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Abstract

Purpose To compare the pain control efficacies of the pelvic plexus block (PPB), periprostatic nerve block (PNB), and
controls during a 14-core basal and apical core prostate biopsy.

Methods This randomized controlled study, performed between January 2015 and January 2016, included patients with
an abnormal serum prostate-specific antigen (PSA > 3 ng/mL) level or a palpable nodule on digital rectal examination. The
enrolled patients were randomized into three groups: Group 1, intrarectal local anesthesia (IRLA, 10 mL of 2% lidocaine
jelly) and PPB with 3.0 mL of 2% lidocaine injected at the bilateral pelvic plexus; Group 2, IRLA and PNB with 3.0 mL
of 2% lidocaine injected at both periprostatic nerves; and Group 3, only IRLA. Patients answered the visual analog scale
(VAS) questionnaire at 6 time points.

Results This study consisted of 163 patients (Group 1=55, Group 2=55, and Group 3 =53). Pain at the apical biopsy
location was less in Groups 1 and 2 than in Group 3 (p <0.001, p <0.001) and between the two local anesthetic groups
(PNB +1IRLA vs PPB +IRLA). Group 2 patients reported less pain than Group 1 patients (p =0.022). Pain during the basal
core biopsy was significantly less in Groups 1 and 2 than in Group 3 (p=0.002, p <0.001), but there were no significant
differences in pain control between the two methods (PNB +IRLA vs PPB +1RLA, p=0.054) during basal core biopsy.
Conclusions PNB +IRLA is an effective local anesthetic method for reducing pain when performing apical biopsies com-
pared with PPB +IRLA or IRLA alone.
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Introduction

Prostate cancer is the most common malignancy, with the
highest mortality among men from Western countries [1].
Screening for prostate-specific antigen (PSA) levels and
digital rectal examination (DRE) with prostate biopsy ena-
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reported that periprostatic nerve block (PNB) effectively
reduces pain during biopsy [5] and it has been shown to be
a very effective local anesthetic method in several studies
[6]. PNB is the most common local anesthetic method used
for prostate biopsy [7-9].

The pelvic plexus block (PPB) method is a local anes-
thetic method introduced by Wu et al. [10]. Recently, there
have been a few prospective studies showing that PPB is
more effective than PNB for pain control during prostate
biopsies [11-13]. The theory behind the superiority of PNB
over PPB is that it more effectively reduces apical pain in the
prostate. This is achieved because PNB blocks the nerves in
the proximal neurovascular bundle that innervate the supe-
rolateral and anterior parts of the prostate [13—15]. However,
controversy still exists regarding the amount of pain reduc-
tion that can be achieved using the two methods, and no
previous reports have compared the pain scores associated
with basal and apical biopsies.

In this study, we tested the hypothesis that PPB +IRLA
will be more effective than PPB 4+ IRLA in controlling pain
in apex biopsy. Therefore, we designed this study to compare
the pain control efficacies of PPB, PNB, and controls during
a 14-core basal and apical prostatic core biopsy.

Materials and methods
Study design and patient eligibility

This was a single-center, randomized controlled trial con-
ducted after obtaining the approval and insight of the Gang-
neung Asan Hospital Institutional Review Board, Republic
of Korea (IRB No. 2015-013). This study was performed at
our hospital between January 2015 and January 2016.

Eligible participants were all adults over 18 years old who
had an abnormal serum PSA level (PSA >3 ng/mL) or a
palpable nodule on DRE. Patients with a previous history
of prostatitis, neurological disease-related pelvic pain, active
urinary tract infection, anal disease, or lidocaine allergy
were excluded.

Biopsy procedure technique

The patients were placed in a standard left lateral decubitus
position during the procedure. A transrectal probe (Pros-
tate Biplane 8808e, BK Medical ApS, Herlev, Denmark)
was used with the Flex Focus 1202 Ultrasound system (BK
Medical ApS).

