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Objectives. In Japan, caudal block with 1% lidocaine is commonly used for transrectal prostate biopsy. Although 10mL of 1% lidocaine is
commonly used, the appropriate dosage of 1% lidocaine has not been studied. Our hospital routinely uses two diferent doses (5 or
10mL) of 1% lidocaine for caudal block for transrectal prostate biopsy. Herein, we retrospectively evaluated the efcacy and safety of
both doses of 1% lidocaine. Methods. Tis retrospective study included 869 patients who underwent transrectal prostate biopsy with
caudal block at our hospital.Te amount of 1% lidocainewas determined by the day of theweek onwhich the biopsywas performed, and
the patient voluntarily chose the day of the biopsy, unaware of the dose of 1% lidocaine used on that day. Pain, anal sphincter tonus,
cancer diagnosis rate, and early complications were compared. Results. In total, 466 and 403 patients received 5 and 10mL of 1%
lidocaine for a caudal block, respectively. After propensity-score matching for patient characteristics, each group contained 395 patients.
Te pain score, anal sphincter tonus score, or prostate cancer diagnosis rate were not signifcantly diferent between the two groups.
However, rectal bleeding was signifcantly more frequent and severe in the 10-mL than the 5-mL group (p � 0.018 and p � 0.0036,
respectively). Te incidence of other complications was not signifcantly diferent between the groups. Conclusions. Our results suggest
that 5mL of 1% lidocaine may be more suitable than 10mL for caudal block during transrectal prostate biopsy.

1. Introduction

Prostate cancer (PCa) is the second most common malig-
nant disease among men worldwide [1]. Since PCa is de-
fnitively diagnosed via histopathology, prostate biopsy is

essential, and approximately 2.5 million prostate biopsies are
performed worldwide annually [2]. More punctures in
a single biopsy are associated with an improved PCa di-
agnostic rate, but also with more pain and complications [3].
Severe pain or complications may reduce the amount of
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tissue biopsied and ultimately decrease the PCa diagnostic
rate [4]. Terefore, prostate biopsy should be performed
with appropriate anesthesia providing good pain control and
lowering complication rates.

Transrectal prostate biopsy reportedly causes pain in two
instances: frst, when the transrectal ultrasound probe is
manipulated in the rectum and second, when the biopsy
needle penetrates the prostate [5]. A variety of anesthetic
methods have been reported for transrectal prostate biopsy,
including intrarectal local anesthesia, periprostatic nerve
block (PNB), intraprostatic local anesthesia, spinal anes-
thesia, caudal block, intravenous sedation, and pelvic plexus
block [2]. Tere are many randomized control trials (RCTs)
that compare the efects of these anesthetic methods, alone
or in combination. However, the question of which method
is the most efective way to control pain during transrectal
prostate biopsy remains controversial [2]. Among the var-
ious anesthetic methods for transrectal prostate biopsy,
a caudal block can theoretically reduce pain in both in-
stances by blocking the sacral nerve, which innervates the
perineum, rectum, and prostate [6]. Hence, a caudal block is
commonly used for transrectal prostate biopsy, especially in
Japan [7–9]. Lidocaine is commonly used for caudal block of
transrectal prostate biopsy because it is cheap, safe, and
easily available [10]. Lidocaine has been reported to exert its
analgesic efect by blocking sodium channels [11]. Te
higher the concentration and volume of lidocaine, the
stronger the analgesic efect. However, since lidocaine has
a vasodilatory efect, the vasodilatory efect may be enhanced
depending on the volume and concentration, which can
cause various adverse efects [12]. In Japan, the 1% lidocaine
dose customarily used in many hospitals is 10mL. However,
the appropriate dosage of 1% lidocaine for transrectal
prostate biopsy has not been studied in basic or clinical
experiments. In our hospital, transrectal prostate biopsy has
customarily been performed with caudal block using 5 or
10mL of 1% lidocaine. Hence, it is possible to retrospectively
compare the efcacy and safety of two diferent doses (10mL
and 5mL) of 1% lidocaine. Herein, we report the results of
a retrospective comparison of the efcacy and safety of two
doses of 1% lidocaine for caudal block for transrectal
prostate biopsy.

