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Obijectives: To observe the clinical efficacy and safety of electroacupuncture (EA) in relieving
pain after hemorrhoidectomy treatment for mixed hemorrhoids.

Design: This was a randomized controlled trial.

Methods: We conducted a single-center, single-blind, and randomized controlled clinical trial.
Seventy-two patients with mixed hemorrhoids who had undergone hemorrhoidectomy were
randomly assigned to the following 2 groups: the EA treatment group (EA) received surround
needling with EA (n=36), and the control group received sham acupuncture (SA) treatment
(n=36). The treatment was conducted within 15 min after the completion of the surgery and
lasted for 30 min. The pain intensity was recorded by using the visual analog scale as the primary
outcome. Secondary outcomes were verbal rating scale and Wong—Baker Faces Pain Rating.
These measurements were evaluated at 11 time points: once every hour in the first 8 h after the
treatment, 24 and 48 h after the treatment, and at the first defecation. Besides, quality of life
was measured by Symptom Checklist-90 Scale at 24 and 48 h follow-ups.

Results: The EA group had significantly lower visual analog scale scores at the 3 time points
of 6, 24 h, and during the defecation (p<0.05). Verbal rating scale showed a significantly lower
score in the treatment group compared to the SA group at 4 h after the treatment as well as
during defecation (p<0.05). The Wong—Baker Faces Pain Rating scores of EA group were sig-
nificantly lower at 5, 7, and 8 h after treatment and during defecation (p<0.05) compared with
those of SA group.

Conclusion: Acupuncture is effective in alleviating postoperative pain in patients who have
undergone hemorrhoidectomy.
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Introduction

Hemorrhoids, which can be categorized as internal hemorrhoids (originating above
the dentate line and covered by anal mucosa), external hemorrhoids (originating below
the dentate line and covered by anoderm), and mixed hemorrhoids, is a disease with
a high incidence and reoccurrence rate.'* Conventional hemorrhoidectomy is the
most widely performed operation and considered the “gold standard” in preventing
recurrence.* However, postoperative pain is one of the common symptoms after hem-
orrhoidectomy, prolonging wound healing and impairing normal activities.*® Forrest
et al’ reported serious pain in 87% of patients in the immediate postoperative period
and in 33% after 1 week; 6% patients still reported pain after 1 month. Conventional
analgesic methods including nonsteroidal anti-inflammatory drugs, paracetamol, and
opioids often have side effects, including dizziness, nausea, vomiting, constipation, and
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even tolerance, which might interfere with proper recovery
and lead to a poor prognosis.® 1

Converging lines of research provide evidence that acupunc-
ture is not only a single anesthetic technique but also a supplement
to general anesthesia. A meta-analysis revealed the beneficial
effects of acupuncture on anesthesia for craniotomy.!! In addi-
tion, acupuncture has proved to be an effective complementary
treatment to relieve posttonsillectomy pain.'? However, the effect
of acupuncture on relieving pain after hemorrhoidectomy is not
well established. A previous study has reported that acupuncture
is more effective than analgesic drugs for postoperative pain after
hemorrhoidectomy;'* but the placebo effects of acupuncture were
not accounted for due to the lack of a placebo group. In order
to evaluate objectively the effects of acupuncture on pain after
hemorrhoidectomy, a clinical trial with an improved design for
placebo treatment should be undertaken.

In this study, we conducted a randomized controlled trial
to evaluate the clinical effects and safety of electroacupunc-
ture (EA) on postoperative pain following hemorrhoidectomy.

Methods

Participants and recruitment

The patients were enrolled in the anorectal department of
the Shanghai Municipal Hospital of Traditional Chinese
Medicine from July 2014 to December 2015. A total of 72
patients who were diagnosed with mixed hemorrhoids and
underwent Milligan—-Morgan hemorrhoidectomy and who
were aged 18-50 years old were included in this study and
randomly assigned to either the EA group (n=36) or the sham
acupuncture (SA) group (n=36).

The exclusion criteria were as follows: 1) patients with
serious hematopoietic system, cardiovascular, liver, or kidney
diseases; 2) pregnant or lactating females; 3) patients who
failed to complete the questionnaires and were not able to
follow medical orders; 4) patients who did not want to take
the analgesic methods; and 5) patients who had undergone
hemorrhoidectomy before.

