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What’s known on the subject? and What does the study add?
Transrectal ultrasound-guided prostate biopsy is the most commonly used procedure for the diagnosis of Prostate cancer. During prostate
biopsy, it causes pain and anxiety in patients. Although it is a commonly used procedure, a standard method of analgesia has not been
established. Although the combination of topical anesthesia and periprostatic nerve block is used frequently, it can sometimes be ineffective.
In our prospective study, we evaluated factors such as probe insertion, prostate biopsy cores and local anesthetic administration, and prostate
volume that affect pain in patients during biopsy. We aimed to find the most effective and comfortable analgesia combination for patients
during prostate biopsy.

Abstract
Objective: This study aimed to evaluate the effectivity of pain palliation with intrarectal local anesthesia (IRLA), periprostatic nerve block (PPNB),
apex nerve block (ANB), or their combination during transrectal ultrasound-guided (TRUS) prostate biopsy.
Materials and Methods: A total of 160 patients who underwent TRUS biopsy were included in this prospective study. Patients were divided
into three groups randomly: IRLA group (group 1, n=40), PPNB + IRLA group (group 2, n=60), and ANB + PPNB + IRLA group (group 3, n=60).
Visual analog scale (VAS) was used at three separate times during prostate biopsy: on insertion of the probe through the anal canal, during the
administration of anesthesia, and during needle biopsy. The pain palliation of each method was compared among the groups.
Results: No significant difference was observed in demographic features among the groups. However, biopsy-related pain was the highest in group
1 for each core, followed by group 2 and group 3 (p<0.05 for all core scores). The pain level felt with local anesthesia administration was higher
in group 3 than in group 2 and the lowest in group 1 (p<0.05). In addition, VAS scores were significantly higher in patients with large prostate,
especially in apical cores.
Conclusion: In prostate biopsy, ANB was more effective in reducing pain. ANB in patients with large prostate is considered to increase patient
satisfaction by decreasing pain scores, especially in apical cores.
Keywords: Transrectal ultrasound-guided prostate biopsy, periprostatic nerve block, apex nerve block, intrarectal local anesthesia

Introduction
Prostate cancer (PCa) has affected 1.1 million people in the last
few years and is the most common cancer worldwide, in which
15% of the total cases occur in men, compared with 8% in new
cases (1). Early diagnosis of PCa increases survival and decreases
morbidity (2,3). Therefore, rapid and early diagnosis of PCa by

urologists is important to achieve successful treatment results
(4,5).
Prostate biopsy is the gold standard method in cancer diagnosis.
The decision for prostate biopsy is based on the prostate-specific
antigen (PSA) level, suspicious digital rectal examination (DRE),
and/or imaging findings (6). At present, biopsy is performed in

Correspondence: Yunus Emre Göger MD, Necmettin Erbakan University Meram Faculty of Medicine, Department of Urology, Konya, Turkiye
Phone: +90 (533) 415 07 53 E-mail: dr_yegoger@yahoo.com ORCID-ID: orcid.org/0000-0002-4480-9093
Received: 19.12.2020
Accepted: 29.05.2021
Cite this article as: Göger YE, Ecer G, Özkent MS, Kılınç MS, Karalezli G. During Transrectal Ultrasound-guided Prostate Biopsy Which Combination of
Analgesia Method is Effective? A Prospective Randomized Study. J Urol Surg 2021;8(3):191-197.
©Copyright 2021 by the Association of Urological Surgery / Journal of Urological Surgery published by Galenos Publishing House.

191

Journal of Urological Surgery,
2021;8(3):191-197

three ways: transperineal, transrectal, and magnetic resonance
imaging-targeted biopsy (6).
Transrectal ultrasound-guided (TRUS) prostate biopsy is the
most commonly used procedure for PCa diagnosis. Systematic
biopsy (8-16 cores) is recommended in TRUS prostate biopsy
(7). In the present study, 12-core biopsies of the prostate were
performed.
Most patients undergoing prostate biopsy perceive TRUS
prostate biopsy as a physically and psychologically traumatic
experience (8). If severe pain is felt during biopsy, an effective
biopsy cannot be performed, the risk of complications may
increase, and cancer diagnosis is missed (9). Thus, patient
compliance during the procedure is very important. Optimal
analgesia should be applied according to scientific findings
before TRUS prostate biopsy.
In the literature, many methods have been described for optimal
analgesia to the prostate, such as local blockade to the prostate,
parenteral analgesia, or sedoanalgesia (10-13). However, the
applicability of these methods in actual practice is difficult,
and none has become standardized. The clinicians determine
the most appropriate method based on their experience and
the pain threshold of the patient. Studies have reported that
local anesthetic agent application next to the nerve bundle
provides good pain control during anesthesia infiltration
with TRUS prostate biopsy (14). The European Association of
Urology recommends the combination of topical anesthesia and
periprostatic nerve block (PPNB) (6).
Thus, the primary aim of this study was to compare PPNB,
apex nerve block (ANB), and intrarectal local anesthesia (IRLA)
in terms of pain palliation during TRUS prostate biopsy. The
secondary aim was to determine which cores are painful for
the patient during biopsy and to investigate the efficacy of the
analgesic methods.

