure (Aspirin Group),
while 282 patients did not receive ASA (Control
Group). The most common reason for taking aspirin
was primary or secondary prevention of coronary
heart disease (48.6%) and the prevention of graft occlusion after coronary artery bypass grafting (11.7%).

Table 1 – Demographic and clinical characteristics of patients.

Age
BMI (kg/m2)
Prostate volume (mL)
Number of cores
PSA (ng/mL)

Aspirin Group
(N = 152)

Control Group
(N = 282)

p Value

65.4
28.5
51
12.9
7.4

64.3
28.1
52.1
13.1
7.3

0.12
0.16
0.14
0.09
0.23

BMI = body mass index; PSA =prostate specific antigen.
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Table 2 – Incidence and duration of hemorrhagic complications.
Complications

Aspirin Group

Control Group

p Value

Hematuria
Duration of hematuria (days)
Severity of hematuria
Mild
Moderate
Severe

64.5% (98/152)
4.45 ± 2.7

60.6% (171/282)
2.4 ± 2.6

0.46
< 0.001

77.5% (76/98)
22.3% (22/98)
0

85.4% (146/171)
14.6% (25/171)
0

0.13
0.13

Rectal bleeding
Duration of rectal bleeding (days)
Hemospermia*
Duration of hemospermia

33.5% (51/152)
3.3 ± 1.3
90.1% (91/101)
21.2 ± 11.9

25.9% (73/282)
1.9 ± 0.7
86.9% (159/183)
22.4 ± 10.4

0.09
< 0.001
0.45
0.67

*Patients who reported intercourse within the first month.

control groups, respectively (p < 0.001), while the
mean duration of rectal bleeding was 3.3 ± 1.3 and
1.9 ± 0.7 days, respectively (p < 0.001). The duration
of hemospermia, however, did not vary significantly
between the two subsets (21.2 ± 11.9 days and 22.4
± 10.4 days, respectively, p = 0.67).
Further data evaluation with multiple logistic
regression analysis, revealed that a specific subgroup
of younger patients under ASA (mean age 60.1 ± 5.8
years) with a lower BMI (< 25 kg/m2) had a higher
probability to develop hematuria and/or rectal bleeding, compared to older patients (mean age 70.7 ±
4.2 years) with a higher BMI (> 25 kg/m2). This difference, however was only marginally statistically
significant (odds ratio = 3.46, p = 0.047) (Table-3).
The evaluation of overall complication rates
also revealed the absence of any significant early or
late complications or biopsy-related hospitalizations.

Finally, none of the patients reported any significant
burden on quality of life because of the biopsy or the
post-procedural bleeding complications.

COMMENTS
Ultrasound-guided transrectal biopsy of the
prostate is considered nowadays the “gold standard”
for the diagnosis of prostate cancer. In everyday
clinical practice, it constitutes a relatively safe and
well tolerated procedure, performed on an outpatient
basis. The most frequent complications observed are
hematuria, rectal bleeding and hemospermia. The
optimal method for peri procedural pain control has
been the topic of many studies. A recent study by
Tobias-Machado et al. concluded that periprostatic
local anesthesia combined with low-dose sedation

Table 3 – Multivariate analysis of predictors of bleeding in patients on low-dose aspirin.
Parameter
PSA
Number of biopsy cores
Prostate volume
Age < 65 years + BMI<25 kg/m2

Exp (B)

95% CI for Exp (B)
Lower-Upper

p Value

0.878
0.976
0.998
3.46

0.748 - 1.029
0.666 - 1.431
0.968 - 1.033
1.017 - 11.817

0.10
0.90
0.89
0.047

Exp (B) = odds ratio; CI = confidence Interval; BMI = body mass index.
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are noted within 10 days of ASA withdrawal and are
due to coronary thrombosis. There are also clinical
and experimental data that the “rebound thrombosis
phenomenon” increases cerebrovascular event rates as
well (13). These findings support the recommendation
to restart ASA treatment within 8-10 days after a major
procedure for which ASA withdrawal was deemed
necessary. Burger et al. published a meta-analysis in
2005 (14) which highlighted the fact that patients under
ASA treatment are exposed to a higher risk of bleeding complications during most procedures, but aspirin
does not lead to a higher level of severity of bleeding
complications (with the exceptions of intracranial surgery and possibly transurethral prostatectomy). These
findings suggest that only patients scheduled for intracranial procedures and transurethral prostatectomy
should be exposed to the increased cardiovascular risk
associated with ASA withdrawal.
According to our findings, patients who
undergo extended prostatic biopsy while on ASA
treatment are not at increased risk for bleeding complications, compared to patients not taking ASA. This
finding has been noted in previous reports, which
however involved less biopsy cores per patient (6core or 8-core biopsy schemes) (15,16). One other
study by Halliwell et al. demonstrated an increased
risk of minor but not major bleeding complications
in patients taking ASA (17). The relatively low incidence of hemorrhagic events can be attributed to the
phenomenon of individual patient resistance to ASA in
low (100 mg) doses, which results in treatment failure
in up to 30% of patients (18,19). In addition, ASA is
considered an antiplatelet agent of low potency, leading to the recommendation for combining ASA with
a second antiplatelet agent, such as clopidogrel, for
patients at high risk for cardiovascular events (20). In
our study, an interesting finding was that patients of
younger age (< 65 years) and lower BMI (< 25 kg/m2)
had a higher probability for having bleeding, as opposed to older patients (> 70 years) with higher BMI
(> 25 kg/m2). This difference, however, was statistically marginal. Several reports suggested that older
and obese patients are more prone to the development
of aspirin resistance (21, 22). One can suggest that
ASA antiplatelet effect is more pronounced in younger
patients with lower BMI or that the optimal dose of
ASA is BMI-dependent.

