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Abstract

Objectives: The study objective was to determine the way in which patients encounter pain, and to distinguish the clinical param-
eters impacting pain by transrectal ultrasonography (TRU) of the prostate.
Patients and Methods: Medical records for men receiving prostate TRU from November 2015 to April 2016 were acquired from
the database. Patients underwent a detail review of medical history as well as physical evaluation. All the relevant variables were
associated to visual analog scale (VAS) by using multivariate regression analysis.
Results: Independent factors for TRU associated pain were identified using multivariate regression analysis. The analysis demon-
strated that sagittal length of the prostate was the continuous variable impacting pain level. Patients who received explanation for
the process of the test in detail promptly before the examination and had prior TRU experience were found to be in negative associ-
ation with the pain score; while, hemorrhoids (external), prior anal surgery, and stool artifact were in positive association with the
pain score.
Conclusion: Despite the fact that TRU of the prostate is uncomfortable for patients, after identification of pain affecting factors,
healthcare providers could help reduce the patients’ pain through the procedure, thereby providing better quality exams.
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1. Background

The initial clinically relevant prostate pictures pro-
vided through trans rectal ultrasonography (TRU) were de-
picted by Watanabe et al. in 1967 (1). As the technology of ul-
trasound has turned out to be greatly refined throughout
the years, utilization of TRU to assess prostatic illness has
expanded. In the mid-80s, the 7 MHz ultrasound test, that
plainly portrays the prostate design, turned into a stan-
dard instrument for diagnosis (2). TRU could be utilized
for detection of prostate anomalies including prostate can-
cer, prostatitis, benign prostatic hyperplasia (BPH), and
prostatic calculi (3). Nevertheless, TRU of the prostate is
painful (4), and there were claims from a few patients at
our setting that they encountered extreme pain while get-
ting this intrusive technique. Despite the fact that the level
of and variables affecting pain amid TRU-guided biopsy
were explored in the literature (5-7), in view of our inves-
tigation, there is a dearth of studies that concentrated on
pain encountered by the patients undergoing TRU of the
prostate.

2. Objectives

The objectives of the present study were to determine
the way in which patients encounter the pain, and to dis-
tinguish the clinical parameters impacting the pain amid
a TRU test.

3. Patients and Methods

This single center prospective study was performed in
tertiary hospital, China from November 2015 to April 2016.

The study got the approval from the ethics committee
and patient confidentiality was strictly maintained. Med-
ical records for men receiving prostate TRU from Novem-
ber 2015 to April 2016 were acquired from the database. Pa-
tients underwent a detail review of medical history as well
as physical evaluation. The recorded variables were age,
prostate specific antigen level, [body mass index (BMI) ob-
tained by dividing weight in kilograms by square of height
in meters], prior anal operative history, and TRU experi-
ence. At the point when routine computerized rectal exam-
ination was done, careful inspection of the anus and any
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appearance of external hemorrhoids was noted. Exclusion
criteria included patients having dementia, disorders that
interfere with the verbal communication, prostatitis, neu-
rological disorders that have potential impact assessment
of pain, as well as those who encountered transurethral
prostate resection. An aggregate of 468 patients were en-
listed in the present study.

The patients were categorized into two groups via ran-
domization as per medical-chart number (Group 1 [odd
number]; Group 2 [even number]). The patients in Group
1 got the TRU test as the standard procedure of the set-
ting. In contradiction, Group 2 patients got the test pro-
cess explanation in detail promptly prior to the examina-
tion start. Additionally, a monitor was put alongside them,
letting the patients watch the ongoing pictures amid the
whole test. TRU was conducted on patients utilizing an
ultrasound machine (Prosound Alpha 6 [Hitachi, Tokyo])
with a 7.5MHz biplane trans rectal probe. The volume of the
prostate was calculated utilizing ellipse formula (sagittal
length × height × width × 0.52). Interference of picture
quality with that of stool storage in the rectum was noted.
Quickly taking after the test, the patients finished a visual
analog scale (VAS) survey, assessing the pain encountered
amid the TRU on a 0 to 10 scale. Rounding technique was
utilized to get a whole number.