2. Methods

Tis retrospective study included 886 patients with sus-
pected PCa who underwent transrectal prostate biopsy with
caudal block at the Department of Urology, Toyonaka
Municipal Hospital, Osaka, Japan, from July 2016 to August
2022. We performed transrectal prostate biopsy with caudal
block on Mondays and Fridays, with 10mL of 1% lidocaine
used on Mondays and 5mL on Fridays. Te day of prostate
biopsy is determined by the patient’s preference. Te pa-
tients did not know the dose of 1% lidocaine they would
receive. Our hospital has traditionally used two diferent
doses of 1% lidocaine for caudal block in prostate biopsy:
5mL or 10mL. Tis was chosen by patient scheduling
preference, not for the purpose of clinical research. At our
hospital, the doctor in charge of prostate biopsy was

determined by the day of the week. When the doctor in
charge of the prostate biopsy changed, the doctor in charge
informed the next doctor the amount of 1% lidocaine to be
used in the prostate biopsy. As a result, these two diferent
1% lidocaine doses were used in caudal block in prostate
biopsy for a long time, and a large number of cases were
accumulated. In this study, we retrospectively extracted and
discussed past clinical data. As a result, the patients were
divided into two groups retrospectively based upon the
dosage received, not by random assignment. Tis study was
conducted in accordance with the principles of the Decla-
ration of Helsinki. Te research protocol was approved by
the Ethics Committee of the Toyonaka Municipal Hospital
(no: 20210705). Because we extracted and reviewed the
historical data, we were unable to obtain patient consent in
real time. Te ethics committee approved the use of an opt-
out consent method due of the retrospective nature of this
study. Information was posted on the hospital website ex-
clusion request for this study. Te indications for prostate
biopsy were a prostate-specifc antigen (PSA) level >4 ng/mL
or fndings suggestive of PCa on digital rectal examination
(DRE) or pelvic magnetic resonance imaging. Patients who
could not discontinue anticoagulants and patients in whom
the anesthetic needle for caudal block could not be inserted
into the sacral fssure because of closure, deformity, or
stenosis of the sacral hiatus were excluded.

A caudal block was performed in the treatment room
with the patient in the prone position. We identifed the
sacral hiatus and sterilized the skin around the sacral hiatus
with alcohol. A 22-G, 38-mm needle was inserted in the
sacral hiatus. After confrming the absence of backfow of
spinal fuid or blood, 1% lidocaine was injected. Ten minutes
after caudal block, the patient was placed in the lithotripsy
position and prepared for transrectal prostate biopsy.

When performing prostate biopsy, we performed DRE
to assess the size, hardness, and lesion location of the
prostate before puncturing the prostate. After evaluating
the prostate with DRE, the patient was asked to tighten the
anus while keeping the doctor’s fnger inside the anus. Te
doctor evaluated the tone of the anal sphincter muscles to
confrm whether the caudal block was working. Anal
sphincter tonus was graded as 0 (complete relaxation), 1
(mild relaxation), 2 (very mild relaxation), or 3 (no re-
laxation). Te anus was then disinfected with povidone
iodine, and a rectal probe (HITACHI Aloka Medical,
Hitachi, Tokyo, Japan) was inserted. Each patient un-
derwent transrectal prostate biopsy with 12 punctures
using an 18-G, 20-cm biopsy needle (BD, Franklin Lakes,
NJ). Immediately after prostate biopsy, we manually
inserted gauze into the needle puncture site in the rectum,
and we evaluated rectal bleeding by the amount of blood
that adhered to the gauze. We then determined whether
manual compression was necessary to stop the rectal
bleeding or whether the prostate biopsy could be com-
pleted without manual compression. Rectal bleeding was
evaluated using the following rectal bleeding scores: (0)
there was no or very little bleeding, and no manual
compression was required; (1) manual compression was
required but rectal bleeding could be stopped immediately
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within 2min; (2) >2min of manual compression was
required but rectal bleeding stopped within 5min; or (3)
bleeding did not stop even after 5min of manual pressure.
At score 3, gauze was placed in the anus in all the patients.
A rectal bleeding score of 1 or more was defned as having
rectal bleeding, and a score of 0 was defned as no rectal
bleeding. Rectal bleeding score and anal sphincter tone
score were completed by the attending physician imme-
diately after prostate biopsy.Te patient self-administered
the numerical rating scale (NRS) pain score of the caudal
block and the prostate biopsy from 0 to 10 within 30min
after the prostate biopsy was completed. Te completed
scores were collected that day. Te timing of the pain
evaluation by patients, or anal sphincter tonus and rectal
bleeding by attending physicians, did not difer signif-
cantly between individual cases.