Materials and Methods
This study included patients who underwent TRUS prostate
biopsy between January 2018 and December 2020 because of
elevated PSA scores or suspicious DRE findings. The exclusion
criteria were as follows: age ≥80 years, bleeding diathesis,
anticoagulant use, metastatic cancer, cognitive function
impairment that hindered filling out of the visual analog scale
(VAS), rectal and/or anal pathology, previous use of an analgesic
drug, patients with PCa having perineural invasion, history of
prostate surgery, and biopsy with more than 12 cores. Informed
consent was obtained from the patients participating in the
study.
The participants, 160 in total, of this study were divided into
three groups: group 1 consisted of 40 patients who were
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administered IRLA, group 2 of 60 patients who received PPNB +
IRLA, and group 3 of 60 patients received ANB + PPNB + IRLA.
Patients were included indiscriminately into group 1, followed
by group 2, and then group 3. VAS was used to evaluate pain.
Pain severity was assessed based on the 1-10-point VAS. While
patients were undergoing a 12-core prostate biopsy, pain scores
were obtained at three different times for each group: during
probe placement through the anal canal, LA administration,
and biopsy. During biopsy, pain was recorded as VAS scores
according to the biopsy cores. Data were recorded at the end of
the procedure, and each patient was asked whether they would
like to undergo another biopsy.
In IRLA, a lubricant gel suspension containing 12.5 g of 1%
lidocaine was directly squeezed into the rectum through the
anus. In the left lateral decubitus position, a TRUS probe (BK
Pro-Focus Ultrasound Scanner) was inserted into the patients’
rectum to calculate the prostate volume (PV) in the longitudinal
and transverse planes, and their ultrasonographic views were
examined. The same amount of local analgesia was applied to
groups 2 and 3, regardless of the PV of the patients.
In PPNB, the triangle between the prostate base and the seminal
vesicle was visualized with TRUS support, and a total of 10 mL
of 1% lidocaine hydrochloride (5 mL each on the right side and
left side) was injected into the area where both neurovascular
bundles are located. The Denonvilier fascia was separated during
the injection, and the anesthetic agent filled into the tissue.
In ANB, 10 mL of 1% lidocaine hydrochloride (5 mL each on
the right side and left side) was injected into the apical region
of the prostate’s surrounding apex. The biopsy procedure was
initiated 5 min after the application of the local anesthetic
agent. All patients received an antibiotic (Ciprofloxacin 500 mg)
for prophylaxis. Moreover, 18-gage automatic tru-cut biopsy
needles (Geotec ESTACORE®) compatible with the ultrasound
probe were used in the biopsy. The ultrasonography image was
aligned with the line guide showing the expected path of the
needle, the biopsy needle was advanced 0.5 cm, and a sample
from 1.5-cm tissue was taken. The biopsy specimen obtained
was added with 10% formol and sent separately for pathological
examination.
Ethics committee approval was obtained from the local ethics
committee of our tertiary center (2020/2463).
Statistical Analyses
SPSS 23.0 (IBM Corp. Armonk, NY, USA) program was used to
analyze the obtained data. Categorical variables are shown
as frequency and percentage, and continuous variables are
presented as average values. Chi-square analysis was used
for categorical variables, the independent t-test and MannWhitney U test were used to compare two groups of continuous
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variables, and Kruskal-Wallis analysis was employed to compare
more than two groups. The analysis of variance test was used to
calculate the significance of the difference between the means
of multiple independent data. In all evaluations, p<0.05 was
considered the significant threshold level.