The distribution was inspected utilizing the Kol-
mogorov Smirnov test. comparison of continuous as well
as categorical variables was performed by Mann-Whitney
U-test or Chi square tests. Linear regression was conducted
for analysis and identification of independent variables
impacting the pain was encountered amid the test. Anal-
ysis of all collected data was done using SPSS version
16.0 (Chicago, SPSS Inc). P value ≤ 0.05 was regarded as
statistically significant.

4. Results

The clinical/demographic characteristics of patients
are outlined in Table 1. The patients’ median age (years),
body mass index (kg/m2), and prostate volume (mL), were
62 (range: 42 - 86), 24.62 (17.1 - 46.98), and 33.1 (9.8 - 161.04),
respectively. The mean pain score was noted as 2.79 (stan-
dard deviation: 2.14; range of 0 - 9). The visual analog
scale pain score distribution is depicted in Figure 1. No
pain (pain score [VAS] = 0) was recorded in 51 (10.9%) pa-
tients, mild pain (pain score = 1 to 3) was recorded in 264
(56.41%) patients, whereas moderate pain (pain score = 4 to
5) was recorded in 100 (21.37%) patients. Fifty-three patients
(11.32%) experienced severe pain (pain score = 6 to 10) amid
test. The Kolmogorov Smirnov test demonstrated normal-
ity in result distribution.
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Figure 1. Visual analog scale - pain score distribution

At the point when patients were divided further into
two categories: pain score < 4 and pain score > 3, as de-
picted in Table 1, it was observed that patients with pain
scores > 3 were significantly younger in age (63.22 ver-
sus 64.88, P = 0.0182), and they had a significantly bigger
prostate volume (42.92 g versus 36.91 g, P = 0.0372), and
a significantly large prostate sagittal length (4.74 cm vs
4.48 cm, P = 0.0322). The information additionally uncov-
ered that a lower rate of patients with pain scores > 3 had
prior TRU experience (14.38% versus 24.13%, P = 0.0482) and
they were categorized randomly into Group 2 (35.29% ver-
sus 59.05%, P < 0.0001) in comparison to patients with
pain scores < 4. In contradiction, a high percentage of
patients with pain scores > 3 experienced hemorrhoids
(external) (58.82% versus 27.30%, P < 0.0001), prior anal
surgery (32.03% versus 7.30%, P < 0.0001), and stool artifact
(21.57% versus 10.79%, P = 0.0032), as depicted in Table 2.

Patients in Group 2 showed lower pain scores than
those in Group 1 (2.52 versus 3.11, P = 0.003). At the end of
the day, the patients who got the test process explanation
in detail promptly prior to the examination start and were
permitted to watch ongoing images had lesser pain in con-
trast to patients who did not.

The results of the variables for TRU associated pain us-
ing multivariate regression analysis are presented in Table
3. The analysis demonstrated that prostate sagittal length
is the continuous variable impacting the pain level. Group
2 categorization and prior TRU experience was found to be
in negative association with the pain score, while hemor-
rhoids (external), prior anal surgery, and stool artifact were
in positive association with the pain score.

5. Discussion

VAS is a straightforward evaluation device composed of
a 10 cm line with “0 toward one side and “10” on another
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Table 1. Clinical/Demographic Characteristicsa

Characteristics (N = 468) Median (Range) Pain Score < 4 Pain Score > 3 P Value

Age (years) 62 (42 - 86) 64.88 ± 10.86 63.22 ± 11.86 0.0182

Body mass index (kg/m2) 24.62 (17.1 - 46.98) 24.84 ± 3.92 25.14 ± 3.82 0.5362

Prostate volume (mL) 33.1 (9.8 - 161.04) 36.91 ± 21.29 42.92 ± 25.39 0.0372

Prostate specific antigen (ng/mL) 4.98 (0.1 - 397.8) 3.18 ± 2.21 4.78 ± 3.94 0.4042

Prostate sagittal length (cm) 4.48 (2.39 - 7.48) 4.74 ± 0.82 4.62 ± 0.92 0.0322

aValues are expressed as mean with standard deviation, if not mentioned otherwise.