Te cancer diagnosis rate was calculated as the ratio of
the number of cases in which adenocarcinoma was de-
tected among the number of cases in which prostate bi-
opsy was performed. Urinary retention was defned as the
development of urinary retention after prostate biopsy,
requiring urinary catheterization or urinary catheter
placement. A urinary tract infection was defned as a fever
of 38°C or higher after prostate biopsy. A vagal refex was
defned as a decrease in blood pressure accompanied with
cold sweating, dizziness, or turning pale after caudal
block, which spontaneously recovered with leg elevation.
Hematuria as a complication was defned as persistent
hematuria after prostate biopsy that did not resolve
spontaneously without the use of hemostatic agents. Cases
in which a small amount of gross hematuria occurred after
the biopsy, but the hematuria stopped spontaneously,
were defned as no hematuria as complication. Compli-
cations of the prostate biopsy were noted in the patient’s
medical record on the same day by the attending physi-
cian. Te data on complications were collected by ret-
rospectively reviewing medical records. At our hospital,
transrectal prostate biopsy was performed on the day of
admission, and patients were discharged the next day to
prioritize safety. Te evaluation period for complications
was 14 days from the time of transrectal prostate biopsy to
the date of explanation of pathology results. Regarding
pain, the patient was not informed of their lidocaine dose,
so the assessment of pain was blind. However, anal
sphincter tonus and the presence or absence of these
complications was determined by the attending physician,
so the assessments of complications were not blind.

Twelve urologists skilled in caudal block and transrectal
prostate biopsy performed all anesthetic and biopsy pro-
cedures. Patient characteristics were evaluated, including
age, height, weight, body mass index (BMI), PSA level, and
prostate volume. Te PCa diagnosis rate was assessed for all
patients, and clinical T stage was assessed for patients di-
agnosed with PCa. Complications, including rectal bleeding,
urinary retention, urinary tract infection, vagal refex, and
hematuria were evaluated. In this study, no patients un-
derwent fasting or laxative bowel preparation. Regarding
antibiotic prophylaxis, all patients took 500mg levofoxacin
orally immediately before transrectal prostate biopsy.

2.1. Statistical Analysis. Te data were statistically analyzed
using JMP (SAS Institute, Cary, NC). Propensity-score
matching was performed to match patient characteristics.
Patient characteristics, pain score, rectal bleeding score, and
anal sphincter tonus score were assessed using the Man-
n–WhitneyU test. Te chi-squared test was used to compare
the PCa diagnosis rate and presence of complications.
Univariate andmultivariate logistic analyses were performed
to identify factors associated with rectal bleeding. Te
Cochran–Armitage trend test was performed to analyze the
relationship between rectal bleeding and the dosage of 1%
lidocaine. Statistical signifcance was established at p< 0.05.

