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Objective: To evaluate factors correlated with pain during prostate biopsy and willingness
to undergo transrectal ultrasound-guided prostate biopsy (TR-PBx) again without anesthesia
in patients undergoing TR-PBx without anesthesia.

Methods: This retrospective, single-center study evaluated 624 patients who underwent TR-
PBx without anesthesia. Based on a nomogram using patient age and prostate volume, 6—12
core biopsy samples were allocated. Anxiety was evaluated using the Faces Anxiety Scale
before the TR-PBx. Pain was evaluated using the Faces Pain Scale at each puncture and
immediately after confirmation of cessation of bleeding from the rectum after the transrectal
probe was pulled out. The question “If this operation must be repeated, would you agree to
undergo it again under same conditions?” was asked after the procedure was completed. The
change in pain at each puncture and factors correlated with post-procedural pain were
calculated using multiple regression analysis, and factors predicting an answer of “yes” to
the question using binary logistic analysis were evaluated.

Results: Scores on the Faces Pain Scale significantly increased from the first core sample to last
as the number of samples increased. However, the number of samples did not show significant
correlation with pain evaluated after the procedure was complete. Time during the biopsy and the
anxiety score had a significant correlation with the pain scale score for the completed procedure.
Short duration of TR-biopsy and a low anxiety score predicted a reply of “Yes” to the question.
Conclusion: A long operative time during the TR-PBx procedure and strong pre-procedure
anxiety can increase pain for patients undergoing the procedure without anesthesia and cause
patients to be unwilling to undergo TR-PBx again without anesthesia.
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Introduction

Transrectal ultrasound-guided biopsy (TR-PBx) is the golden standard to detect prostate
cancer for patients in whom the disease is suspected.' However, 65-90% of patients who
undergo TR-PBx experience pain,” and various causes of pain during the procedure have
been reported. To reduce this pain, the effect of local anesthesia for patients who under-
went TR-PBx has been studied.** The following types of local anesthesia have been
reported: intraprostatic local anesthesia, intrarectal local anesthesia, periprostatic nerve
block, intrarectal anesthetic gel, and pelvic plexus bloc.* ® Furthermore, the infiltration-
free local anesthesia technique (INFLATE) for transrectal prostatic biopsies with no
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further needle insertions has recently been introduced for local
anesthetic infiltration using transcutaneous electrical nerve
stimulation.” Among these techniques, pelvic nerve block
using lidocaine or prilocaine has been reported to have
a significant effect on relieving pain during TR-PBx>® and is
likely the most acceptable method in the current outpatient
setting.*® Although a randomized study and meta-analysis
have shown that periprostatic nerve block alleviates pain dur-
ing TR-PBx,** lidocaine injection can cause severe pain in
comparison with probe insertion and needle piercing® and an
increased risk of systemic infection because of administration
via the rectal route. However, the difference in risk between
with and without periprostatic nerve block appears to be low.”
Moreover, a prospective study' reported that the 10-core
biopsy procedure was painful in 131 of 275 patients (47.6%),
uncomfortable but not painful in 93 (33.8%), and neither
painful nor uncomfortable in 51 (18.6%). Together these find-
ings indicate that local anesthesia in this setting is painful, and
some TR-PBx patients do not experience pain caused by the
procedure. In this situation, TRUS-PBx without anesthesia is
performed at our institute owing to the increase in medical cost
and additional risk of morbidity from local anesthesia.'' The
issue of whether or not to use an anesthetic in all patients who
undergo TR-PBx has not been addressed to date,” > although it
is critical to know which factors have an effect on the experi-
ence of severe pain in the setting of TR-PBx. Although age,”
prostate volume (PV),'? number of biopsy core samples,’ core
sampling sites,® and presence of anxiety' have been reported
as significant predictors for pain during TR-PBx, these results
are from studies of patients who received some type of anesthe-
sia or in which the number of patients was small. Therefore, the
present study aimed to evaluate factors correlated with pain for
patients undergoing TR-PBx without anesthesia.

Methods

This retrospective, single-center study was approved by
the institutional review board of Nara Medical University
(No. 2782) and complies with the 1964 Declaration of
Helsinki and its later amendments. Informed consent was
waived because of the retrospective nature of the present
study. Informed consent for TR-PBx was obtained from all
the patients. All the data were anonymized and confidenti-
ality was maintained. Of 737 patients who underwent TR-
PBx between July 2013 and April 2020, 624 patients had
complete data available and were enrolled in the study.
The indication criteria for biopsy were as follows: abnor-
mal prostate-specific antigen (PSA) value, with the cut-off
value defined by the age-specific reference range (<65

years, 3.1 ng/mL; >65 years—<70 years, 3.6 ng/mL; >70
years, 4.1 ng/mL);'" abnormal findings on digital rectal
examination; and abnormal on transrectal

findings
ultrasound.

