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Abstract

Objectives: We aimed to investigate the effect of Periprostatic Nerve Block (PNB)
and lliohypogastric Nerve Block (INB) on pain control during transrectal ultrasound-
guided prostate biopsy. *Corresponding author:

Guldeniz Argun
Methods: In total, 90 patients who underwent transrectal ultrasound-guided &

prostate biopsy due to suspected prostate cancer were randomized into three
groups (30 patients each). Group 1 received intrarectal prilocaine—lidocaine cream
(control group). Group 2 received PNB and intrarectal prilocaine—lidocaine cream.
Group 3 received INB and intrarectal prilocaine-lidocaine cream. Visual Analog
Scale (VAS), a subjective scale, and Electromyography (EMG), an objective scale,
were used to evaluate pain degrees during rectal probe insertion and prostate
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biopsy. Mean Motor Unit Potential (MUP) durations and amplitudes were recorded 06200 Yenimahalle/Ankara, Turkey.
using EMG.

Results: The VAS scores during rectal probe insertion in Group 3 (INB) were Tel: +905336230405

significantly less than those in the other groups. The VAS scores during prostate Fax: +903123464361

biopsy in Group 3 were significantly less than those in the other groups. Mean
MUP durations and amplitudes were significantly lesser in Group 3 than the other

groups, during both procedures. Citation: Guldeniz A, Ismail S (2018)
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Introduction PNB with an intrarectal topical anesthetic is also thought to
be more efficient in achieving pain control [2]. In recent years,
Transrectal ultrasound-guided prostate biopsy is the most widely  gevelopments in ultrasound technology have provided enabling
used method to accurately diagnose patients with suspected  the direct visualization of the peripheral nerves [3]. In parallel to
prostate cancer. Although current guidelines recommend the use  these developments, lliohypogastric Nerve Block (INB) has been
of periprostatic block for pain control during transrectal prostate  sed for pelvic operations such as cesarean sections, inguinal
biopsy, other anesthesia methods are still in practice. Pudendal  parnia repairs in adults and groin surgeries in children [3,4].
block, intraprostatic analgesia, sedoanalgesia are among these
anesthesia methods. Pudendal block can only prevent pain due Many studies on pain management during transrectal ultrasound-
to the application of rectal probe. Applications of sedoanalgesia guided prostate biopsy, during rectal ultrasound probe insertions,
involve the risks of general anesthesia and require follow-up rectal manipulations and biopsy procedures have been
of the patient. Intraprostatic block application is also painful. described in the literature. Various local anesthesia methods
Particularly, transrectal probe insertion and multiple punctures of ~ have been evaluated for their advantage. However, to the best
the prostatic tissue, which are painful procedures for patients. In ~ Of our knowledge, there are no original articles comparing the
current urology practices, Periprostatic Nerve Block (PNB) is the ~ superiority of PNB to INB. Visual Analog Scale (VAS), a subjective
most commonly preferred method for pain control [1]. Combining  scale and Electromyography (EMG), an objective scale, were used

© Under License of Creative Commons Attribution 3.0 License | This article is available in: http://www.imedpub.com/journal-anaesthesiology-critical-care/ ']



2018

Journal of Anaesthesiology and Critical Care

to evaluate pain degrees. Although VAS is commonly used in
studies to evaluate pain degree, in some patients, pain cannot
be accurately assessed. Hence, the current study was designed to
incorporate EMG as an objective scale.

Materials and Methods
Patients and study design

The current study was designed as a prospective, blind and
observational study and was approved by the local ethics
committee at University of Health Sciences, Dr. AY Ankara
Oncology Training and Research Hospital (ethics committee
decision number: 2017-06/02). Written consent was obtained
from patients or their legal representatives.

In total, 90 consecutive patients who underwent transrectal
ultrasound-guided prostate biopsy, with the intention to
accurately diagnose suspected prostate cancer, at the urology
clinic between June and August 2017 were included in this study.
Abnormal digital rectal examination and/or prostate-specific
antigen (PSA; >4.0 ng/mL) levels indicated prostate biopsy
requirement. Patients with previous biopsy attempts; radical
prostatectomy; chronic pain syndrome; hemorrhagic diathesis;
recto-anal pathology; treatment with monoamine oxidase
inhibitors, tricyclic antidepressants, or anticoagulants; epilepsy
history; lidocaine allergy; spinal cord trauma; and urge urinary
symptoms were excluded from the study. Among the eligible
patients, those aged between 50 and 75 years, who provided
written informed consent, were recruited in the study.