3. Results

Of 886 total patients who underwent transrectal prostate
biopsy with caudal block during the study period, 869 were
included and 17 patients were excluded as they did not
complete the questionnaire (collection rate: 98.1%). In total,
466 and 403 patients received 5mL and 10mL of 1% li-
docaine, respectively (Table 1). To adequately address po-
tential confounding factors of patient characteristics that
could infuence the results, we performed analyses using
propensity-matched scores. As a result of propensity-score
matching for patient characteristics, the number of patients
in each group was 395 (Figure 1). Tere were no signifcant
between-group diferences in age, height, weight, BMI, PSA
level, or prostate volume (Table 2). Although there were no
signifcant diferences in PCa diagnosis rate, cT4 was sig-
nifcantly more common in the 10mL group than that in the
5mL group (p � 0.006) (Table 3). Te NRS pain scores of
caudal block and prostate biopsy and anal sphincter tonus
score did not signifcantly difer between the groups (Ta-
ble 4). Table 5 shows the early complications of transrectal
prostate biopsy. Te incidence of the rectal bleeding and
rectal bleeding score was signifcantly higher in the 10mL
group than that in the 5mL group (p � 0.018 and
p � 0.0036, respectively). Te incidence of other compli-
cations such as urinary retention, urinary tract infection,
vagal refex, and hematuria was not signifcantly diferent
between the two groups. To identify factors associated with
rectal bleeding, we performed univariate and multivariate
logistic analysis and found that only the 1% lidocaine dose
was a signifcant factor (p � 0.019) (Table 6). To investigate
the relationship between the amount of 1% lidocaine and the
severity of rectal bleeding, we examined each group of rectal
bleeding. As a result of Cochran–Armitage analysis, it was
found that the higher the dose of 1% lidocaine, the more
severe rectal bleeding tended to be (p � 0.0036) (Figure 2
and Table 7). No patient had postbiopsy motor paralysis. All
prostate biopsies were completed within 30min of
caudal block.

4. Discussion

We compared the efcacy and safety of transrectal prostate
biopsy with caudal block between conventional-dose
(10mL) and low-dose (5mL) of 1% lidocaine. Tere were
no signifcant between-group diferences in the pain scores
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of caudal block and prostate biopsy. However, rectal
bleeding was signifcantly less frequent and less severe in the
5mL group compared with the 10mL group. Te incidence
of other complications and the PCa diagnosis rate were not
signifcantly diferent between the groups. Terefore, these
results suggest that caudal block with a low dose (5mL) of
1% lidocaine is more appropriate for transrectal prostate
biopsy than the conventional 10mL dose. We believe that
this is the frst report to compare the dose of 1% lidocaine for
caudal block in transrectal prostate biopsy and to report the
usefulness of a lower dose.

Caudal block is a type of epidural anesthesia, where the
anesthetic concentration and dose signifcantly afect the
intensity and extent of anesthesia, respectively [13, 14]. We
did not change the lidocaine concentration; therefore, our
results refected the diference in anesthetic range between
the conventional 10mL dose and the lower 5mL dose. Since
local anesthetics are administered into the epidural space of
the sacral region in caudal block, a higher dose of anesthetic
would enable nerve blockage to a higher level.Te prostate is
innervated by the S2–S4 andT10–L2 nerves [15].Terefore,
theoretically, higher anesthetic doses may allow higher-level
nerve blockages, resulting in better pain control. However,
we found no signifcant between-group diferences in pain
during prostate biopsy. Tus, 5 and 10mL of 1% lidocaine
were suggested to be equally efective in blocking the higher-
level thoracic-level nerves involved in prostate pain.

In order to evaluate the pain control level of caudal block
for transrectal prostate biopsy of this study, we compared it
with past reports of transrectal prostate biopsy using caudal
block. To date, only six prospective studies on caudal block
during transrectal prostate biopsy have been reported
[6–9, 16, 17]. In these studies, the types, concentrations, and
doses of anesthetics for caudal block difered, as did the
patient characteristics and puncture number of the biopsy.
Terefore, it was difcult to directly compare their results
with ours. However, the study by Urabe et al. [17] was
similar to ours as they performed caudal blocks with 10mL
of 1% lidocaine in Japanese patients, and the visual analog
scale (VAS) pain score of the biopsy was also similar
(3.0± 2.3) to our results.Tey reported that caudal block was
equally efective for reducing pain with PNB and intrarectal
local anesthesia [17].Terefore, caudal block with 5 or 10mL
of 1% lidocaine in our study was considered to be as efective
as in the previous reports. On the other hand, Horinaga et al.
also performed caudal block with 10mL of 1% lidocaine in

Japanese patients [7]. Although they reported a VAS pain
score of 2.1± 1.9, they concluded that 10mL of 1% lidocaine
was insufcient for caudal block during transrectal prostate
biopsy due to the anatomical capacity of the sacral canal [7].
However, as there are no clinical studies comparing the
amount of 1% lidocaine in caudal block for transrectal
prostate biopsy, it is unclear to what extent pain control can
be achieved with caudal block. In other words, the standards
for pain control that should be achieved with caudal block
are unclear. Currently, whether pain control by caudal block
for transrectal prostate biopsy is sufcient or insufcient is
determined by the attending physician. It is necessary to
accumulate further research results and establish objective
standards for pain control of transrectal prostate biopsy.

