Tepecik Eğit. ve Araşt. Hast. Dergisi 2019;29(2):134-139
doi:10.5222/terh.2019.19970

Different Forms of Lidocaine Administration During
Transrectal Ultrasound Guided Prostate Biopsy:
Results of a Randomized Clinical Trial
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ABSTRACT
Objective: This study aims to compare the spray form of lidocaine (LS), which is a local anesthetic agent, to its other
formulations including lidocaine cream (LC) and lidocaine gel (LG) by administering a visual analogue scale (VAS)
to obtain post-transrectal ultrasound- guided biopsy (TRUSG-Bx) pain scores.
Methods: Patients who presented to our clinic with lower urinary tract symptoms and/or had PSA levels requested
for assessment purposes, or had PSA levels exceeding 2.5 ng/ml and/or suspicious findings in their rectal examination between 2014 May-2015 February were included in the study. The records of 175 patients were randomized
to 4 groups. Group 1: Periprostatic nerve block (PPNB) 5 ml lidocaine injection to both neuromuscular bundles),
Group 2: PPNB accompanied by 5g 5% LC applied to the perianal mucosa 5 min before the procedure, Group 3:
PPNB accompanied by perianal-intrarectal 5 ml 2% LG 10 min before the procedure, Group 4: PPNB accompanied
by 5 doses of LS (10 mg/100 ml) administered perianally 2 min before the procedure. The pain felt by the patients
after 30 min from the operation was evaluated using a VAS.
Results: Mean VAS scores of the groups were estimated as follows: Group 1: 13.34±1.3, Group 2: 2.81±1.9; Group
3: 3.52±1.9, and Group 4: 2.56±1.2. The lowest, and highest mean VAS scores were detected in Groups 4, and 3,
respectively. LS was found to reduce VAS scores statistically significantly more than the other three methods w
(p=0.025 <0.05).
Conclusion: LS is a noninvasive, safe, and affordable option. Adding LS to PPNB decreases post TRUSG-Bx pain more
significantly than the other formulations.
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Amaç: Bu çalışmanın amacı, transrektal ultrason (TRUS-bx) eşliğinde prostat biyopsisi öncesi uygulanan lidokainin
sprey ile diğer jel ve krem formlarının, TRUS-bx sonrası ortaya çıkan ağrıya olan etkilerini karşılaştırmayı
amaçlamaktadır.
Yöntem: 2014 Mayıs-2015 Şubat arasında, PSA düzeyleri 2,5 üstünde olan ve/veya rektal muayenede şüpheli bulgusu olan toplam 175 hasta çalışmaya dahil edildi. Hastalar 4 gruba randomize edildi. Perinöral blokaj (PNB, her
iki bölgeye 5 ml lidokain) (Grup 1; n=40), işlemden 5. dk. önce perianal mucosaya 5% 5 g lidokain krem (LK)+PNB
(Grup 2; n=46), işlemden 10 dk. önce perianal-intrarektal 5 ml %2 lidokain jel (LJ) +PNB (Grup 3; n=50), işlemden 2
dk. önce perianal (valsalva manevrasıyla prolabe olan mucosaya) 5 doz lidokain sprey (LS) (10 mg/100 ml) + PNB
(Grup 4; n=39) uygulandı. İşlemden 30 dk. sonra hastaların duydukları ağrı, vizüel analog skala (VAS) ile
değerlendirildi.
Bulgular: VAS skoru ortalamaları grup 1 PNB’de 3,3±1,3, grup 2 PNB+ LK’de 2,8±1,9, grup 3 PNB+ LJ’de 3,5±1,9 ve
grup 4 PNB+LS’de 2,5±1,2 olarak hesaplandı. Ortalama VAS skoru en düşük grup 4, en yüksek grup 3 idi. PNB’ye LS
veya LK eklenmesi, VAS ortalamalarını düşürmesine rağmen, LS’nin, diğer 3 yönteme göre ağrı VAS skorunu istatistiksel olarak anlamlı azalttığı gözlemlenmiştir (p=0,025<0.05).
Sonuç: LS, TRUS-bx öncesi kolay uygulanan, güvenli ve ucuz bir yöntemdir. PNB’ye LS eklenmesi TRUS-bx sonrası
ağrı seviyesini diğer yöntemlere göre daha fazla azaltmaktadır.
Anahtar kelimeler: Prostat kanser, transrektal ultrason eşliğinde biyopsi, lokal anestezi, lidokaine
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IntroductIon
Prostate cancer (PCa) is an important disease with a
high incidence and ranks second in cancer-related
mortality (1). Transrectal ultrasound- guided biopsy
(TRUSG-Bx) was first performed by Hodge et al. and
it has been the most commonly used method to
diagnose PCa to this day (2). In the recent years, biopsies have been obtained from younger patients
based on age-specific prostate-specific antigen (PSA)
levels and active follow-up has become increasingly
common in localized prostate cancers. These factors
have highlighted pain control during TRUSG-Bx as an
important issue for patient comfort.Pain experienced during TRUSG-Bx is implicated as the primary
reason for rejecting repeated biopsies (3).
There exists no standard local or systemic anesthesia
method used prior to TRUSG-Bx. Several methods of
local anesthesia have been used for pain control in
published studies (4-13). For the first time, Nash and
colleagues (4) were the first to inject 1% lidocaine into
the neurovascular bundle between the prostate
base and the seminal vesicle as a periprostatic nerve
block (PPNB). While this method was shown to
reduce the pain associated with the extraction of tissue from the prostate, it had no effect on the pain
associated with the insertion and maneuvering of
the ultrasound probe due to its timing (5,6). Thus, a
need has appeared for pre-PPNB application of local
anesthetics to ameliorate the pain experienced prior
to PPNB, and during the PPNB procedure, as well.
Lidocaine, which is a local anesthetic agent, has been
applied in different formulations such as gel (LG),
cream (LC), and spray (LS) forms, either alone or in
combination with PPNB (7-13). Although the analgesic
effect of the LG in TRUSG-Bx is disputed in the studies and metanalyses that have been conducted, publications exist that corroborate the notion that LC
and LS ameliorate pain (7-15). Particularly, LS was demonstrated to effectively ensure pain control in TRUSGBx (11-13). However, there are no studies in the literature that compare LS to other forms of lidocaine.
In this retrospective study, we aimed to compare the