provide an effective and safe option (7). We used
intramuscular dextropropoxyphene hydrochloride
administered 30 minutes prior to biopsy and local
application of lidocaine gel 2% with satisfactory pain
management.
In this study, the rates of hemorrhagic complications were evaluated using a questionnaire that
was completed by the patients one month after the
biopsy during a scheduled re-evaluation. In order to
diminish recall bias, before discharge, the patients
were specifically instructed to be aware of any bleeding complication and to note its duration. Rates of
hemorrhagic complications, as reported in prospective
studies that included more than 100 patients and 6-12
prostate biopsy cores per patient, vary widely (8-11)
(10-74% for hematuria, 1-40% for rectal bleeding and
10-78% for hemospermia). These wide variations can
be attributed to different methods for evaluation of
complication rates, differences in complication definition, selection bias during the recruitment of patients
for the study and patient preoccupation with bleeding
complications because of pre-procedural informed
consent. Severe and potentially life-threatening complications such as parasympatheticotonia, sepsis and
uncontrollable bleeding occur at a rate of 1-2%. These
complications, however, can be prevented by detailed
history, excellent knowledge of the ultrasonographic
anatomy of the prostate and appropriate antibiotic
prophylaxis.
Currently, ASA is the antiplatelet agent of
choice, due to its relative safety, efficacy and low
cost. For most elective surgeries, it has typically been
recommended that the patient stop taking ASA 7 to 10
days before the procedure. The optimal management of
patients who are scheduled for prostate biopsy and receive ASA is controversial. The lack of solid evidence
contributes to the implementation of various or even
controversial approaches regarding the management of
these patients. Due to the estimation that the number
of transrectal prostate biopsies performed is going to
increase in the near future, the need for evidence-based
recommendations regarding these patients is more than
apparent.
On the other hand, there is evidence in
recent reports that coronary patients who abruptly
discontinue ASA treatment are at increased risk for a
new acute vascular event (12). Acute cardiac events
312
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CONCLUSION

8.

Continued low-dose ASA treatment is not associated with an increased incidence of hemorrhagic
complications after an extended (12 or more cores)
prostatic biopsy and therefore ASA withdrawal is not
considered justified. Prospective randomized trials are
needed, in order to provide solid data for evidencebased recommendations.
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EDITORIAL COMMENT
The present study suggest that the continued
use of low-dose aspirin (LDA) in patients undergoing TRUS-guided prostate biopsy does not increase
the incidence of mild bleeding complications, it only
prolongs the duration of self-limited hematuria and
rectal bleeding.
This study was not devoid of limitations.
First, most patients take LDA as a prophylactic agent
for coronary and peripheral vascular diseases and a
control group of patients with discontinuing LDA
was necessary to compare patients with the same comorbities. Second, the question of whether the longer
duration of hematuria and rectal bleeding in men who
continued LDA is clinically significant might have
been addressed by a comparison of the hemoglobin
levels before and after prostate biopsy. Third, the
duration of hematospermia, which can persist for up

to 2 months after prostate biopsy, was not recorded
after 30 days (1).
There are no guidelines on the management
of LDA before taking prostate biopsies but there
appears to be no strong scientific evidence for the
withdrawal of aspirin in all patients undergoing
prostate biopsy.
In one study, 52% of radiologists and 27% of
urologists terminated aspirin before prostate biopsy
(2). In the UK, 35% of urologists routinely stop aspirin
before prostate biopsy (3).
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EDITORIAL COMMENT
Although prostate biopsy is widespread and
regarded as a routine office procedure, some men are
probably harmed. Kariotis et al. (1) evaluated whether
the continuing use of low-dose aspirin in patients
undergoing extended prostate biopsy is a safe option.
The authors should be congratulated for the clarity
of the text, the excellent analysis, and the cautious
interpretation of their results.
The goals of prostate biopsy are to avoid
biopsy-associated complications such as bleeding,
infection and pain as well as to detect prostate cancer
effectively. Especially, patient safety is a worldwide
concern. Every medical and surgical interventions
have benefits and risks. Patients and physicians deserve to be fully informed about the risks as well as
benefits.
The use of aspirin was already found to be a
relatively safe option in patients undergoing extended
prostate biopsy (2-6). However, some investigators
reported that aspirin prolonged the duration of hematuria and rectal bleeding (7) or exacerbated minor
bleeding complications (8). Therefore, to confirm
whether patients taking aspirin were more likely to
experience bleeding complications in routine clinical setting, as admitted by the authors, prospective
randomized studies should be designed.
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