Anesthesia should aim for pain control while consid-
ering complications. Notably, in this study, complications,
especially rectal bleeding, were signifcantly less frequent
and milder in the low-dose group than in the conventional
group. It is likely that the conventional 10-mL dose resulted
in a wider range of anesthesia and blocked the sympathetic
nervous system at a higher level than the lower 5-mL dose
[13]. Consequently, it was suggested that in the 10-mL
group, the range of peripheral vascular dilation due to
vascular smooth muscle relaxation caused by the sympa-
thetic nerve blockade became wider and blood fow into the
rectum increased, thereby increasing rectal bleeding.

Wang et al. performed caudal block with 20mL of 1.2%
lidocaine and reported a high complication rate [6].
Comparing with our results, the pain score of transrectal
prostate biopsy was lower than ours. However, the pain
score for the caudal block itself was also quite low, so caution
should be taken when interpreting the results. Since they
inserted gauze into the anus after prostate biopsy in all
patients, the incidence of rectal bleeding was unknown.
However, the incidence of other complications, such as
urinary retention and urinary tract infection, was higher
than that in our study [6]. Pasali et al. performed caudal
block with 15mL of 2% lidocaine. Te prostate biopsy pain
scores were similar to the results in our study. However,
because the pain score of the caudal block itself was high,
caution is required when interpreting pain control. Im-
portantly, although details are unknown, the rate of rectal
bleeding lasting more than 48 h after transrectal prostate
biopsy was reported to be 7.5% [16]. A comprehensive re-
view of previous reports suggests that a higher dose of 1%
lidocaine in the caudal block for transrectal prostate biopsy
may provide better pain control, but may increase the
frequency of complications. Terefore, instead of blindly
aiming for perfect pain control with a caudal block, the
appropriate balance between pain control and complications
should be investigated. In this study, it was expected that the
5mL group would have a lower incidence of complications,
but pain control would be insufcient. However, the results
of this study showed that while pain control was comparable,
the frequency and severity of rectal bleeding was signif-
cantly lower in the 5mL group than in the 10mL group.
Terefore, it was suggested that 5mL of 1% lidocaine for
caudal block in prostate biopsy may be more appropriate
than 10mL.

Table 1: Patient characteristics.

N� 869
Median

(range) or N
Age (years) 74 (46–95)
Height (cm) 165.7 (135.7–187.4)
Weight (kg) 64.1 (33.7–109.0)
BMI (kg/m2) 23.5 (13.3–37.6)
PSA (ng/mL) 8.32 (0.47–8600)
Prostate volume (mL) 38.0 (4.67–398)
Te dosage of 1% lidocaine 5mL 10mL 466 403
BMI, body mass index; PSA, prostate-specifc antigen.

4 Advances in Urology



If the amount of 1% lidocaine in a caudal block changes
the pain and complication frequency during prostate biopsy,
as suggested by previous reports [6, 7, 16, 17], then adjusting
the amount of 1% lidocaine may enable better control of pain
and complications. Terefore, it is important to consider the
optimal dose of 1% lidocaine for caudal block during prostate
biopsy. Our results theoretically suggest that pain control and
complication frequency may have an inverse relationship
[13, 14]. In other words, while a large amount of anesthesia
may result in better pain control, it may also increase the
frequency of complications. On the other hand, if the amount
of anesthesia is low, complications may occur less frequently,
but pain control may be insufcient. Terefore, a balance
between pain control and complication control is important,
but there are no reports comparing the amount of anesthesia
for caudal block in prostate biopsy. Since we have customarily
used two doses of 1% lidocaine for caudal block during
prostate biopsy, it is appropriate to compare and examine
pain control and complication frequency depending on the
diference in anesthesia dose. We believe our results can
provide an important reference when considering the amount
of anesthesia.