The study protocol was approved by the research ethics
board of the Shanghai Municipal Hospital of Traditional
Chinese Medicine (2014SHL-KY-09). All patients were asked
to sign informed consents forms, thereby agreeing to receive
either kind of treatment. We followed the Consolidated
Standards of Reporting Trials and Standards for Reporting
Interventions in Clinical Trials of Acupuncture guidelines for
designing and reporting controlled trials.'*!* Our team strictly
defended the patients’ legitimate rights and interests, and we
were responsible for the therapeutic process.

Sample size calculation

According to the previous study with a 2.17+0.81 visual ana-
log scale (VAS) score in the treatment group and a 3.051+0.79
VAS score in the control group,'* we determined to include
19 samples in each group, with a power of 90% and an
experiment-wise o level of 0.05. Assuming an estimated 20%
dropout rate, 46 patients should be required in this project.
Adding 26 patients for potential subject loss due to various
reasons, 72 patients in total were enrolled. The sample size
N of each group was estimated by the following formula:

2 2
N=(z, +2,7 ¥ 25|
a 5

where ¢ represents the difference between the mean of 2
groups and S represents the SD of the 2 groups.

Randomization and allocation

Patients who were interested in participating in this trial were
interviewed first. After recruiting the participants, a random
number table was generated on the computer using SPSS 19.0
to divide the participants into EA and SA groups in a ratio
of 1:1. Randomization numbers were sealed in envelopes,
and then physicians received the envelopes from another
independent administrator who was in charge. According
to the random digital cards in the envelopes, the researchers
assigned the participants to either the treatment group or
the control group. After that, the acupuncturists conducted
the treatment.

Blinding

We applied a single-blind (patient-assessor-blinded) method.
Participants were not aware of their group assignments in the
trial. Researchers, including statisticians and outcome asses-
sors, were all blinded to the patients’ group assignments.
Acupuncturists were not blinded to the group assignments,
but they were not involved in the recruitment, randomization,
outcome assessments, or data analysis. Each patient was
separately treated in the therapeutic room in the anorectal
department. The patients received acupuncture treatment
in a lateral position on the bed during a treatment period
within 15 min after surgery, so they were not able to see
the procedure of the treatment. Since the local anesthesia
used during the hemorrhoidectomy still worked, it was also
hard for patients to distinguish whether they received the
real or SA.

submit your manuscript

1490

Dove

Journal of Pain Research 2018:11


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Effect of acupuncture on post-hemorrhoidectomy pain

Intervention

The intervention of EA and SA groups both started within 15
min after the completion of the surgery and lasted for 30 min,
which was when the needles were taken out. Treatments were
performed after cleansing of the skin around the acupoint
areas. The temperature of the therapeutic room was never
below than 25°C. The duration of the hemorrhoidectomy
was 1 h on average. Lidocaine, a common local anesthetic,
was used for the surgery.

EA group

In the EA group, needles were inserted into the skin at the 1,
3,5,7,9, and 11 o’clock positions, 4 cm away surrounding
the anus. The acupuncturist rapidly pricked the tube -guided
acupuncture needles into the skin, and then removed the tube.
The needle was inserted perpendicular to the skin to a depth
of about 10-25 mm. The points 3 and 9 were connected to a
G6805-2A EA device (Shanghai Huayi Medical Instrument
Co., Ltd, Shanghai, People’s Republic of China) at a rapid
continuous output frequency (50 Hz), with an intensity set
according to the patient’s tolerance.

SA group

In the SA group, the needling tools and acupoints were
the same as those used in the EA group. The acupuncturist
pressed the tube on the point with one hand, while the other
hand tapped the bottom of the tube. Patients felt a “needle
insertion,” but no needle was actually inserted into the skin.
The EA device was placed to the side, turned on with the
power light on; the outputs of the device were not connected
to any needles.

Any patient who refused acupuncture and asked for
analgesic drugs was given 2 kinds of painkillers (Compound
Aminopyrine Phenacetin Tablets, which contains 150 mg of
amidopyrine, 150 mg of paracetamol, 50 mg of caffeine, and
15 mg of phenobarbital) via the oral route. The pain index of
these patients after taking painkillers were regarded as miss-
ing data. Intention to treat-last observation carried forward
analysis was performed to evaluate these patients’ pain by
carrying the last observations before the medication.