Biopsy Procedure

The TR-PBx was performed in an outpatient setting. Patients
were placed in the dorsal lithotomy position. None of the
patients received anesthesia. In order to prevent infection
caused by biopsy, the patients who underwent TR-PBx
between July 2013 and February 2017 received premedication
with a single dose of 1-g cefazolin by intravenous infusion
approximately 30 minutes before TR-PBx, and the patients
who underwent TR-PBx between March 2017 and April 2020
received premedication with 500-mg levofloxacin approxi-
mately 3 hours before TR-PBx. Pre-procedural anxiety was
evaluated using the Faces Anxiety Scale, with scores ranging
from 0 to 10 (10 being the worst anxiety; Figure 1A).'*!
After digital rectal examination was performed, a transrectal
probe (Toshiba Medical, Tochigi, Japan) was inserted in the
rectum, and the same transrectal probe was used in all the
biopsies. The number of allocated biopsy core samples was
from 6 to 12 depending on the patient’s age and PV
(Figure 2A).'" The order of core sampling was fixed as
shown in Figure 2B."" The low-echoic area was estimated,
and PV was calculated using the following formula: length x
width x height x 0.5236."® The biopsy procedure was per-
formed using an 18-gauge, 25-cm-long biopsy gun (Bard,
Covington, GA, USA). Pain was evaluated using the Faces
Pain Scale, with scores ranging from 0 to 10 (10 being the
worst pain; Figure 1B).'”'® The scale was administered at
each puncture by a nurse standing by the patient.
Immediately after confirmation of cessation of bleeding from
the rectum after the transrectal probe was pulled out, pain from
the procedure overall was evaluated using the Faces Pain
Scale, and the nurse asked the question, “If this operation
must be repeated, would you agree to undergo it again under
same conditions?” The TR-PBx duration was defined as the
time (minutes) from the first firing of the needle biopsy gun to
the removal of the probe.

Statistical Analysis

Statistical analysis was performed using PRISM soft-
ware, version 8.00 (Graph Pad, San Diego, CA, USA).
The y’-test was used to evaluate differences between
categorical variables. Parameters with normal distribu-
tions were compared using an unpaired #-test, whereas
those that did not demonstrate a normal distribution
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Figure | (A) Faces Anxiety Scale. (B) Faces Pain Scale.
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Figure 2 (A) Nomogram of the number of cores taken, age, and prostate volume. (B) The order of biopsies taken: the numbers in figure show the order of cores taken.

were compared using the Mann—Whitney U-test to eval-
uate differences between two groups. Parameters with
a normal distribution were compared using one-way
analysis of variance, whereas those that did not demon-
strate a normal distribution were compared using the
Kruskal-Wallis test to evaluate differences between

three or more groups. The D’Agostino—Pearson test
was used to evaluate the distribution. The test for the
linear trend was used to evaluate the tendency for con-
tinuous variables. Multivariate linear regression analysis
was used to evaluate factors correlated with the Faces
Pain Scale. Multivariate logistic regression analysis was

Research and Reports in Urology 2021:13

submit your manuscript 113

Dove


http://www.dovepress.com
http://www.dovepress.com

Nakai et al

Dove

used to evaluate the predictive factor for the reply of
“Yes” to the question, “If this operation must be
repeated, would you agree to undergo it again under
same conditions?” A p value <0.05 was considered
statistically significant.

Results

Patient characteristics were: mean age at biopsy 70.4 (£7.6)
years, mean PSA at biopsy 68.6 (+416) ng/mL, and mean
PV by transrectal ultrasound 34.3 (+16.8) mL. The number
of core biopsy samples was: 6 cores in 22 patients, 8 cores in
64 patients, 10 cores in 131 patients, and 12 cores in 407
patients. Of the 624 study patients, 351 (56.3%) were diag-
nosed with prostate cancer by TR-PBx (Table 1).