Table 2. Qualitative Variable Comparison

Characteristics (N = 468) Pain Score < 4 (%) Pain Score > 3 (%) P Value

Prior TRU experience 24.13 14.38 0.0482

Group 2 59.05 35.29 < 0.0001

Prostate calcification 23.49 37.25 0.0822

Hemorrhoids (external) 27.30 58.82 < 0.0001

Prior anal surgery 7.30 32.03 < 0.0001

Stool artifact 10.79 21.57 0.0032

Abbreviations: TRU, trans rectal ultrasonography.

side. Patients grade their level of pain by setting a mark on
line that relates to their present level. It is utilized as base-
line pain assessment and to assess the effectiveness of the
therapy (8). VAS is extensively utilized in numerous pain
research areas since it is straightforward, takes < 1 min-
utes for completion, and it is highly reliable and valid (9).
Hence, we utilized VAS in the present study. Assessing the
pain level using VAS and thereby investigating the factors
impacting pain amid TRU guided biopsy have been exam-
ined in the literature (5-7). Although we have conducted
this research, there is a dearth of studies that have concen-
trated on the level of pain encountered by patients getting
prostate TRU. Despite the fact that the test is viewed as a
simple exam by urologists and it needs no local anesthe-
sia, a few patients declare to have encountered severe pain
through the test. Subsequently, we concentrated on decid-
ing the pain score distribution in patients and distinguish-
ing the factors impacting pain. The results demonstrated
normal distribution of the pain scores encountered by pa-
tients and the mean pain score of just 2.79 indicating that
a large portion of patients endured pain well and needed
no anesthesia amid the test.

It was observed that the patients with pain scores > 3
were significantly younger in age than patients with pain
scores < 4 (63.22 versus 64.88, P = 0.0182). Albeit mul-
tivariate regression-analysis demonstrated that age was

an insignificant factor for pain (P = 0.0771). Philip et al.
(10) and Rodriguez et al. (11) outlined that older patients
had more pain tolerance amid TRU-guided biopsy of the
prostate due to the comparatively lesser anal-resting-tone.
The sphincter of internal anus gives about 60% - 70% of
the anal-resting-tone, while the sphincter of external anus
is in charge for 20% - 30%. The remainder 10% - 15% is as-
cribed to anal cushion development, called hemorrhoids
(12-15). Younger patients have comparatively greater anal-
resting-tone and lesser anorectal consistence amid inser-
tion as well as withdrawal of the probe (10, 11). Hence,
younger patients encounter more pain through the test.
Prostate setup additionally plays a vital role in agony amid
TRU. Results from the study demonstrated that prostate
sagittal length, instead of prostate volume influenced the
level of agony. Patients with more extended prostate sagit-
tal length had greater pain since while prostate volume
measurement, the ultrasonography probe should be em-
bedded further in the rectum, bringing about more incon-
venience.

Patients with external hemorrhoids represented about
37.6% of the whole study population. Hemorrhoids are
divided into external hemorrhoids (distal to the dentate
line), internal hemorrhoids (proximal to the dentate line),
and mixed hemorrhoids (proximal/distal). External hem-
orrhoids are highly sensitive to pain, irritation, and itch-

Iran J Radiol. 2017; 14(4):e63483. 3

http://iranjradiol.com


Liang B et al.

