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Purpose: To assess the pain intensity of patients administered midazolam and fentanyl
citrate before undergoing transrectal ultrasound-guided prostate biopsy.

Materials and Methods: This was a study in patients with different indications for pros-
tate biopsy in whom 5 mg of midazolam and 50 ug of fentanyl citrate was administered
intravenously 3 minutes before the procedure. After biopsy, pain was assessed by use
of a visual analogue scale (VAS) in three stages: VAS 1, during probe introduction; VAS
2, during needle penetration into prostate tissue; and VAS 3, in the weeks following
the exam. Pain intensity at these different times was tested with stratification by age,
race, education, prostate volume, rebiopsy, and anxiety before biopsy. Pain was ranked
according to the following scores: 0 (no pain), 1-3 (mild pain), 4-7 (moderate pain), and
8-10 (severe pain). Statistical analysis was performed by using Kruskal-Wallis and
Wilcoxon two-tailed tests with a significance of 5%.

Results: Pain intensity was not influenced by any risk factors. The mean VAS 1 score
was 1.95+1.98, the mean VAS 2 score was 2.73+2.55, and the mean VAS 3 score was
0.3+0.9, showing greater pain at the time of needle penetration than in other situations
(VAS 2>VAS 1>VAS 3, p=0.0013, p=0.0001, respectively). Seventy-five percent of pa-
tients reported a VAS pain scale of less than 3.1 or mild pain.

Condlusions: Intravenous sedation and analgesia with midazolam and fentanyl citrate
is a good method for reducing pain caused by prostate biopsy, even during probe
insertion.
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INTRODUCTION

Prostate cancer is the most common solid tumor in men and
is the second leading cause of death among cancers [1].
Diagnosis is performed through fragments obtained by ul-
trasound-guided transrectal prostate biopsy, which is usu-
ally performed on an outpatient basis. Many patients con-
sider the procedure uncomfortable and painful; about 65%
to 90% of patients report moderate to severe pain and 20%
would not repeat the procedure [2]. Some of the factors that
can cause pain during biopsy are anal discomfort generated
by transducer insertion and needle penetration in the rec-
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tal wall, periprostatic tissue, and prostatic capsule [3]. The
best means of analgesia for prostate biopsy has not yet been
defined, and several techniques have been described, such
as intrarectal lidocaine gel, anti-inflammatory drugs, peri-
prostatic nerve block (PPNB), and sedoanalgesia [4-19].
Sedation and anesthetic agents are a good method for re-
lieving pain during prostate biopsy. The drug used should
preferably be rapidly metabolized, have few side effects,
and, if necessary, be easily reversed. Anal distension dur-
ing the introduction of the transducer is an important com-
ponent in the mechanism of pain generated by the
procedure. Other pain-relieving techniques do not act on

Korean J Urol 2014;55:106-111


http://www.kjurology.org
http://dx.doi.org/10.4111/kju.2014.55.2.106
http://crossmark.crossref.org/dialog/?doi=10.4111/kju.2014.55.2.106&domain=pdf&date_stamp=2014-02-18
http://creativecommons.org/licenses/by-nc/3.0
mailto:marcio@fmb.unesp.br

Endovenous Sedoanalgesia in Prostate Biopsy

this mechanism, thus justifying the use of sedation.

Fentanyl citrate is an opioid drug used in treating pain;
it is characterized by rapid onset, short duration, and high
efficiency. Its administration is intravenous, and its action
is installed within 2-3 minutes, lasting about 30 minutes.
It is used for sedation in combination with a benzodiaze-
pine such as midazolam in endoscopic procedures.
Midazolam is a sleep-inducing agent that can be ad-
ministered intravenously, with rapid onset, short dura-
tion, and anterograde amnesia [20,21].