Vol.1 No.3:13

Patients were categorized into three groups based on the block
type used. Group 1 (control group) comprised 30 patients who
received only intrarectal prilocaine—lidocaine cream. In Group
2, 30 patients received periprostatic nerve block following
intrarectal prilocaine—lidocaine cream application. In group 3, 30
patients received iliohypogastric nerve block following intrarectal
prilocaine—lidocaine cream application.

Prior to the procedures, EMG probes were placed on perineal
surface in all patients and intrarectal prilocaine—lidocaine cream
was applied and allowed to absorb for 10 min. In Group 1, the
rectal probe was inserted and prostate biopsy was subsequently
performed. In Group 2, following intrarectal prilocaine-lidocaine
cream application, PNB was performed by injecting 10 mL of 1%
lidocaine into the periprostatic nerve plexus at the prostate base
just lateral to the seminal vesicle and prostate junction on each
side, with an 18 cm spinal needle (Becton Dickinson Co. New
Jersey, USA) under transrectal ultrasound guidance. The accuracy
of the block was determined by local anesthetic fluid collection
on transrectal ultrasound. Next, the rectal probe was inserted,
and prostate biopsy was subsequently performed. PNB was
performed by the same urologist. In Group 3, INB was performed
following intrarectal prilocaine—lidocaine cream application and
was assisted by transrectal ultrasound guidance (Leopard 2001,
Bruel & Kjaer, Denmark). The 2 cm medial and superior positions
of the anterior superior iliac spine were marked. A 22 gauge, 100
mm insulated needle (Stimuplex D.B. Braun Medical-Freiburg,
Germany) was advanced between the facials of the internal
oblique and the transversus abdominis muscles, anda 10 mLof 1%

Table 1 Demographic and clinical characteristics of patients in the three groups.

Group 1 (n:30) Group 2 (n:30) Group 3 (n:30) Total (n:90)
Mean +SD Median Min Max MeanSD Median Min Max Mean+SD Median Min Max Mean #SD Median Min Max
+

Age 62.47+6.53 614 51 75 62.17+801 6171 43 77 6':’.)'223' 66.29 52 75 63.28+7.01 6333 43 77
VAS during
probe 380+1.12 3.78 2 6 270x1.14 2.67 1 5 12.07+0.94 2 1 4 286+1.28 279 1 6
insertion
MUP time 10.60 +
during probe 13.37+2.23 13.5 9 18 1237+154 1267 9 14 1'81_ 1045 7 14 1211+219 1234 7 18
insertion (ms) :
MUP
amplitude 549.63 + 450.53 + 394.77 £ 464.98 +
Al 26.27 546.5 501 598 30.61 457 401 498 24.42 399.4 314 437 60.80 457 314 598
insertion (nV)
VAS during
ey 497+0.85 491 4 7 3431085 343 2 5 270+0.75 2.68 1 4 370+124 363 1 7
MUP time 11.70+
during biopsy 15.40+2.25 1533 @ 11 21 1363+1.27 13.82 10 15 1' 53_ 11.75 9 15 13.58+229 1353 9 21
(ms) '
MUP
amplitude 642.73 + 575.83 503.90 + 574.16 +
ATy 26.82 642.67 593 688 3764 642.67 507 663 30.97 512.5 420 543 65.95 572 420 688
(nv)
Prostate 45.20 £ 44.80 £ 45,57 + 4519+
volume (mL;) 17.34 = & 7 14.08 TR Y 13.66 = SN 14.95 S = e
PSA (ng/dL) 6.61+1.83 6.16 4 10 6.81+£1.93 7.2 4 98 6451134 615 47 10 6.62+171 6.24 4 10

VAS: Visual Analog Scale; MUP: Motor Unit Potential; PSA: Prostate Specific Antigen; Min: Minimum; Max: Maximum
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lidocaine was administered under real-time ultrasound guidance.
INB was bilaterally performed by the same anesthetist. The rectal
probe was then inserted and prostate biopsy was subsequently
performed. All biopsies in the groups were performed by the
same urologist.

Transrectal ultrasound was performed using a 7.5 MHz transducer
(Leopard, Bruel & Kjaer, Denmark), with the patient being in the
left lateral position. An 18G Tru-cut core needle biopsy gun was
used and twelve core biopsies were routinely performed in all
patients under transrectal ultrasound guidance. All patients
involved in the study were asked, by the same nurse, to express
the degree of pain during rectal probe insertion and prostate
biopsy. Additionally, the outputs of EMG recordings, such as
Motor Unit Potential (MUP) durations and amplitudes, were
noted for each patient during rectal probe insertion and prostate
biopsy. As prophylaxis, all patients were orally administered 500
mg ciprofloxacin twice a day.