In Europe, the primary anesthesia method currently
used for transrectal prostate needle biopsy is transrectal
ultrasound-guided prostate biopsy with PNB (TRUS-PNB)
because it can successfully reduce the pain of prostate biopsy
[18]. However, TRUS-PNB requires transrectal puncture for
anesthetic administration, which may increase the risk of
infection. Caudal block is an anesthesia method that does
not require transrectal puncture and may potentially reduce
the risk of infection compared to TRUS-PNB. Recently,
a new minimally invasive and safe pain control method
called the infltration free local anesthesia (INFLATE)
technique has been reported [19]. Tis method is a pain

control method that uses transcutaneous electrical nerve
stimulation and does not require transrectal puncture.
Terefore, the INFLATE technique, such as the caudal block,
can potentially reduce the risk of infection compared to
TRUS-PNB [19]. Te INFLATE technique has already been
used to treat chronic prostatitis and pelvic pain syndrome,
and its efectiveness has been reported [19, 20]. Terefore,
the INFLATE technique may be a new pain management
method for transrectal prostate needle biopsy that is ex-
pected to become popular in the future.

Tis study has several limitations. In this study, the li-
docaine dose was determined by the day of the week the
patient requested a prostate biopsy.Terefore, this allocation
method lacks randomization and may introduce bias into
the results of this study. In addition, this study is retro-
spective and has inherent limitations, such as reliance on
existing medical records, incomplete data, and potential
recall bias. Prospective RCTs are preferred to establish
causality and reduce bias, and a more precise evaluation of
the causal relationship between lidocaine dosage and out-
come. Although we performed analysis using propensity-
score matching, it was difcult to collect accurate in-
formation about patients’ preexisting conditions and
medical staf’s experience, and the results of this study may
be biased. In this study, 12 doctors performed caudal blocks
and prostate biopsies. Terefore, there may be variations in
the caudal block and prostate biopsy techniques. Although it
is desirable to analyze results for each physician to reduce
procedure bias, it has been difcult to calculate the exact
number of cases each physician has experienced with caudal
block and prostate biopsy. In addition, this study was
conducted only at our hospital in Japan, which introduces
various biases that may limit the generalizability of the study
results. Characteristics of Japanese people include a smaller

No. of patients who underwent transrectal
prostate biopsy

(n = 886)

1% lidocaine 5 mL for caudal block
(n = 479)

1% lidocaine 10 mL for caudal block
(n = 407)

13 patients were excluded due to
uncollected questionnaires

4 patients were excluded due to
uncollected questionnaires

1% lidocaine 10 mL for caudal block
(n = 403)

1% lidocaine 5 mL for caudal block
(n = 395)

Analyzed efficacy and safety

1% lidocaine 10 mL for caudal block
(n = 395)

Analyzed efficacy and safety

1% lidocaine 5 mL for caudal block
(n = 466)

Propensity score matching for patient characteristics

Figure 1: Patient fowchart.
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Table 3: Cancer diagnosis rate of transrectal prostate biopsy.

1%
lidocaine 5mL (n� 395)

1%
lidocaine 10mL (n� 395) p value

c T-stage† T1 26 (12.4%) 35 (16.4%) 0.24
T2 145 (69.1%) 132 (62.0%) 0.13
T3 38 (18.1%) 36 (16.9%) 0.75
T4 1 (0.48%) 10 (4.7%) 0.006∗∗
Cancer diagnosis rate (%) 53.1 (210/395) 53.9 (213/395) 0.83
†Data expressed as n (%). cT-stage and cancer diagnosis rate were analyzed using the chi-squared test. ∗∗p< 0.01.

Table 4: Results of pain scale score evaluation for caudal block, prostate biopsy, and anal sphincter tonus relaxation.

1% lidocaine, 5mL
(n� 395)

1% lidocaine, 10mL
(n� 395) p value

NRS pain score of caudal block, median (IQR) 2.0 (2.0–5.0) 2.0 (2.0–5.0) 0.91
NRS pain score of prostate biopsy, median (IQR) 2.0 (2.0–5.0) 2.0 (2.0–4.0) 0.12
Anal sphincter tonus score, median (IQR) 1.0 (0–1.0) 1.0 (0–1.0) 0.28
NRS pain score and anal sphincter tonus score were analyzed using the Mann–Whitney U test. NRS, numerical rating scale; IQR, interquartile range.