MATERIALS AND METHODS

The study was performed in patients from the Department
of Urology, Botucatu Medical School, UNESP, after appro-
val of the Ethics in Research Board. All participants signed
an informed consent form. The inclusion criteria were as
follows: abnormalities in the digital rectal examination
suggesting prostate cancer, high prostate-specific antigen
(PSA; >4.0 ng/mL in men over 55 years old and >2.5 ng/mL
in men younger than 55 years old), PSA density greater
than 0.15, and annual PSA increase greater than 0.75
ng/mL. Patients with bleeding disorders, anorectal disease
(hemorrhoids, anal fissure, anal stenosis), urinary tract in-
fection in treatment or diagnosed at the time of biopsy, spi-
nal trauma, hypersensitivity to fentanyl citrate or mid-
azolam, or who refused to provide written informed consent
and were unable to answer the questionnaire were ex-
cluded from the study.

Some parameters were analyzed as risk factors for pain
during biopsy, such as age, race, education level, serum
PSA, free-PSA and the free-PSA/total PSA ratio, rebiopsy,
biopsy indication, and prostate volume. Complications
such as hypotension, hypoxia, hemorrhage, urinary re-
tention, and vasovagal reaction were also recorded. The bi-
opsy procedure was performed on an outpatient basis. A
structured room with all the equipment required for urgent
care and emergency care was necessary (oxygen supply,
laryngoscope, endotracheal tubes, respirator, defib-
rillator, and drugs). All patients underwent cardiac mon-
itoring, pulse oximetry, and blood pressure measurements
[22]. Three minutes before the procedure, 50 pg of fentanyl
citrate dissolved in 1 mL of distilled water and 5 mg of mid-
azolam dissolved in a 1-mL distilled water bolus were ad-
ministered in separate syringes intravenously in the upper
left limb with a number 23 butterfly needle.

The procedure was performed with a 250-mL rectal ene-
ma and prophylaxis by administration of antibiotic cipro-
floxacin 500 mg orally 2 hours before the procedure and af-
ter 8 hours. The procedure was performed with the use of
a transrectal probe with the patient in the left lateral decu-
bitus position with the thighs flexed. An 18-gauge, 25-cm
automatic biopsy gun was used to obtain 16-core biopsies.
Prostate volume was calculated by using the ellipsoid for-
mula (heightxwidthxlengthx0.52). After the procedure,
the patients remained in the recovery room until they could
be discharged. In the immediate biopsy recovery period, all

107

patients were evaluated by a single investigator respon-
sible for measuring the primary pain outcome by use of a
visual analogue scale (VAS) [23]. The VAS was used to eval-
uate the pain generated by the transducer introduction
(VAS 1) and the pain generated by biopsy (VAS 2). After 7
days, the patients were evaluated again for the presence
of pain (VAS 3).

Pain was classified as follows: absence of pain, score of
0; mild pain, score of 0.1 to 3; moderate pain, score of 3.1
to 7; and severe pain, score from 7.1 to 10.

Data were collected by use of a Microsoft Excel spread-
sheet (Microsoft Co., Redmond, WA, USA) and were ana-
lyzed by using SAS ver. 9.2 (SAS Institute Inc., Cary, NC,
USA). Results were expressed as means and standard devi-
ations (SDs) for age, PSA, prostate volume, and pain.
Qualitative variables were described by frequency and
percentage. To determine differences in pain levels among
age, educational level, race, prostate volume, prebiopsy, re-
biopsy, and anxiety, the Kruskal-Wallis test and Wilcoxon
rank-sum test were used when comparing two or more than
two samples, respectively. In all tests, the corresponding
p-value of 5% was considered significant.

RESULTS

Biopsies were performed in 118 patients, and of these, 56
patients (47.9%) had undergone at least one procedure. The
average age, total PSA, prostate volume, education level,
and race of the patients are shown in Table 1. Of the 118
patients studied, 69 (58.4%) reported anxiety in the exam
and 56 (47.4%) reported no anxiety.