Statistical Analysis

Power analysis determined that the study required 90 patients,
with at least 30 patients in each group for a gain of 80.4% power
at alpha error of 0.05, beta error of 0.20, and effect size of 0.50.
All groups were controlled for conformity to normal distribution
by Kolmogorov—Smirnov test. Since only MUP amplitudes during
prostate biopsy were normally distributed, analysis of variance
with Bonferroni correction was used for comparing this parameter
among the three independent groups. Since parametric test
prerequisites were not provided for the other parameters,
Kruskal-Wallis test was used for comparing these parameters
among the three independent groups. Spearman correlation was
used to determine the correlation between the EMG parameters
and VAS scores. A P value of <0.05 was deemed as significant.
The Statistical Package for the Social Science (SPSS Inc, Chicago,
Illinois, USA) version 22.0 was used for statistical analysis.

Results

The mean patient age was 63.28 + 7.01 (range, 43—77) years. The
mean prostate volume was 45.19 + 14.95 (range, 18-78) mL, and
the mean PSA level was 6.62 + 1.71 (range, 4-10) ng/mL (Table
1). There were no significant differences among the groups with
regard to the prostate volumes, PSA levels and ages (Figure 1).

The mean VAS score during rectal probe insertion was 3.80 +
1.12, 2.70 + 1.14, and 2.07 + 0.94 for the control, PNB, and INB
groups, respectively. The mean VAS score during prostate biopsy
was 4.97 + 0.85, 3.43 + 0.85, and 2.70 + 0.75 for the control,
PNB, and INB groups, respectively. Pain control was found to be
significantly better during both prostate biopsy and rectal probe
insertion in the INB group than in the PNB group (p=0.032 and
p=0.002, respectively). The control group was found to have the
highest degree of pain (p<0.001) (Figure 2).

InEMG analysis, mean MUP durations duringrectal probe insertion
were 13.37 £ 2.23, 12.37 + 1.54, and 10.60 * 1.81 milliseconds
(ms) in the control, PNB, and INB groups, respectively; during
biopsy, these durations were 15.40 + 2.25, 13.63 + 1.27, and

© Under License of Creative Commons Attribution 3.0 License
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Figure 2 Boxplot graphs of each of the three groups in terms of

visual analog scale scores (VAS: Visual Analog Scale)

N

11.70 = 1.53 ms in these groups, respectively. Durations during
both procedures were the smallest in the INB group than in the
other groups (p<0.001). Patients in the control group had the
highest MUP duration (p<0.001) (Figure 3).

Mean MUP amplitudes during rectal probe insertion were 549.63
+ 26.27, 450.53 + 30.61, and 394.77 + 24.42 microvolt (uV) and
during prostate biopsy were 642.73 + 26.82, 575.83 + 37.64,
and 503.90 £+ 30.97 pV in the control, PNB, and INB groups,
respectively. All MUP amplitudes were the lowest in the INB
group (p<0.001) and were at the highest levels in the control
group (p<0.001) (Figure 4).

INB provided the greatest relaxation of the pelvic floor muscles
during rectal probe insertion and biopsy. According to Spearman
correlation, decreases in the EMG parameters were found to be
consistent with decreases in the VAS scores (Tables 2 and 3).
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Table 2 Participant demographics.

During insertion of probe

VAS: Visual Analog Scale, MUP: Motor Unit Potential
“Correlation is significant at the 0.05 level (2-tailed)
“"Correlation is significant at the 0.01 level (2-tailed)

Discussion

Transrectal ultrasound-guided prostate biopsy is the standard
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Table 3 Electromyography findings and visual analog scale scores
recorded during prostate biopsy.

MUP time MUP amplitude
During insertion of probe
r 0.450"
p 0
During biopsy sampling
r 0.644
p 0

MUP: Motor Unit Potential
"Correlation is significant at the 0.01 level (2-tailed)

method for diagnosing prostate cancer. In recent years, studies
have shown that sextant biopsy is inadequate and a minimum of
10-12 core biopsies are more effective in providing an accurate
diagnosis [5]. However, without anesthesia, an increased number

© Under License of Creative Commons Attribution 3.0 License
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of core biopsies result in increased cumulative and associated
pain scores [6]. Pain during prostate biopsy is caused by anal
discomfort due to the ultrasonic rectal probe and biopsy needle
insertion into the prostate gland capsule. The biopsy needle does
not cause pain on penetration in the rectal wall at the dentate
line due to reduced nerve conduction at this site. Therefore, a
majority of the pain associated with prostate biopsy is due to the
stimulation of the periprostatic nerves localized in the capsule.
Partly, pain is also due to rectal manipulation and prostate biopsy
procedures. For this purpose, the use of topical creams, PNB,
intraprostatic local anesthesia, sedation, daily anesthesia, and
peripheral nerve block have previously been described in the
literature.