The nerve block procedure was based on established
standards in the literature. The pelvic neurovascular plex-
uses of the patients in Group 1 were identified on the lateral
side of the seminal vesicle using color Doppler sonography.
The PNBs were induced by injecting 3 mL of 2% lidocaine
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on both sides (Supplementary Figure 2) [10-12]. Triangular
echogenic neurovascular bundles, viewed at an angle from
the prostate base to the proximal tip of the seminal vesicle
in the sagittal view, were identified in patients in Group 2.
These PPBs were then induced by injecting 3 mL of 2%
lidocaine on both sides (Supplementary Figure 1) [13, 16,
17]. The patients in Group 3 underwent biopsy, with no pro-
cedures performed after the administration of IRLA. Five
minutes after the anesthesia was administered according
to the group allocations, a 14-core prostate biopsy (base,
4 cores; mid, 4 cores; apex, 4 cores; apex anterior, 2 cores)
was performed. Two cores of the apex anterior according
to the prostate biopsy protocol were biopsied at the more
apical site where the peripheral zone was thinned to obtain
sufficient anterior tissue of the prostate apex (Supplementary
Figure 3) [18].

Nerve blocks (PPB and PNB) were performed using a 22
gauge, 160 mm Disposable Nerve Blockade Needle Metal
Hub® (Hakko®, Tokyo, JAPAN). Pathologic examination
was performed using an 18-gauge, 20-cm long, disposable
core tissue biopsy needle with a sample notch length of
1.9 cm (BARD® MAGNUM®, Providence, NJ, USA).

Assessment of complications and pain

Patients were administered an intravenous injection of 1 g
aztreonam (Mezactam®) as a prophylactic antibiotic 1 h
before the procedure. The patients were observed for uri-
nary retention, dysuria, and hematuria for about 2 h after the
procedure and were prescribed ciprofloxacin 250 mg bid for
1 week upon discharge home. Patients were assessed regard-
ing the occurrence of post-procedural complications, such
as high-grade fever, hematuria, rectal bleeding, and urinary
retention, via questionnaires and statements in the outpatient
clinic after 7-14 days.

After 30 min, patients were asked for the degree of pain
using the visual analog scale (VAS, 0 as no pain to 10 as
worst pain) at six time points: VAS-1, probe insertion; VAS-
2, local injection of anesthetics (PPB, PNB); VAS-3, TRUS;
VAS-4, prostate biopsies (basal and middle); VAS-5, pros-
tate biopsies (apex, apex anterior); and VAS-6, 30 min after
the prostate biopsies.

End point, randomization, and blinding

Patients were randomly assigned to three groups. Rand-
omization sequence was generated in a 1:1:1 allocation
ratio using random blocks of 3 and 6 via the Stata software
(Stata version 12.0, Stata Corporation, TX, USA). Patients
included in this study did not know their allocation group.
The intervention staff did not know how the patients had
been randomized and performed the procedures according to
the allocation results. The questionnaires on post-procedural
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pain were evaluated by another clinician who was not
involved with the procedure and conducted the evaluations
separately. The VAS-2 questionnaire contained items about
the allocation of the control arm; hence, these questions
were asked last. Data analysts analyzed the data according
to the research design without any information about the
allocation.

Sample size estimation and statistical analysis

We calculated that 54 patients per group were needed to
detect a difference of 0.4 in pain scores, assuming a standard
deviation of 2.0 among the three groups (PNB +IRLA vs
PPB +IRLA vs IRLA). The number of patients estimated
assumed an effect size of 0.45 with 80% power and a 5%
probability of type 1 error using the one-way analysis of
variance (ANOVA) test by G¥Power (version 3.1.9.2, Franz
Faul, University Kiel, Germany).

Patient characteristics were summarized using descriptive
statistics. The mean values and standard deviation (SDs)
were reported for age and body mass index (BMI), and the
differences among the three groups were analyzed using
one-way ANOVA. Median values and interquartile ranges
(IQR) were used to report prostate volume and PSA, and the
differences among the three groups were analyzed using the
Kruskal-Wallis H test (Table 1).