The average (SD) pain VAS 1 was 1.95+1.98 mm. At this
time, 75% of the patients reported pain lower than 3.1 mm,
or mild pain. Pain assessment during the introduction of
the probe for biopsy (VAS 2) had a mean of 2.73+2.55 mm.
At the time of the VAS 2, 75% of the patients reported pain
lower than 4.5 and 50% reported pain lower than 1.5, or
mild pain. Just 5.4% and 11% of the patients reported se-

TABLE 1. Demographic characteristics of the patients

Variable Value

Age (y) 65.5+7.7
PSA (ng/mL) 31.80+242.55
Prostatic volume (cm®) 45.4+29.1
Schooling level

Illiterate 8(6.7)

Basic education 78 (66.0)

High school 20 (16.8)

Higher education 12 (10.3)
Race

White 94 (79.6)

Black 22 (18.6)

Asian 2.7

Values are presented as mean+standard deviation or number (%).
PSA, prostate-specific antigen.
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vere pain at VAS 1 and VAS 2, respectively. Evaluation of
pain in the weeks following the biopsy (VAS 3) had a mean
0f 0.3+0.9 mm, whereas 75% of patients reported no pain.
There were huge differences among VAS 1, 2, and 3 with
high significance (VAS 2>VAS 1>VAS 3, p=0.0013).

Pain intensity at different times (VAS 1, VAS 2, and VAS
3) was compared with stratification by age, race, educa-
tional level, and other possible influencing factors such as
prostate volume, rebiopsy, prebiopsy anxiety, and prostate
cancer diagnosis. None of these factors had a significant in-
fluence on the pain level with this kind of sedoanalgesia.
These results are shown in Table 2. The main complications
were rectal bleeding (21 patients, 17.7%), vasovagal re-
action (5 patients, 4.2%), urinary retention (8 patients,
6.7%), urethral bleeding and fever (1 patient, 0.8%), pain
(14 patients, 11.8%), hematuria (75 patients, 63.4%), and
hemospermia (51 patients, 43.2%).

Of 14 patients who reported moderate to severe pain dur-
ing the procedure, it was necessary to use a double dose to
perform the procedure in 11 (78%). There were no respira-
tory or cardiac complications, even in elderly patients who
required an additional dose of medication (10 mg mid-
azolam and 100 ug fentanyl citrate).

DISCUSSION

With the introduction of serum PSA in prostate cancer
screening, there has been a significant increase in the num-
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ber of biopsies, which has consequently led to a better diag-
nosis [2]. A considerable number of patients consider the
biopsy procedure uncomfortable and painful, however.
About 65% to 90% of patients report pain of moderate to se-
vere intensity, and 20% do not repeat the examination
[3,12].

Sextant biopsy was considered the method of choice for
many years, but nowadays it is recommended to obtain at
least 12 fragments to increase the tumor diagnoses [24,25].
The high number of punctures increases the prostate can-
cer diagnosis, but pain, anxiety, and discomfort are propor-
tional to the number of punctures. The main factors respon-
sible for pain during the biopsy are anal discomfort gen-
erated by transducer insertion and as a result of the needle
penetration in the rectal wall, prostatic capsule, and peri-
prostatic tissue [11,16,17]. Other factors such as age, trans-
ducer size, and procedure time can affect pain intensity
[26,27].

Some studies have shown that younger patients or pa-
tients with smaller prostates have more discomfort during
the biopsy [26,27]. Additionally, prebiopsy anxiety or re-
biopsy as a result of a prior biopsy procedure are mentioned
as factors predisposing to a higher pain intensity [13,16].
We did not observe that these factors affected the pain
scores, which may have been the result of the excellent an-
algesia and sedation obtained by the drugs used. In our re-
search, there was no control group, because it is not ethical
to perform this design without analgesia. Even if there