Results
In this study, the mean age of the patients was 64.3±7.6 years,
the mean PV was 48.18±17.1 mL, and the mean PSA level was
19.6±3.4 ng/mL. No significant difference in demographic data
was found (Table 1).
In this study, during the insertion of the ultrasound probe into
the rectum, the mean VAS scores were 2.56, 2.54, and 2.75
in group 1, group 2, and group 3, respectively. No significant
difference was noted among the groups (p=0.44).
Moreover, the average VAS scores for groups 1, 2, and 3 were
3.205, 2.24, and 1.52, respectively, which was significantly higher

in group 1 (p<0.05). Table 2 shows the VAS scores measured
separately for each core. The average VAS score in group 1 cores
was >3, and there was a moderate pain score (i.e., 3.205, 2.24,
and 1.52). In groups 2 and 3, a significant difference was noted
among the cores, but the VAS pain score indicated generally
mild pain. In groups 2 and 3, the greatest difference was found
between apical core biopsies (2.24 vs 1.52; p<0.05 for all apex
cores) (Table 2, Figure 1).
In terms of pain level felt during LA, the mean VAS score of
group 2 was 2.7 and that of group 3 was 3.55 (p<0.05).
After the procedure, 58.3% of the patients in group 1, 91% in
group 2, and 94.6% in group 3 were affirmative to the question
“Would you like to have another biopsy?” (group 1 vs group 2,
p<0.05; group 1 vs group 3, p<0.05; group 2 vs group 3, p=0.84).
As a subgroup analysis, we investigated the effect of PV on VAS
scores regardless of the group. The mean PV of the patients was
48.18 mL. When the patients were categorized according to
their PV as <48.1 mL and >48.1 mL, 80 patients had prostate

Table 1. Demographic features of the patients
Demographic features

Group 1
(mean + SD)

Group 2
(mean + SD)

Group 3
(mean + SD)

p
1/2/3

Age (mean ± SD)

65.58±8.1

66.29±8.7

61.82±5.3

0.183

PSA (mean ± SD)

20.09±7.3

12.20±2.3

26.91±7.2

0.172

Prostate volume (mL) (mean ± SD)

49.31±15.2

48.84±16.8

46.79±18.5

0.740

VAS score on insertion of the ultrasound probe into
the rectum (mean ± SD)

2.56±1.3

2.54±0.6

2.75±0.9

0.441

VAS score upon injection of local anesthesia (mean)

0

2.70

3.55

p<0.05

VAS scores (mean)

3.20

2.24

1.52

p<0.05

Yes

21 (58.3%)

51 (91%)

53 (94.6%)

p<0.05

No

15 (41.7%)

5 (9%)

3 (5.4%)

Would you give your consent for another biopsy?

VAS: Visual analog scale, SD: Standard deviation, PSA: Prostate-specific antigen

Table 2. Mean visual analog scale scores of the patients according to groups
Prostate biopsy cores

Group 1

Group 2

Group 3

p-value

Right basal medial

2.33±0.8

1.52±0.6

1.18±0.5

<0.05

Right basal lateral

2.50±1.5

1.57±0.8

1.25±0.5

<0.05

Right mid-gland medial

3.31±1.6

1.86±0.7

1.48±0.8

<0.05

Right mid-gland lateral

3.06±1.6

1.88±0.7

1.50±0.7

<0.05

Right apex medial

4.33±1.8

2.91±1.4

1.84±1.0

<0.05

Right apex lateral

4.36±1.8

3.00±1.5

1.89±0.7

<0.05

Left basal medial

2.25±0.9

1.55±0.6

1.34±0.4

<0.05

Left basal lateral

2.14±0.9

1.59±0.8

1.30±0.5

<0.05

Left mid-gland medial

3.03±1.6

2.27±0.9

1.50±0.6

<0.05

Left mid-gland lateral

2.78±1.5

2.09±0.7

1.48±0.7

<0.05

Left apex medial

431±1.6

3.34±1.4

1.95±1

<0.05

Left apex lateral

4.06±16

3.30±1.7

1.90±1

<0.05
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cores. When PV and VAS pain scores were compared, the pain
was generally mild in both groups, and comparable results were
obtained.
In this study, one patient in group 1 and two patients each
in group 2 and group 3 had urinary retention. Moreover, one
patient in group 1, two patients in group 2, and one patient
in group 3 had a fever. All these patients received medical
treatment.