Quality control

The trial was conducted under the supervision of 2 depart-
ments: Shanghai Municipal Hospital of Traditional Chinese
Medicine and Shanghai Academy of Education Science.
Researchers input the collected data immediately on the
ResMan website. The Clinical Research Center of Drugs of

Shanghai University of TCM worked as the data monitoring
team to identify problems during the trial, examine collected
data, and control bias. Meanwhile, a qualified clinical trial
expert was invited to monitor the study.

Outcome measurements

Primary outcome

After treatment, the pain intensity was evaluated by using
the VAS to assess the quantification.!®!” The higher the score
is, the higher the level is. VAS was measured at 11 different
times: once every hour during the first 8 h after the treatment,
once, respectively, at 24 and 48 h after the treatment, and
once at the first defecation. If any patient asked for analgesic
drugs, the time was recorded.

Secondary outcomes

Wong—Baker Faces Pain Rating (WB) Scale'® and verbal
rating scale (VRS) were also administered at different time
points to evaluate the pain levels of the patients."

The anxiety subscale and diet and sleep subscale from
the Symptom Checklist-90 Scale were assessed 24 and 48
h after the intervention.?” The Symptom Checklist-90 Scale
contains 10 items for anxiety and 7 items for eating and sleep-
ing respectively. All the indicators were measured through
questionnaires. Higher scores indicate higher pain intensity
or lower life quality.

Statistical analysis

All analysis was performed on the intention-to-treat popula-
tion of participants who had at least 1 treatment. Missing data
was replaced according to the principle of the last observation
carried forward, and we used the Cochran—Mantel-Haenszel
method and the two-sided Student’s #-test to conduct the analy-
sis for the ordinal categorical index (WB and VRS) and the
continuous index (VAS), respectively. The y? statistics were
calculated for the WB and VRS indices. Wilcox rank sum test
was used to test the significance of life quality measurements.
We calculated 95% CI for VAS and each measure was summa-
rized by mean + SD and percentage. Analyses were performed
using R software (The R Foundation, Vienna, Austria).

Results

Number of participants

From July 2014 to December 2015, we screened 85 patients
in the anorectal department with mixed hemorrhoids who
planned to undergo hemorrhoidectomy; among them, 6 were
over 50, 3 had other serious disorders and were not suitable
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to undergo EA treatment, and 4 rejected acupuncture treat-
ment. As aresult, 73 participants were recruited and randomly
assigned to the EA and SA groups (Figure 1). During the
study, 3 patients asked for analgesic drug because of sharp
pain after the hemorrhoidectomy. Other patients completed
the study without adverse events.

Baseline information

Baseline features of the 2 groups are presented in Table 1.
Hemorrhoids were further graded based on their appearance
and degree of prolapsed as follows: 1) Grade I: nonprolaps-
ing hemorrhoids; 2) Grade II: prolapsing hemorrhoids on
straining but reducing spontaneously; and 3) Grade III:
prolapsing hemorrhoids requiring manual reduction.” There
were no significant differences identified in demographic
and clinical characteristics between the 2 groups (p>0.5).
No significant difference was found in the baseline pain
levels before the invention between treatment group and
control group.

Table | Demographic and clinical characteristics of the ITT
population

Variables EA (n=36) SA (n=36) p-value
Age, years 40.19+6.55  40.44t6.75  0.873°
Gender, male 15 (0.42) 18 (0.50) 0.478*
Hemorrhoid stage 0.773*

Grade | 8(0.22) 9 (0.25)

Grade |l 10 (0.28) 10 (0.28)

Grade llI 18 (0.50) 17 (0.47)
Acupuncture history/years 20 (0.56) 12 (0.33) 0.0572
Bleeding level 0.296*

None 22 (0.61) 19 (0.53)

Little 12 (0.33) 13 (0.36)

Medium 2 (0.06) 3 (0.08)

Heavy 0(0) | (0.03)

Pain before surgery 0.589-

None 13 (0.36) 10 (0.28)

Little 16 (0.44) 14 (0.39)

Medium 3(0.08) 12 (0.33)

Heavy 4(0.11) 0(0)

Note: *CMH test was applied to analyze the ordinal categorical data.
Abbreviations: CMH, Cochran-Mantel-Haenszel; EA, electroacupuncture; ITT,
intention to treat; SA, sham acupuncture.