Table 5: Early complications of transrectal prostate biopsy.

1% lidocaine, 5mL
(n� 395)

1% lidocaine, 10mL
(n� 395) p value

Rectal bleeding (%) 59.7 (236/395) 67.8 (268/395) 0.018∗
Rectal bleeding score 0.77± 0.77 0.93± 0.83 0.0036∗∗
Urinary retention (%) 3.5 (14/395) 4.8 (19/395) 0.38
Urinary tract infection (%) 1.3 (5/395) 1.5 (6/395) 0.76
Vagal refex (%) 1.5 (6/395) 2.8 (11/395) 0.22
Hematuria (%) 4.6 (18/395) 2.8 (11/395) 0.19
Rectal bleeding score was analyzed using the Mann–Whitney U test. ∗∗p< 0.01 using the Mann–Whitney U test. Te incidences of complications were
analyzed using the chi-square test. ∗p< 0.05 using the chi-squared test.

Table 6: Univariate and multivariate logistic regression analysis of patient characteristics exploring factors related to rectal bleeding.

Univariate Multivariate
Odds ratio (95% CI) p value Odds ratio (95% CI) p value

Age (years) 1.00 (0.98–1.02) 0.81 1.00 (0.98–1.02) 0.71
Height (cm) 1.00 (0.98–1.03) 0.75 1.06 (0.90–1.26) 0.48
Weight (kg) 1.00 (0.99–1.02) 0.87 0.93 (0.75–1.15) 0.52
BMI (kg/m2) 1.00 (0.95–1.05) 0.94 1.21 (0.67–2.19) 0.52
PSA (ng/mL) 1.00 (0.99–1.00) 0.99 1.00 (0.99–1.00) 0.98
Prostate volume (mL) 1.00 (0.99–1.01) 0.33 1.00 (0.99–1.01) 0.34
Dosage of 1% lidocaine (5ml vs. 10ml) 1.42 (1.06–1.90) 0.018∗ 1.42 (1.06–1.90) 0.019∗
∗p< 0.05 using univariate and multivariate logistic regression analysis. BMI, body mass index; PSA, prostate-specifc antigen; IQR, interquartile range.
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Figure 2: Mosaic diagram showing the relationship between 1% lidocaine dose and rectal bleeding scale. Te Cochran–Armitage trend test
revealed that the frequency of rectal bleeding was signifcantly higher with a higher dose of 1% lidocaine in the caudal block (p � 0.0036).
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physique compared to Westerners, less obesity, and a lower
BMI. Terefore, we believe that it is necessary to carefully
consider whether the same results as this study can be
obtained in other populations. However, the possibility that
rectal bleeding may increase if the amount of anesthetic is
increased is also considered to be true, and this may be
helpful when considering the appropriate amount of an-
esthesia for caudal block. In addition, in this study, the dose-
response relationship between 1% lidocaine dosage, pain
management, and complication frequency was only com-
pared between the 5mL and 10mL groups, and no further
detailed examination was performed. Terefore, the results
of this study are only a comparison between 5 and 10mL,
and it is not clear whether a similar relationship would be
found with other 1% lidocaine doses. If we could collect data
of other doses of 1% lidocaine, we would be able to gain
a more comprehensive understanding. As mentioned above,
this study contained a variety of potential biases and limi-
tations, so a causal relationship cannot be completely
established from the results of this study alone. Further
research, particularly through more detailed comparative
analysis or meta-analysis, is needed.

In conclusion, transrectal prostate biopsy using a caudal
block with a low dose of 5mL of 1% lidocaine provided
comparable analgesic control to 10mL of 1% lidocaine.
Additionally, rectal bleeding, a complication of prostate
biopsy, was less frequent and less severe with the lower dose
of 5mL compared to the traditional 10mL dose. Despite
various biases, these results suggest that 5mL of 1% lidocaine
may be a more appropriate dose for a caudal block during
transrectal prostate biopsy than 10mL.
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