spray form of lidocaine, which is a local anesthetic
agent, to its other formulations including lidocaine
gel and cream by using a visual analogue scale (VAS)
to obtain postbiopsy pain scores.
MATERIALS and METHODS
Following approval from the ethics committee (date
01/03/2014 and number 17/38), patients who presented to our clinic with LUTS (lower urinary tract
symptoms) and/or had PSA levels requested for
assessment purposes, or levels exceeding 2.5 ng/ml
and/or suspicious findings in their rectal examination between 2014 May-2015 February were included in the study. Patients who had priorly experienced
allergy to local anesthesia, or had chronic prostatitis,
active anal pathologies and underwent anal surgery,
and patients who could not tolerate the procedure
with local anesthesia were excluded from the study.
Patients (n=175) who met study criteria were enrolled
to the study after obtaining their consent forms.
Patients were randomized to 4 groups based on their
barcode numbers. The groups were arranged as follows; Group 1: PPNB (5ml lidocaine injected to both
neurovascular bundles), Group 2: PPNB accompanied by 5 g 5% LC applied to the perianal mucosa 5
min before the procedure, Group 3: PPNB accompanied by perianal-intrarectal application of 5 ml 2% LG
10 min before the procedure, Group 4: PPNB accompanied by 5 doses of LS (10 mg/100 ml) applied
perianally (to the mucosa prolapsed with the Valsalva
maneuver) 2 min before the procedure.
The patients were administered appropriate antibiotic prophylaxis for TRUSG-Bx based on their rectal
swap samples and risk factors (16). In the morning of
the operation, a rectal bowel prep was administered
2 hours prior to the operation. A standard 10-12core biopsy was obtained based on prostate size in
the standard left lateral decubitus position with a 7.5
MHz transrectal ultrasonography probe (Aloca Co,
Tokyo, Japan). For biopsy, an 18-gauge 20 cm biopsy
needle (Marflow AG, 8134 Adliswil, and Zurich,
Switzerland) was used and the material was obtained
135
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using an automatic gun. The pain felt by the patients
after 30 min after the operation was evaluated using
a VAS that was scored between 0-10 points. Infectious
and bleeding complications encountered in the
patients were recorded.
Descriptive statistics was used, and mean±SD values
were given as numerical variables in the groups, and
as number (%) for the categorical variables. One Way
ANOVA test was performed for the statistical analysis
using the IBM statistical Package for Social Sciences
(SPSS) Version 22.0 program. Results with a p<0.05
value were considered statistically significant.