Discussion
Figure 1. Visual analog scale score changes among the groups

Table 3. Visual analog scale scores according to prostate
volume
Prostate biopsy cores

<48 mL

>48 mL

p-value

Right basal medial

1.61

1.56

0.69

Right basal lateral
Right mid-gland medial
Right mid-gland lateral
Right apex medial
Right apex lateral
Left basal medial
Left basal lateral
Left mid-gland medial
Left mid-gland Lateral
Left apex medial
Left apex lateral

1.56

1.81

0.17

1.94

2.22

0.18

1.94

2.12

0.35

2.54

3.22

0.015

2.54

3.31

0.005

1.61

1.56

0.74

1.48

1.69

0.12

1.98

2.38

0.05

1.84

2.16

0.08

2.79

3.35

0.03

2.69

3.35

0.01

Figure 2. Change in visual analog scale score according to the prostate
volume

<48.1 mL, and 68 patients had >48.1 mL (Table 3, Figure 2).
Those who had PV above the mean had significantly high VAS
score pain in the right apex medial, right apex lateral, left apex
medial, and left apex lateral (p=0.015, p=0.005, p=0.018, p=0.04,
respectively). No significant difference was found among other
194

In this study, the pain level experienced by the patients was
measured not only during LA before TRUS prostate biopsy, but
also for each core separately. Thus, the effectiveness of each
LA providing the best analgesia for the separate cores was
determined. This prospective study determined that PPNB +
ANB significantly reduced pain not only in apical cores but also
in all cores. However, in this group, more pain was experienced
by the patients.
TRUS prostate biopsy is the standard procedure for the diagnosis
of PCa in urological practice. Studies have reported that an
increasing number of biopsies is accompanied by more severe
pain and discomfort (6,7). In a systematic biopsy, an extended
pattern, at least a 12-core biopsy is recommended (sextant
medial and lateral peripheral zones and lesion directed) by
the board (7,15). In this respect, in our urology clinic, prostate
biopsy from at least 12 cores is the standard procedure.
In many reviews, significant differences were reported in
pain perception in patients during prostate biopsy (14,16,17);
especially, the VAS score indicated not severe pain (VAS of
7-10). Even in control groups, the VAS score rarely comes to
an intermediate level. However, when the patients were asked
whether they would like to have a biopsy again, a positive
response was significant in the analgesic groups. This finding
indicates that patients’ anxiety from pain is reduced. However,
the more effectively the pain is reduced, the less anxiety is
evident (12,17).
Two factors are generally responsible for the pain that occurs
during biopsy. First, the pain that occurs during the insertion
of the ultrasound probe is caused by the stretching of the
anal muscle fibers, which is attributed to IRLA’s anal muscle
fiber local relaxation and lubricant effect. It is an important
advantage of being non-invasive. Ozveri et al. (18) described the
pain between moderate and intolerable in 50% of the patients
who did not undergo IRLA before biopsy. In a meta-analysis,
IRLA is thought to decrease pain when compared with the
control group (12). However, the effect of IRLA on pain during
the biopsy is controversial. A study supported that IRLA alone
does not affect pain during biopsy (9). In general, IRLA was not
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the ideal type of anesthesia because it apparently could not
eliminate pain during prostate biopsy.
The second cause of pain is needle insertion during a prostate
biopsy. During biopsy, PPNB was more effective at reducing pain
than IRLA (12). Seymour et al. (19) stated that PPNB causes a
“bee sting”-like feeling. Moreover, Izol et al. (20) and Addla et
al. (21) reported that LA administration in TRUS biopsy is simple
and tolerable and reduces pain, and they recommend it during
biopsy. In the present study, the patients did not feel any severe
pain during PPNB.
Although PPNB causes pain relief during biopsy, it does not
affect pain caused by the insertion of the transrectal probe and
its movements in the rectum. Moreover, inferolateral prostate
nerves should pass close to the rectal wall and local absorption
from the anal mucosa should be rapid. PPNB + IRLA generates
less pain during probe manipulation and less pain in the rectal
wall and prostate during biopsy. As a result, IRLA + PPNB
provides better pain control than IRLA alone (22,23). In this
study, when IRLA was compared with IRLA + PPNB, significant
differences were found in the VAS scores in all cores. Some cores
demonstrated mild to moderate differences.
ANB is applied during biopsy for two reasons: blockage of
periprostatic sensory nerves that cross the apex and blockage of
the pain nerves coming from the rectum (12). However, studies
that have compared PPNB with ANB + PPNB are scarce and
have controversial results. In a previous study of 60 patients,
Khurana et al. (24) divided these patients according to the area
where the LA was administered: apical region (group 1), bilateral
basolateral region (group 2), and unilateral basolateral region
(group 3). They found that the least pain was recorded in the
group that received ANB, followed by the basolateral region. By