The Faces Pain Scale score increased significantly as the
number of core samples increased for patients overall based
on the test for linear trend, as follows: Core 1, 2.9 + 2.3;
Core 2,3.3+2.3; Core 3,3.6+2.4; Core 4, 3.8+2.4; Core
5,40+2.5;Core6,4.1+2.6;Core7,4.2+2.5;Core 8, 4.3
+2.5;Core 9,4.5+2.6; Core 10,4.6 £ 2.6; Core 11,4.7 +
2.6; Core 12,4.7 +2.7 (Figure 3A). Trends in severe pain as
the number of cores increased were shown among patients
with 6 cores (Figure 3B), 8 cores (Figure 3C), 10 cores
(Figure 3D), and 12 cores (Figure 3E). Comparison of the
Faces Pain Scale scores based on the core sampling sites
showed these results for patients overall: pain experienced
with samples of right lobe at the apex (4.1 + 2.5) was
significantly (p < 0.001) higher than samples at the base

Table | Patient Characteristics, Pathological Findings, and Biopsy Data

Overalln =624 | 6 Coresn=22 | 8 Coresn=64 | 10 Coresn= 131 | 12 Coresn =407 | p

Age (years)

Mean * SD 704 £ 7.6 819 +48 78.6 + 3.8 75.6 + 34 66.7 + 6.5 <0.001
BMI (kg/m?)

Mean * SD 229 + 3.0 216 24 225 %32 22329 232 + 3.1 0.003
Number of previous TR-PBx

0: 1: 22 588:28: 8 21: 1: 0 58:4:2 127:2: 2 382:21: 4 0.43
PSA (ng/mL)

Mean * SD 68.6 + 416 162 + 476 282 + 599 37.7 £ 137 79.9 + 497 0.003

Median (range) 7.0 (0.34-8590) 13.5 (3.7-2190) 8.3 (0.9-375) 6.6 (3—1200) 6.7 (0.3-8590)
Abnormal findings on DRE

n (%) 222 (35.6%) 10 (45.5%) 32 (50.0%) 55 (42.0%) 125 (30.7%) <0.001
Prostate volume mL

Mean + SD 343+ 168 24.8 +20.2 259 +£9.8 322+ 132 369+ 178 <0.001
Prostate cancer

n (%) 351 (56.3%) 19 (86.3%) 52 (81.3%) 85 (64.9%) 195 (47.9%) <0.001
Gleason score

6:7:8:9-10 54:170:44:83 1:9:2:7 9:26: 6: 11 14:32: 11: 28 30: 103: 25: 37 <0.001
Previous biopsy

0: 1: 2 or more 588: 28: 8 21: 1: 0 58:4: 2 127: 2: 2 382:21: 4 0.43
Biopsy time (min)

Mean + SD 98 +54 84+58 85+52 92+ 4.6 102 £ 5.6 0.007

Median (range) 9.0 (3-45) 6 (3-25) 7.0 (3-30) 8.0 (3-28) 10.0 (3-45)
Pain score (overall)

Mean + SD 48123 51 +24 49+23 49 +£23 48 +23 0.78

Median (range) 4 (0-10) 6 (0-9) 6 (0-10) 4 (0-10) 4 (0-10)
Anxiety score

Mean * SD 3927 29 +27 39+28 38+26 39+27 0.27

Median (range) 4 (0-10) 2 (0-10) 4 (0-10) 4 (0-10) 4 (0-10)

Abbreviations: SD, standard deprivation; TR-PBx, transrectal ultrasound-guided biopsy; DRE, digital rectal examination.
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Figure 3 The Faces Pain Scale at each core taken (A) in total number of patients (B) in patients who underwent 6 core biopsies (C) in patients who underwent 8 core
biopsies (D) in patients who underwent 10 core biopsies (E) in patients who underwent |12 core biopsies.

(3.0 = 2.3) was not significantly (p = 0.27) higher than
samples on the left lobe base (4.2 + 2.5; Figure 4).
Duration of the TR-PBx (95% CI, 0.01-0.085, p = 0.012)
and the Faces Anxiety Scale score (95% CI: 0.058-0.20, p =
0.0005) were significantly (p = 0.016) correlated with the
Faces Pain Scale score for the completed procedure
(Table 2).