had no statistical effect on mean VAS scores (Table
2). Similarly, when we classified patients in the
groups as those with a prostate volume of ≤50 cc,
and > 50 cc we determined that only Group 3
patients with prostate volumes of 50 cc or below had
statistically lower mean VAS scores (Table 3).
Table 2. Groups’ pain scores by patient age.
≤65 year mean VAS ± SD

>65 year mean VAS ± SD

p

3.4±1.4
3±1.8
3.9+1.7
2.4±1.1

3.2±1
2.6±1.8
3.2±2
2.9±1.2

0.486
0.658
0.377
0.468

Group 1
Group 2
Group 3
Group 4

Table 3. Groups’ pain scores by prostate volume.

RESULTS
Group 1 consisted of 40, Group 2, 50, Group 3, 46
patients, and Group 4 39 patients. Five patients
including two patients in Group 1, and one patient
each in Groups 2-3-4, were excluded from the study
as they could not tolerate the procedure with local
anesthesia and their biopsies were obtained under
general anesthesia.. The groups were compared in
terms of their mean ages, mean PSA values, and mean
prostate volumes without any intergroup difference
(Table 1). Mean VAS scores of the groups were calculated as 3.3±1.3 for Group 1 (PPNB), 2.8±1.9 for Group
2 (PPNB+LC), 3.5±1.9 for Group 3 (PPNB+LG), and
2.5±1.2 for Group 4 (PPNB+LS). LS was found to
reduce VAS scores more than the other three methods with a statistical significant intergroup difference
(p=0.025<0.05) (Table 1). Although combining PPNB
with LC decreased the mean VAS scores, the difference was not statistically significant.
Table 1. Groups’ clinical characteristics and VAS results.
Group 1 Group 2
Mean age (years)±SD 63.2±8.2 64±6.4
Mean PSA (ng ml-1)±SD 7.3±4.7
6.4±3
Mean prostate volume 53.1±28.6 54.4±28.4
(cc)±SD
Mean VAS±SD
3.3±1.3 2.8±1.9

Group 3 Group 4

p

62.4±8.7 65±7.9 0.647
5.8±2.2
7±3.3 0.354
60.6±26.7 54.2±25.4 0.475
3.5±1.9

2.5±1.2 0.025

When we further classified patients in the groups as
those ≤ 65, and > 65 years of age we found that age
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≤50cc volume mean
VAS ± SD

>50cc volume mean
VAS ± SD

p

3.1±1.3
2.1±1.3
2.9±1.7
2.6±1.4

3.6±1.1
3.4±2
4.1±1.9
2.7±0.9

0.325
0.151
0.013
0.151

Group 1
Group 2
Group 3
Group 4

Evaluation of the complications manifested by the
patients revealed infectious complications in 15
(8.5%), hematuria and hematospermia in 52 (29.7%),
and acute urinary retention in 2 (1.1%) patients.
DISCUSSION
In our study, PPNB and the various application methods of PPNB+lidocaine were compared with regard
to pain control during TRUS-Bx. Among local agents,
LS (10 gr/100 ml) was determined to have a statistically significantly greater effect on the VAS scores
estimated 30 minutes after the TRUSG-Bx procedure
compared to the other LC and LG forms. Adding the
local anesthetic LC to PPNB was not found to have a
statistically significant effect although it reduced VAS
scores. In this study, the PPNB+LG combination was
not found to be superior to PPNB. When we classified patients in the groups as those with a prostate
volume below, and above 50 cc we determined that
only patients in the LG group with prostate volumes
of 50 cc or below had statistically lower VAS scores.
In TRUSG-Bx pain is experienced during the entry of