contrast, another study found no significant difference in pain
scores of patients undergoing PPNB and ANB (16). In the present
study, unlike other studies, we compared IRLA alone with IRLA +
PPNB + ANB and found a moderate difference in VAS scores in
all cores. Between group 2 and group 3, an average difference
of 1-2 points in VAS scores was noted in basal and middle
cores, showing a significant difference. The most important
difference was detected in apical core biopsies. It was effective
in reducing pain during apical biopsies. One of the results of
our study, except for the apical cores, is the decrease in the
VAS scores (even if it is low) during biopsy in other cores. We
think that with ANB, the LA administered in the prostate and
rectal mucosa increases the blockage of pain nerves, and the
efficiency of the periprostatic block is increased. Moreover, ANB
is found to be effective; during ANB, ultrasonography revealed
a crest under the mucosa and around the apex. This important
finding is reflected in our results.
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Unlike other studies, we evaluated VAS scores during LA
injection. Especially, in ANB, the pain was significantly higher,
but when the patients were asked on having a biopsy again, they
provided a positive response, and this finding was significant in
groups 2 and 3. In the present study, as the number of local
anesthetics increases, pain does increase. Informing patients
about the pain that will occur during LA will be beneficial in
reducing the patient’s anxiety and pain. In addition, the lack of
difference in response to re-biopsy between groups 2 and 3 may
be related to the lack of VAS score difference between other
cores, except for apical cores.
The relationship between PV and pain has not been defined
clearly in previous studies. Turgut et al. (25) could not define a
relationship between PV and pain during TRUS prostate biopsy.
Yun et al. (26) stated that patients with larger PVs felt more
pain during TRUS prostate biopsy. Additionally, Bingqian et al.
(27) showed that IRLA and PPNB might be more beneficial in
patients with PV >48 mL. Giannari et al. (28) stated that patients
aged <65 years with PV >49 mL are more susceptible to pain
and should receive anesthesia.
In our subgroup analysis, we evaluated PV, and our average
PV is comparable with those of other studies. In this study,
we investigated the difference in VAS scores between cores
during biopsy according to the mean PV values. Statistically, we
noticed a difference between apical cores but not in other cores.
Thus, we can interpret that performing ANB in large prostate
may reduce pain in apical core biopsies compared with small
prostate. Moreover, studies evaluating the effectiveness of PV
and ANB on pain during prostate biopsy are needed.
During prostate biopsy, lidocaine, prilocaine, and rubivacaine
are the most frequently used local anesthetic agents in PPNB
and ANB. Although used in different doses in various studies,
generally, 5 or 10 mL of 1% lidocaine injection is preferred
(12,29). In the present study, 5 mL of 1% lidocaine was used
for each prostate lobe to maintain homogeneity. No serious
complications were reported in a meta-analysis comparing PPNB
with IRLA (17). Comparable rates in fever and urinary retention
were observed in both groups. The combined use of IRLA, PPNB,
and ANB was considered safe. In the present study, no difference
was found among the groups in terms of complications.
In a meta-analysis, pain during prostate biopsy varies between
mild and moderate levels, even in the placebo groups when
assessed by VAS scores. Severe pains are not seen. However, it
is important to reduce patient anxiety as well as pain in the
prostate biopsy and to biopsy the PCa zone. Biopsy should be
performed carefully from the prostate posterior, lateral, and
apex peripheral regions. Effective anesthesia of these sensitive
areas can potentially reduce pain; it is not only convenient to the
patient but also to urologists because they have the opportunity
195
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to perform multiple and effective biopsies. In the present study,
we recommend performing ANB with IRLA + PPNB.
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This study has some limitations. First, since the focus was pain,
heterogeneity cannot be ignored. Second, unlike other studies,
although pain was investigated for each core, no sufficient
evidence for an optimum analgesic method could be found.
Finally, no detailed perception of pain development with the
increase of cores could be obtained. Thus, more prospective
studies with good methodology are needed for the pain
experienced in the diverse cores.

Conclusion
In this prospective and randomized study, to reveal the difference
among blockage methods, each stage of TRUS prostate biopsy
starting with probe insertion, prostate biopsy cores, and local
anesthetic application was evaluated. As the number of local
anesthetics increases, pain becomes severe, especially during
ANB. However, IRLA + PPNB + ANB is considered to provide the
best analgesia in all cores.
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