In response to the question, “If this operation must be
repeated, would you agree to undergo it again under same

conditions?” of the 624 patients 370 (59.3%) answered
“Yes,” 126 (20.2%) answered ‘“No,” and 128 (20.5%)
answered that “It is difficult to decide Yes or No.” In
multivariate analysis, a short duration of the TR-PBx
procedure (odds ratio [OR] 0.96; 95% CI, 0.93-0.99; p =
0.016) and low anxiety score (OR, 0.93, 95% CI, 0.87—
0.99; p = 0.022) predicted the reply “Yes” for the question,
“If this operation must be repeated, would you agree to
undergo it again under same conditions?” (Table 3).
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Figure 4 The Faces Pain Scale at each site of cores taken during biopsy (A) in total number of patients (B) in patients who underwent 6 core biopsies (C) in patients who
underwent 8 core biopsies (D) in patients who underwent 10 core biopsies (E) in patients who underwent |2 core biopsies.

Discussion

The present study shows that, for patients who underwent
TR-PBx without anesthesia, a long duration of TR-PBx and
a high anxiety score predict a high pain score and unwill-
ingness to undergo the procedure again. Furthermore,

59.6% of patients answered “Yes” to the question, “If this
operation must be repeated, would you agree to undergo it
again under same conditions?” To the best knowledge of
these authors, this study is the first to precisely evaluate
patients” experience of pain during TR-PBx without
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Table 2 Predictive Factors for the Faces Pain Scale Scores
B Standard Error 95% CI P

Age (years) -0.002 0.018 —-0.038-0.034 091
BMI (kg/m?) 0.033 0.033 —-0.090-0.040 0.46
PSA (ng/mL) 0.0003 0.0002 —0.00018-0.0007 0.25
Prostate volume mL —0.0024 0.007 —0.017-0.011 0.73
Positive results on biopsy —0.11 0.22 —0.54-0.32 0.60
Number of previous TR-PBx —0.022 0.23 —0.47-0.42 0.92
Number of cores —0.053 0.090 —0.23-0.12 0.56
Duration of TR-PBx min 0.048 0.019 0.01-0.085 0.012
Anxiety score 0.13 0.038 0.058-0.20 0.0005

Table 3 Predictive Factors for the Reply of “Yes” to the Post-Procedure Question: “If This Operation Must Be Repeated, VWould You

Agree to Undergo It Again Under Same Conditions?”

Ref Odds Ratio 95% CI P
Age (years) 1.08 0.98-1.04 0.63
BMI (kg/m?) 0.98 0.93-1.04 0.58
PSA (ng/mL) 0.99 0.99-1.00 0.14
Prostate volume (mL) 0.99 0.98-1.01 0.50
Positive results on biopsy Negative 0.92 0.62—-1.36 0.69
Number of previous TR-PBx 0.91 0.61-1.43 0.67
Number of cores 1.05 0.86—1.19 0.86
Duration of TR-PBx min 0.96 0.93-0.99 0.016
Anxiety score 0.93 0.87-0.99 0.022

anesthesia in a moderate sample size. The results indicate
that anesthesia and/or treatment to reduce anxiety before
TR-PBx should be considered in patients with high anxiety
and that the duration of TR-PBx should be as short as
possible to improve pain during the procedure.

The number of core samples taken has been considered to
be a predictor for pain during TURS-PBx;> however, across
the literature some authors did not agree on this point.'*** In
the present study, the pain during TR-PBx gradually accu-
mulated from the first core sampling to the last, which is
called pain accumulation.”! However, the number of core
biopsy samples did not predict overall pain after the proce-
dure was complete, in contrast to the predictive value of
a long duration of TR-PBx. Demirtas et al*> reported no
significant difference between patients who underwent multi-
parametric magnetic resonance imaging-guided fusion pros-
tate biopsy and those who underwent the standard TR-PBx
with regard to visual analog pain scale score (p = 0.070),
although the number of cores taken in the patients who
underwent the former procedure was significantly higher
than that in the patients who underwent the latter procedure.
Furthermore, Arsov et al*® reported that procedural pain in

patients who received magnetic resonance imaging-guided
in-bore biopsy (mean pain score + standard deviation [SD],
2.95 £ 2.15) with a mean number of 5.6 cores and mean
procedure time of 42 minutes was significantly higher
(p < 0.001) than those values for patients who received
magnetic resonance imaging/ultrasound fusion-guided plus
systematic biopsy (mean pain score = SD, 1.95 + 1.56) with
a mean number of 17.4 cores and mean procedure time of 28
minutes. These results, considered with the findings of the
present study, indicate that the duration of TR-PBx has strong
correlation with pain caused by the procedure itself, and not
the number of core samples. In these patients, the duration of
TR-PBx is longer as a higher number of core samples are
taken; therefore, pain accumulation may be caused by the
longer duration of the procedure, not by the higher number of
cores sampled.