E. Kısa ve O.R. Karabacak, Different Forms of Lidocaine Administration During Transrectal Ultrasound Guided Prostate Biopsy: Results of a Randomized
Clinical Trial

the probe into the anal canal, the manipulation of
the probe, the application of periprostatic nerve
block, and the extraction of the prostate sample
using a biopsy needle. Various methods have been
used to reduce pain at these stages during TRUSGBx. Among these, PPNB was proven by many studies
to reduce pain during TRUSG-Bx and it is the most
well-accepted method (4-6). However, applying PPNB
comprises one of the most painful components of
TRUSG-Bx and it is not possible for PPNB to prevent
the pain associated with the entry of the ultrasonic
probe, the maneuvering of the probe, and the PPNB
procedure on its own due to timing constraints. The
pain caused by the entry of the ultrasound probe
and its maneuvering during TRUSG-Bx is a somatic
pain innervated by the rectal branches of the pudendal nerve. This pain was shown to be more severe
than that associated with obtaining TRUSG-Bx after
the application of PPNB (17). Therefore, a need arises
for local anesthesia, sedoanalgesia, caudal analgesia,
and general anesthetics to alleviate the pain that
appears at stages preceding the application of PPNB
and increase patient comfort.
In the current urology practice, there is no consensus on the method to be used for reducing pain during TRUSG-Bx as well as the method that is most
effective. Although local anesthetic agents are preferred more, several methods such as general anesthesia (nitrous oxide), sedoanalgesia (intravenous
(i.v.) benzodiazepines) and spinal anesthesia have
been tested for pain control (18-20). Furthermore, the
agents preferred for pain control during TRUSG-Bx
manifest regional differences. While sedoanalgesia is
rarely used during TRUSG-Bx in the United Kingdom,
a TRUSG-Bx study conducted in Australia and New
Zealand in 2013 determined that 57% of urologists
used iv sedation and general anesthesia and 28% of
them used local periprostatic infiltration anesthesia
(21)
. At our clinic, we primarily recommend biopsy
under local anesthesia for patients who are to
undergo TRUSG-Bx. Patients who cannot tolerate the
procedure under local anesthesia or who do not
wish to undergo biopsy under local anesthesia are