Mean values and SDs were reported for VAS at the time
of the procedure. The p values reported in VAS-1 were cal-
culated using Student’s ¢ test, and the p values for VAS-2
through VAS-6 were estimated by one-way ANOVA testing.
The pain scores for Group 3 were calculated by one-way
ANOVA testing. The post hoc analysis included p values
obtained using the Mann—Whitney U test according to the
study design (Table 2).

Complication rates were analyzed using the Chi-squared
test or Fisher’s exact test, as appropriate. A p value less
than 0.05 was considered statistically significant. Statistical

Table 1 Baseline characteristics

; . Variables Group 1 Group 2 Group 3 (IRLA), n=53 )4

of the patlent§ according to (IRLA +PPB), (IRLA +PNB),

group allocation n=55 n=55
Age, years 68.3+10.4 69.0+£7.6 67.4+84 0.331
Prostate volume, mL 31.9(27.1;45.1) 37.7 (28.5; 52.1) 31.6 (25.8;39.8) 0.068
PSA, ng/mL 6.0 (4.3; 8.6) 6.0 (4.3;10.9) 5.9 (4.0;8.2) 0.908
BMI, kg/m? 242429 25.0+£3.1 24.1+£238 0.089
Palpable nodule 50.1%) 3(5.5%) 3(5.7%) 0.736
Prostate cancer 26 (47.3%) 25 (45.5%) 23 (43.4%) 0.921

Values are given as mean + standard deviation for each group for age and BMI. Values are presented as
numbers and percentages for palpable nodules and prostate cancer. Values are presented as medians and
interquartile ranges for prostate volume, PSA

BMI body mass index, /RLA intrarectal local anesthesia, PNB periprostatic nerve block, PPB pelvic plexus

block, PSA prostate-specific antigen

Table 2 Mean comparison of the VAS scores according to group allocation

Time point Group 1 Group 2 Group 3 p value* p value**

(IRLA +PPB), (IRLA +PNB), (IRLA), n=53

n=55 n=55 Group 2 vs 1 Group 3 vs 1 Group 3 vs 2
VAS-1 26+1.6 1.8+1.4 0.002
VAS-2 19+14 1.7+1.3 23+1.6 0.167
VAS-3 1.7+1.4 1.5+1.2 1.5+1.0 0.741
VAS-4 3.0+19 24+19 33+1.7 0.005 0.054 0.002 <0.001
VAS-5 3.6+23 2.8+2.1 48+20 <0.001 0.022 <0.001 <0.001
VAS-6 0.6+0.8 1.0+1.2 09+1.3 0.318

Values are presented as mean + standard deviation for each group

VAS visual analog scale, VAS-1 block, VAS-2 probe insertion, VAS-3 TRUS, VAS-4 basal biopsy, VAS-5 apical biopsy, VAS-6 30 min after biopsy,
IRLA intrarectal local anesthesia, PPB pelvic plexus block, PNB periprostatic nerve block, ANOVA analysis of variance

*One-way ANOVA
**Mann—Whitney U test
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results were generated using SPSS software (IBM SPSS
Statistics for Windows, Version 20.0. IBM Corp., Armonk,
NY, USA).

Results

In this study, of 182 patients evaluated for eligibility, 168
patients were enrolled and randomized. Among these
patients, 163 patients (Group 1 (PPB +IRLA): n=55; Group
2 (PNB+IRLA): n=55; Group 3 IRLA): n=53) completed
the study and were included in the analysis (Fig. 1).

Patients’ mean age, prostate volume, PSA, and BMI
parameters were comparable among the three groups. There
was no significant difference in the proportion of patients
with palpable nodules, and the cancer detection rate was not
different among the three groups (Table 1).