The most commonly used anesthesia methods in prostate biopsy
include PNB and intrarectal anesthetic gel application [1]. In
prospective randomized studies, PNB is superior with regard to
pain control and is considered to be the gold standard anesthesia
method [7,8]. Despite the ability of PNB to ensure pain control
of the rich nerve fibers of the autonomic innervation running
basolateral with the prostatic vascular pedicles, its effect on the
extrinsic nerve fibers of the automatic and sensory innervations
of the prostate are not well-known [9,10]. As a result, the direct
contact of the biopsy needle and these nerves in the prostatic
capsule and stroma may result in inadequate pain management
[11,12]. Biopsy needle intervention and ultrasound probe
maneuver are attributed to pain during prostate biopsy [9].
In a randomized trial, lidocaine injection during PNB resulted
in greater pain than needle penetrations and rectal probe
maneuvers [13]. Furthermore, for patients undergoing repeated
biopsies, fibrosis due to the prostate biopsy is a disadvantage of
repeated periprostatic injections.

Ultrasonography-guided INB has been successfully used in
obstetric and inguinal surgeries in adults [3,14,15]. This technique
has the advantage in that it can be used with fewer analgesic
agents and has greater success rates in pediatric patients than
those in other techniques [16]. INB has less side effects, such
as motor block of the lower limbs and urinary retention, and
because INB is limited to the lower abdominal wall and inguinal
region, hemodynamic changes are rarely observed [17]. To the
best of our knowledge, there is only one study regarding the use
of INB in prostate biopsies. This procedure was demonstrated to
be superior compared with intrarectal prilocaine—lidocaine cream
application; however, PNB was not performed on any patients in
this study. As a result, PNB and INB were not compared regarding
pain management [17]. According to the results of the current
study, during rectal probe insertion, the VAS scores in the INB
group were significantly lesser than those in the PNB group (2.07
+0.94 and 2.70 + 1.14, respectively). During prostate biopsy, the
VAS scores in the INB group were also significantly lesser than
those in the PNB group (2.70 £ 0.75 and 3.43 + 0.85, respectively).
Mean MUP durations were significantly smaller in the INB group
than those in the PNB group during both rectal probe insertion
(10.60 + 1.81 vs. 12.37 + 1.54 ms) and prostate biopsy (11.70
+ 1.53 vs. 13.63 + 1.27 ms). Furthermore, the INB group had
lower mean MUP amplitudes than the PNB group during both
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rectal probe insertion (394.77 + 24.42 vs. 450.53 + 30.61 pV) and
prostate biopsy (503.90 + 30.97 vs. 575.83 + 37.64 uV), and the
difference was significant.

In male patients with Chronic Prostatitis/Chronic Pelvic Pain
Syndrome (CP/CPPS), a relationship between hypersensitivity
of the pelvic floor muscles and pelvic pain has been described
[18]. According to the EMG values observed during biofeedback
applications in male patients with CP/CPPS, the incidence of
abnormal pelvic floor muscles was higher in patients with more
severe pain [19]. This result demonstrates that pelvic pain can be
objectively evaluated using EMG.

Recent studies have determined that although intrarectal
lidocaine application is adequate during probe insertion, it does
not provide the same benefit in decreasing pain during biopsy [2].
In the current study, we observed that the use of INB significantly
reduced pain during rectal probe insertion in and declined pain
during prostate biopsy.

The purpose of the current study was to compare the effects
of PNB and INB, performed prior to prostate biopsy, on pain
control. We aimed to make a more accurate assessment using an
objective scale, EMG, as well as a subjective scale, VAS, which is
frequently used in the literature. The main limitation of our study
was the small patient population. Given that VAS score is not
completely reproducible, to increase accuracy, the same number
of biopsies (standard 12 core biopsies) were performed on each
patient, and the same person evaluated VAS score to avoid
inter-observer variability. Additionally, the use of EMG provided
objective assessment.

Since, it was considered unethical to not administer anesthesia
to patients in the control group, intrarectal prilocaine—lidocaine
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