evaluated in coordination with the anesthesia clinic
and operated under sedoanalgesia or spinal anesthesia.
Several studies have investigated the administration
route of the analgesic agent to be used during TRUSbx. Oral (tramadol, paracetamol), iv routes (tramadol
infusion) and local application have been investigated to establish pain control prior to TRUSG-Bx
(4,13,22,23)
. Srudying various meta-analyses on local
anesthetics used for pain control during TRUSG-Bx
shows that the most commonly used method in current practice is PPNB and intrarectal application of
local anesthesia (IRLA) (14,15). IRLA exerts an anesthetic effect as the rectal wall demonstrates perfect
drug absorption and the inferolateral nerves of the
prostate extend to the rectal wall (7). LG is the most
commonly used IRLA in TRUSG-Bx for pain control
and it has been associated with conflicting outcomes
(15)
. In 17 randomized controlled studies, 10 ml 2%
intrarectal LG and non-medicated lubricating gel
were compared in most patients . Five of these studies showed that LG was more effective than lubricating gel with a significant change in pain scores. On
the other hand, 12 studies determined that LG was
statistically ineffective (15). A study conducted by
Yung et al. (9) found even higher scores for the LG
treatment group regarding pain experienced during
TRUSG-Bx. Autorino et al. (24) stated that adding LG to
PPNB for pain control was disputable but it was
superior to i.v. sedation and general anesthesia in
terms of cost and effectiveness. Another IRLA method for pain control during TRUSG-Bx is application of
LC. In a study by Skriapas et al. (10) that compared
PPNB and LC+PPNB during TRUSG-Bx, adding the
local analgesic LC to PPNB was found to be superior
in terms of pain control. At our clinic, we hold the
view that applying both the gel and the cream formulations of lidocaine prior to PPNB increases comfort for the patient and the doctor.
As a local anesthetic, LS is being used in various
areas such as prior to dental surgery, in colonoscopy,
nasal endoscopy and insertion of intrauterine devic137
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es for contraceptive purposes (25-27). The first study on
the use of LS in urology practice was done by Dell’Atti
L. et al. (11) who compared lidocaine/prilocaine cream
with LG. VAS scores were evaluated separately for
the pain associated with the entry of the ultrasonic
probe and the pain experienced during the extraction of prostate material. The group that applied LS
(10 gr/100 ml) demonstrated statistically significantly lower VAS scores at both stages compared to the
other two methods. Based on their 5-year experience of using LS (10 gr/100 ml) for analgesia control
during TRUSG-Bx Dell’Atti L. et al. (12) stated that 82%
of the patients reported they could undergo TRUSGBx again with the same local analgesic. They attributed this to the fact that LS is infiltrative, applied
easily, and psychologically well tolerated. Another
study conducted with LS by Anastasi G. et al. (13)
showed that LS (15%) was more effective than PPNB
on VAS scores obtained at the end of TRUSG-Bx. The
same study highlighted that LS (15%) was statistically
superior to the lidocaine+prilocaine combination
with regard to VAS scores obtained after 30 min following biopsy. Our opinion based on this study is
that administering LS during TRUSG-Bx is advantageous both for patient comfort and for the doctor as
it is administered easily. During the administration of
LS, it is particularly important for analgesia to administer LS onto a prolapsed rectal mucosa with the
patient straining. LS takes effect 2 minutes after
being administered onto the mucosa. Following this
effect, probe insertion is comfortable and this leads
to reduced pain during PPNB and lower pain scores
at the end of biopsy.
The effects of age and prostate volume on the pain
experienced during TRUSG-Bx have been investigated in various studies. In the study where Bingquan L.
et al. (28) compared PPNB and the intraprostatic local
anesthesia method, patients with small prostates (≤
48 ml) and patients above the age of 65 demonstrated lower pain scores. Various studies have
shown that patients with large prostates and young
patients who experienced rectal complications are
predisposed to sustain more pain and these patients
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are reported to benefit more from combined treatments (29-31). In our study, interestingly, only the
patients in the PPNB + LG group with prostate volumes of 50 cc or below demonstrated lower VAS
scores.
The primary limitation of our study was the low
number of patients in patient groups. The second
limitation was the non-equivalent numbers of
patients in the randomized groups. The reason for
this was that, despite our initial plan to include 39
patients in each group, we continued enrolling
patients to the other groups until the number of
patients in the LS group reached 39. The third limitation could be described as the uncertainty regarding
the optimal dose of LS for the mucosa and anal
sphincter and the selection of the dose based on
other studies done with LS (11,12). On the other hand,
the strengths of our study include the fact that,
although it was based on retrospective data, it was
conducted simultaneously with another study in a
prospective randomized fashion and that it constitutes the first study that has compared LS to the
other formulations of lidocaine and demonstrated
its superiority (16).
CONCLUSIONS
The TRUSG-Bx procedure is being performed at
increasing rates due to its use in diagnosing PCa and
the increasing use of active follow-up in localized
prostate cancers. This has made pain control during
biopsy important for patient comfort and life quality.
Adding LS to PPNB, which has become a standard
method utilized during TRUSG-Bx, decreases postoperative pain more significantly than the other forms.
LS is a non-invasive, safe, and affordable option. We
recommend this application as the primary method
to reduce the pain associated with the TRUSG-Bx
procedure as it is comfortable for the patient, easy to
administer, and delivers quick analgesia.
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