TABLE 2. Pain intensity at different times according to age, race, schooling level, prostate volume, rebiopsy, anxiety, and prostate

cancer
VAS 1 VAS 2 VAS 3
Variable No. (%)
Mean+SD p-value Mean+SD p-value Mean+SD p-value
Age (y) 0.54 0.33 0.07
<60 33 (27.9) 1.94+1.90 3.16+2.69 0.49+1.10
>60 85 (72.1) 1.96+2.04 2.56+2.49 0.22+0.81
Race 0.48 0.50 0.07
White 92 (77.9) 1.82+1.82 2.91+2.63 0.32+0.92
Black 22 (18.6) 2.54+2.58 2.06+2.23 0.22+0.94
Asian 1(0.8) - - -
Schooling level 0.43 0.78 0.99
Until basic education 85 (72.1) 2.05+2.07 2.80+2.69 0.26+0.78
Until higher education 33 (27.9) 1.70+1.76 2.57+2.18 0.42+1.20
Prostate volume (cm®) 0.50 0.42 0.52
<20 7 (6.6) 1.40+1.65 2.73+3.76 0.16+0.27
>20 111 (93.4) 1.99+2.01 2.74+2.48 0.31+0.94
Rebiopsy 0.25 0.11 0.64
Yes 56 (47.4) 1.77+1.92 2.37+2.34 0.30+0.91
First biopsy 62 (52.5) 2.16+2.05 3.13+2.73 0.30+0.92
Anxiety before biopsy 0.56 0.16 0.98
Yes 69 (58.4) 1.99+1.88 2.95+2.58 0.33+0.96
No 49 (41.5) 1.91+2.16 2.44+2.51 0.27+0.84
Prostate cancer 0.14 0.19 0.40
Yes 33 (27.9) 1.73+2.07 2.39+2.81 0.20+0.79
No 85 (72.1) 2.04+1.96 2.87+2.48 0.34+0.96

VAS, visual analogue scale; SD, standard deviation.
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were risk factors involved in providing pain relief, this
method of sedoanalgesia alleviated pain regardless of the
presence or absence of these factors. Thus, these factors
were not important when using this type of procedure.

Although the best means of analgesia for prostate biopsy
has not yet been defined, several techniques have been de-
scribed in the literature. PPNB is the most widely used pro-
cedure [11-16]. Several studies have shown that one of the
benefits of PPNB is to reduce pain safely in prostate biopsy.
PPMB can be performed by the urologist on an outpatient
basis. Because of these indicators, PPNB is considered the
standard analgesia procedure for prostate biopsy [11].

However, patients still suffer significant emotional and
physical discomfort before the procedure, which can in-
crease the pain stimulus. Moreover, PPNB does not act in
the pain mechanism generated by the anal stretching that
occurs when the rectal probe is introduced. Thus, it cannot
alleviate all pain during the procedure.

Therefore, we believe that the use of intravenous seda-
tion and analgesia is the most effective method for control-
ling pain during prostate biopsy. This method of analgesia
can optimize the benefits of the PPNB and may directly in-
terfere in the anxiety and pain sensation caused by anal
stretching from the transducer. These beneficial effects of
intravenous sedation and analgesia are important consid-
ering that the number of prostate biopsies has been grow-
ing steadily, especially in economically active young pa-
tients, and also that biopsy may be repeated several times
in the same patient including a larger number of fragments
(16, 20, or 24 fragments).

The drug used should preferably be rapidly metabolized
with few side effects and, if necessary, be easily reversed.
We do not doubt that sedoanalgesia with the attendance
of an anesthesiologist will have a higher cost than the cost
of a urologist or radiologist performing the procedure
alone. However, this kind of sedoanalgesia can be per-
formed by the urologist in a structured room with a defib-
rillator, material for resuscitation, and airway intubation.
Despite the small number of patients, there were no prob-
lems with the use of these drugs at this dose. In fact, the
costs of sedoanalgesia and prostatic nerve block are
similar. In our service, we do not work with anesthesiolo-
gists to perform sedation and analgesia. In the United
Kingdom, it is common to use nitrous oxide [28]. However,
the procedure requires the compulsory attendance of the
anesthesiologist, which can be considered a drawback, be-
cause it increases the cost of the procedure. Moreover, ow-
ing to nausea and vomiting as side effects, the patients
must stay in the recovery room for up to 4 hours after the
procedure. With the use of midazolam and fentanyl citrate,
the patients could leave the recovery room on average 30
minutes after the procedure, which facilitated its logistics.