Pain at the time of local anesthesia (VAS-1) was found to
be less severe in Group 2 than in Group 1 (p=0.002). The
pain in basal core biopsies was significantly less severe in
Groups 1 and 2 than in Group 3 (Table 2; Supplementary
Figure 4; p=0.002; p <0.001). However, there was no sig-
nificant difference in pain of basal core biopsies between
the PPB +IRLA and PNB +IRLA methods (p =0.054). The
pain due to the apical biopsies was less severe in anesthetic
Groups 1 and 2 than in Group 3 (Table 2; Supplementary

Figure 4; p <0.001; p <0.001). Between the two local anes-
thetic groups, the patients in Group 2 reported less pain
than those in Group 1 (p=0.022; Table 2; Supplementary
Figure 4).

Among the post-procedural complications, hematuria
developed in 25 patients (45.5%) in Group 1, 26 patients
(47.3%) in Group 2, and 29 patients (54.7%) in Group 3.
Rectal bleeding occurred in less than 10% of patients in each
group, and urinary retention occurred in 2 patients in Group
2 and 1 patient in Group 3. There was no significant dif-
ference in the incidence of complications among the three
groups (Supplementary Table 1).

Discussion

Given the results of this randomized controlled study, PNB
was a more effective local anesthetic method of reducing
pain than PPB when obtaining the apex cores during a
14-core prostate biopsy. To our knowledge, this is the first
study to evaluate pain control efficacy at a specific pros-
tate biopsy site according to successful reports of two local
anesthetic methods (PPB +IRLA, PNB +IRLA) with con-
trol (IRLA) (Supplementary Figures 1, 2) [7-9, 11-13].
This study is a well-followed-up study in which 90% of the
eligibility-assessed patients participated in the study and

Assessment of eligibility (n=182)

‘ 8 Patients did not want to enrollin this study

14 patients were excluded

__________ - =p| 6 Patients did not meet eligibility criteria

[ Analysis M Follow-Up J[ Allocation ][ Randomization M Identification J

Randomization (n=168)

A\ 4

Allocated to PPB (n=57)
Received PPB+IRLA

Allocated PNB (n=56)
Received PNB+IRLA

Allocated Control (n=55)
Received IRLA

\ 4

v

y

2 patients dropped out of the study
1 patient had missing data
1 patient did not respond to the questionnaire

3 patients dropped out of the study
1 patient had missing data
2 patients did not respond to the questionnaire

6 patients dropped out of the study
1 patient had missing data
5 patients did not respond to the questionnaire

v

'

Analyzed (n=55)

Analyzed (n=55)

Analyzed (n=53)

Fig. 1 Flow diagram of the study
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more than 90% of the enrolled patients were included in
the analysis.

The PNB, since its introduction by Nash et al. in 1996, is
the most widely used method for local anesthesia during a
prostate biopsy [5, 19]. In this study, as in previous studies,
the PNB method was also the most effective pain control
method applied to specific sites during prostate biopsies.
They indicated that the optimal bibasilar injection sites in
the parasagittal longitudinal view were at the echogenic
angle of the prostate base and the seminal vesicle (Supple-
mentary Figure 2). The efficacy of prostatic biopsies using
this method has been studied since then. PNB is known to be
a highly effective local anesthetic method for use in prostate
biopsies and is effective for pain relief [7-9]. In a recent
meta-analytic review, Yan et al. [20] concluded that the com-
bination of PNB and IRLA was the most effective method
of controlling pain.

The first description of the current PPB was by Wu et al.
[10]. They randomized patients and performed grayscale
ultrasound-guided injections of 5 mL of 1% lidocaine on
the lateral side of the seminal vesicle and found no reduction
in pain in the lidocaine-injected patients. However, Akpinar
etal. [11], in a prospective randomized study, reported that
2 mL of 2% lidocaine injected under color Doppler ultra-
sound guidance was more effective than PNB. Jindal et al.
[13] and Cantiello et al. [12] reported that injecting local
anesthetics in the neurovascular bundle (pelvic plexus) is a
more effective method for pain relief than PNB.