Table 3. Multivariate Regression Analysis for Trans Rectal Ultrasonography (TRU) Associated Pain

Variables Regression Coefficient (β) Standard Error (β) P Value

Age (years) -0.02371 0.0082 0.0771

Body mass index (kg/m2) -1.003622 0.0409 0.8357

Prostate volume (mL) -0.00232 0.0030 0.4621

Prostate specific antigen (ng/mL) 0.00003821 < 0.001 0.617

Prostate sagittal length (cm) 0.005437 0.0011 0.0061

Prior TRU experience (with none) -0.3244 0.1834 0.0399

Group 2 (with Group1) -0.4583 0.2640 0.0065

Prostate calcification (with none) 0.6538 0.1720 0.1472

Hemorrhoids external (with none) 1.352 0.2116 < 0.0001

Prior anal surgery (with none) 1.647 0.3126 < 0.0001

Stool artifact (with none) 0.6254 0.2270 0.0038

iness when compared to internal ones (16). Amid TRU
test, patients’ external hemorrhoids are aggravated and
excruciating. In our examination, a greater pain score was
recorded in patients with external hemorrhoids, which
was an independent variable affecting pain. Additionally,
patients with prior anal surgery were noted to have en-
countered greater pain amid TRU test. Obstructed scar tis-
sue of the anus, asymptomatic stenosis, fibrosis or symp-
tomatic strictures might happen after anal surgery. The
rate of post anal stenosis is not very low and happens
in approximately 4% - 5% of patients undergoing hemor-
rhoidectomy (17). A past study demonstrated that fistulec-
tomy may likewise incite anal fibrosis (18). However, no pa-
tient mentioned experiencing the previously mentioned
complications of surgery, we noted that prior anal surgery
diminished the consistence of sphincter of anus and there-
fore, brought about more agony amid insertion as well as
withdrawal of the probe. We suggest using the digital fin-
ger for incorporation with sufficient lubricant in order to
wash the dry anal-canal, bit by bit expanding the sphinc-
ter of anus to forestall spasms. Insertion of probe can be
performed gradually and delicately after the resting-anal-
tone diminishes. Utilizing this strategy empowers decreas-
ing the pain encountered amid TRU test by patients with
external hemorrhoids/prior anal surgery. It is also addi-
tionally uncovered that patients encountered more pain
in the presence of stool artifact, potentially in light of the
fact that the analyst needed to acquire a higher quality pic-
ture by moving and altering the position of the ultrasound
probe in the rectum. In this way, we recommend that pa-
tients with chronic constipation get enema prior to the
test.

In a study by Czarnecki et al., it was specified that pain

depends on the patient’s perception, and that it might
be affected by interrelated components such as the pa-
tient’s psychological/emotional states, prior pain experi-
ence, anxiety levels, comprehension of the the technique,
medical condition, and ecological factors (19). This might
clarify why patients with prior TRU experience encoun-
tered lesser pain through the method. Besides, test pro-
cess explanation in detail promptly prior to the examina-
tion start and permit to watch ongoing images decreased
patient tension resulting in lesser pain. Tarhan et al. addi-
tionally demonstrated that video training about the tech-
nique of TRU biopsy could lessen patient tension (20).
Hence, we emphasize that explanation in detail and the ca-
pacity to watch ongoing images of the test could lead to
significant reduction in pain of anxious patients.

Certain inherent limitations required to be appraised
during interpretation of the results of the current study. To
begin with, a portion of the patients who got the examina-
tion conceivably had prostate tumor. We did not further
talk about whether prostate cancer would influence the
level of pain encountered by patients. In spite of the fact
that our study affirmed that prior anal surgery was one of
the independent variables impacting TRU associated pain,
a portion of the given history essentially depended on self-
report as opposed to medical chart review accuracy. This
single-center study had a restricted number of patients.
Therefore, generalization of the results should be made
with care. Analysis of external hemorrhoids was done by
the investigation of a urologist as opposed to an anorectal
expert. Therefore, the high rate of external hemorrhoids
among the patients was doubtful.
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5.1. In Conclusion

Despite the fact that a TRU test is uncomfortable for
patients, we observed that a large portion of patients had
pain tolerance and needed no anesthesia amid the test.
Be that as it may, 21.37% of the patients described moder-
ate pain; whereas, 11.32% described severe pain. The anal-
ysis demonstrated influencing factors of TRU associated
pain: prostate sagittal length, prior TRU experience, hem-
orrhoids (external), prior anal surgery, and stool artifact.
Besides, test explanation in detail and capacity to watch on-
going images of the test could lead to significant reduction
in pain of anxious patients.
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