Anxiety before undergoing TR-PBx is another impor-
tant factor for pain during the procedure.'®'** Pre-
procedure anxiety for patients undergoing TR-PBx has
a significant linear correlation with pain during the proce-
dure, as shown in the present study. When receiver oper-
ating characteristic analysis was performed to evaluate the
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correlation between significant pain (Faces Pain Scale
score of >4.0)** or “Yes” for the question, “If this opera-
tion must be repeated, would you agree to undergo it again
under same conditions?” and the anxiety score, the cut-off
values (the point closest to the upper left-hand corner of
the curve) was 3.5 and 4.5. Therefore, treatment to reduce
anxiety can be considered when a patient has a score of >4
on the Faces Anxiety Scale. Other studies have investi-
gated the possibility of music,”* sedation, stress
management,”® and short time for preparation to undergo
TR-PBx"? to reduce pre-procedure anxiety; however, the
use of these methods to alleviate anxiety in this setting has
not been established.

Prostate volume has been reported as predictor for pain
caused by TR-biopsy.'**’ In the present study, PV did not
correlate with pain caused by TR-biopsy. Sonmez et al'?
reported the PV cut-off value that indicated higher risk of
experiencing pain during TR-PBx was >61.6 mm®; however,
in the present study, only 39 (6.2%) patients had a PV >
61.6 mm®, which may explain the discrepancy between the
previous study results and those of the present study.

The biopsy sampling site is another factor in the experi-
ence of pain during TR-PBx. Bastide et al*’ reported that
patients for whom the first biopsy sampling started at the
apex of the prostate had higher pain scores than those in
whom the sampling started from the base. Their results
suggest puncture at the prostate apex may cause more severe
pain compared with the base. In contrast, Rodriguez et al*®
reported that the amount of discomfort during prostate biopsy
was not associated with the location of the sampling site.
Similarly, in the present study, the site where needle pierced
did not seem correlate with pain caused by the biopsy.

Patient age has been reported both to correlate with pain
during TR-PBx* and not to correlate with pain,'* as in the
present study. Macefield et al*’ reported that anxiety was
stronger in young patients age 50-69 years who underwent
prostate biopsy. Therefore, the differences in findings among
reports for the correlation of age with pain can reflect the
proportion of young patients studied, especially those age
<60 years, and is not considered to be a confounding factor of
anxiety. In the present study, only 17 of the 624 patients were
age <60 years and were evaluated for the predicting factors
for pain, including anxiety. Therefore, it seems that in the
present study that patient age had no significant correlation
with pain during TR-PBx.

The body mass index (BMI) did not show any significant
correlation with pain during TR-PBx in the present study and
in the study by Sonmez et al.'? Obesity could be significantly

correlated with hemorrhoids®® and prostatitis.*' Therefore,
BMI could have had a significant correlation with pain dur-
ing TR-PBx. However, BMI appears to have no significant
correlation with pain during TR-PBx.

The cancer detection rate in patients with 6, 8, 10, and 12
cores removed in the present study was heterogenous. It was
observed to increase as the number of cores removed
decreased (chi-squared test: p < 0.001). In the present study,
the number of cores was determined according to age and PV,
and old age and small prostate size have been reported to be
indicators of positive results of TR-PBx.**** Although the
mean PSA in the patients with 12 cores was higher than that
in the patients with 10 cores, the proportion of patients with
>20-ng/mL PSA among the patients with 12 cores (15.5%,
63/407) was nearly the same as that among the patients with
10 cores (16.0%, 21/131). Therefore, the heterogeneity of the
cancer detection rate may be caused by age and PV.

The present study has some limitations. First, data were
obtained from a single institution. Second, the operators of
TR-PBx were mosaic: >10 operators worked as urologists
for 14 years, and the differences among operators may
have affected the duration of the TR-PBx procedure.

Conclusions

Even in patients who underwent TR-PBx without anesthe-
sia, 59.3% (370 of 624) agreed to undergo TR-PBx again
under same conditions. A long duration of the TR-PBx
procedure and strong anxiety had a significant correlation
with strong pain during TR-PBx performed without
anesthesia, whereas a short time during the TR-PBx pro-
cedure and weak anxiety correlated with patients who
received TR-PBx without anesthesia agreeing to undergo
the procedure again under same conditions.
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