Theoretically, PPB is more advantageous than PNB when
anesthetizing a large proportion of the prostate by blocking
nerve fibers that supply the superolateral and anterior parts
of the prostate. The pain caused by stimulation of the pros-
tate gland originates from the S2 to S5 nerve roots, starting
from the caudal root. It is initiated through the sympathetic
ganglia, prostate, and pelvic plexus [14, 15]. In PNB, anes-
thetics penetrate the nerves around the prostate only. On the
basis of the anatomical structure, PPB can block all prostate
nerve fibers derived primarily from the pelvic plexus [13].

In our study, the PPB method was found to be associated
with more pain than that on using the PNB method during
the VAS-1 phase (Table 2). The application of a local anes-
thetic during the puncture of the rectum for PPB is painful
because the needle penetrates the distal part of the dentate
line. This area is very sensitive to pain because it contains a
somatic nerve branch of the inferior rectal nerve, which orig-
inates in the pudendal canal [21]. After puncturing the rectal
wall, the needle should travel a longer distance to effectively
perform PPB, which results in more pain because of the deep
penetration of the needle. Pain with local anesthesia may
cause the patient to move involuntarily during the process
[22]. Angular misalignment caused by patient movement
under local anesthesia is likely to be more significant during
PPB because of the aforementioned longer distance from the

rectal wall puncture site to the neurovascular bundle [23].
When performing PPB using a longitudinal TRUS view, it is
important to understand the anatomy of the seminal vesicles
and bladder spatially. These structures are indirect anatomi-
cal markers that are not closely attached to the pelvic plexus.
Investigators should find the vascularity associated with the
pelvic plexus using color Doppler TRUS. However, in PNB,
the puncture site is an echogenic point that is easily identifi-
able on grayscale TRUS by visualizing the angle between
the seminal vesicle and prostate and using it as an anatomi-
cal landmark to directly aid in the anesthetic process. PPB
is more difficult to perform than PNB when performed by
individuals with the same level of proficiency (Supplemen-
tary Figures 1, 2).

In this study, performing an additional anterior biopsy
compensated for the disadvantages of the conventional
TRUS-guided biopsy protocol (12 cores), which sometimes
fails to detect prostate cancer localized to the anterior pros-
tate apex (Supplementary Figure 3) [18]. However, obtain-
ing anterior tissue of the prostate apex by TRUS-guided
prostate biopsy is a painful procedure. Transperineal pros-
tate biopsy is generally more painful than TRUS-guided
prostate biopsy [24], but it is an effective method with a
high cancer detection rate, especially for anterior localized
prostate cancer [25]. Because this method does not involve
penetration into the distal dentate line of the rectal wall, it
does not cause severe pain when obtaining anterior tissue of
the prostate apex [21]. Thus, transperineal prostate biopsy
may be considered a less painful alternative method to the
prostate biopsy protocol performed in this study.

Previous studies have shown that approximately 3—4%
of patients are at risk for serious complications after biopsy
procedures, such as sepsis, requiring hospitalization [3,
4]. In our study, 163 patients received 1 g of aztreonam
(Mezactam®) intravenously and ciprofloxacin 250 mg orally
twice daily for 1 week as a prophylactic antimicrobial regi-
men. None of our study patients experienced complications
such as sepsis requiring hospitalization or intervention.

This study has several limitations. The local anesthetic
procedures were performed by two urologists. There could
have been variability in patients’ pain thresholds because
of differences in procedural expertise. The total of 14-core
prostate biopsies performed (with an extra 2 cores taken
from the anterior apex) were likely to cause more severe
pain in the apex than in the setting of the more widely used
10- to 12-core biopsy.

Conclusions

PNB +IRLA was a more effective local anesthetic method
for reducing the pain in apical prostatic biopsies than
PPB + IRLA or IRLA alone. More research is needed to
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evaluate pain control in specific prostate areas of the prostate
according to the methods of local anesthesia.
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