Some studies have evaluated the use of midazolam and
meperidine for sedation and analgesia for prostatic biopsy.
Tobias-Machado et al. [18] conducted a randomized con-
trolled trial comparing three different types of anesthesia
(administration of 2% intrarectal lidocaine gel, PPNB, and
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sedation with a combination of midazolam and meper-
idine) to evaluate efficacy in reducing pain during prostate
biopsy. In the PPNB group, 78.33% of the patients reported
pain, with 86.7% reporting weak pain and only 3.33% re-
porting severe pain. No patient had unbearable pain, and
compared with the control group, there was significant re-
duction in pain (p<0.001). In the group receiving sedation
with midazolam and meperidine, 76% of patients reported
some pain, and of these 81.6% had little or no pain; only
4.99% reported severe or unbearable pain. Compared with
the control group, the pain reduction in the group receiving
sedation with midazolam and meperidine was significant
(p<0.001). The use of midazolam and meperidine sig-
nificantly reduced pain without cardiac or respiratory com-
plications [18].

Recently, Izol et al. [29] published a study that evaluated
three different analgesia techniques on prostate biopsy.
Pain intensity was assessed by VAS graded in three stages:
during biopsy (VAS 1), immediately after the procedure
(VAS 2), and 1 hour later (VAS 3). A total of 100 patients
were randomized into 4 groups: group 1 (control), group 2
(periprostatic block with 2% lidocaine), group 3 (intrarectal
lidocaine gel), and group 4 (sedation and analgesia with 2
mg midazolam and 2 pug/kg fentanyl intravenously). In the
group receiving sedation and analgesia with midazolam
and fentanyl, a decrease in pain intensity in these three
conditions (VAS 1, VAS 2, and VAS 3) was observed. Groups
2 and 4 were statistically significant compared with the
group that received intrarectal lidocaine gel and the gel
control group (p=0.0001). There were no significant car-
diorespiratory complications in any group. Of 100 patients
undergoing the procedure, only 1 patient (belonging to the
group that underwent periprostatic block) presented with
hypotension, which was quickly treated. The study con-
cluded that the association of midazolam with fentanyl and
PPNB are effective and superior to the other techniques to
relieve pain. The authors recommended sedoanalgesia on-
ly in patients who do not tolerate pain, in saturation biop-
sies, and in patients who are allergic to lidocaine.

In our study, the combination of midazolam and fentanyl
citrate proved to be easy to apply, safe, and effective in re-
ducing pain and discomfort both during and after the
procedure. In our samples, cardiorespiratory complica-
tions were not observed. The association of these two drugs
proved to be an excellent method of analgesia and sedation.
Midazolam acts by promoting sedation, retrograde am-
nesia, and relaxation of the anal muscle tone, which is one
of the mechanisms responsible for pain during the
procedure. Fentanyl, in turn, is a potent opioid analgesic
drug during and after the procedure. We noticed that after
the procedure, when the patients were discharged, some
of them did not remember having undergone it, which must
be due to retrograde amnesia promoted by midazolam. It
is important to emphasize that midazolam promotes only
retrograde amnesia without compromising cognition,
which did not interfere in the evaluation of pain after the
procedure.
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The evaluation of the patient before the procedure can
be carried out in the questionnaire that is routinely given
before the biopsy indication. In our previous experience,
there is a contraindication to perform it in patients with low
cardiac and respiratory reserve. The average time for pa-
tient recovery is either about 30 minutes or is not different
from the care given to patients with the use of PPNB.
Complications due to the use of these drugs are very rare
with similar rates [16-19]. When complications do occur,
they can be circumvented because the procedure is per-
formed in an appropriate and structured place by providers
professionally trained and qualified to treat them.

CONCLUSIONS

Intravenous sedation and analgesia with midazolam and
fentanyl citrate is a good method to reduce the discomfort
and pain caused by prostate biopsy, even during probe
insertion.
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