Enroliment Participant recruitment
Screening in the clinic (n=85)
Excluded (n=13):
Age >50 year (n=6)
With other serious disorders (n=3)
Randomization (n=72) Did not accept acupuncture (n=4)
Allocation
Baseline assessment
Intervention
Acupuncture Placebo
(n=36) (n=36)
Outcome assessment once at
every 1 hin 8 h after
treatment, once at the first
defecation, once respectively at
24 h and 48 h after treatment
Completed Completed
(n=36) (n=36)

Analysis

Analyzed (n=36)

Figure | Participant selection flowchart.

Analyzed (n=36)
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Outcomes

Pain levels

The VAS index of the EA group was significantly lower,
compared to that of the SA group. Outcome analysis showed
that EA group had lower VAS scores at 6 h after the treat-
ment (p=0.033, 95% CI =-0.720, —0.031). The VAS scores
were also lower in the EA group at 24 h follow-up as well
as during the first defecation (Table 2, Figure 2). There were
also significant differences between EA group and SA group
in VRS and WB, especially during the first defecation. The
VRS levels are significantly lower in the EA group than in

the SA group at 4 hours after the treatment as well as during
defecation (y?=4.469 and 5.997; p=0.035 and 0.014, respec-
tively, Tables 3 and 4). Similar results can also be observed in
the WB index in the EA group. Compared to the SA group,
the EA group has significantly lower WB levels at 5 hours
posttreatment (?=5.686, p=0.017), at 7 hours posttreatment
(*=6.441, p=0.011), at 8 hours posttreatment (*=6.043,
p=0.014), and during first defecation (}*=5.164, p=0.023).
However, there were no differences between the EA group
and the SA group in the first 3 h after treatment. The between-
group difference of VAS, VRS, and WB were not significant

Table 2 Changes of VAS between the 2 groups with time and during the defecation time point

Variables, VAS EA (n=36) SA (n=36) 95% ClI p-value
Mean SD Mean SD

I'h 2.597 1.251 2.872 1.414 -0.903, 0.353 0.385
2h 2.442 1.032 2.872 1.279 -0.977,0.116 0.121
3h 2222 0.980 2.631 0.971 -0.867, 0.050 0.080
4h 2242 0.909 2.586 0.670 -0.720, 0.032 0.072
5h 2.167 0.887 2.456 0.627 -0.651, 0.073 0.115
6h 2.114 0.853 2.489 0.582 -0.719, -0.031 0.033*
7h 2.225 0.820 2,622 0.931 -0.810, 0.015 0.059
8h 2.347 0.925 2.808 1.056 -0.928, 0.006 0.053
24 h 1.075 0.655 1.513 0.660 -0.748, -0.130 0.006*
48 h 0.786 0.529 0.856 0.484 -0.308, 0.169 0.563
Defecation 1.222 0.641 1.892 0.883 —-1.036,-0.311 <0.001°

Notes: VAS in control group (SA) was compared to that in treatment group (EA). *t-test was used and showed a significant level of 0.05 (p<0.05). bt-test was used and

showed a significant level of 0.01 (p<0.01).

Abbreviations: EA, electroacupuncture; SA, sham acupuncture; VAS, visual analog scale.

VAS

1h 2h 3h 4h 5h

Figure 2 Mean VAS levels across the time points.
Abbreviations: VAS, visual analog scale; FL, follow-up; def, defecation.

Treatment
Control

6h 7h 8h 24 hFL 48 hFL def

Time
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Table 3 Changes of VRS between 2 groups with time and during the defecation time point

Variables, EA (n=36) SA (n=36) 12 p-value
VRS 0 I 2 0 I 2

I'h 4 28 4 3 27 6 0.526 0.468
2h 4 29 3 3 27 6 0.990 0.320
3h 4 31 | | 31 4 3.55 0.060
4h 3 32 | 0 32 4 4.469 0.035°
5h 3 32 | 0 36 0 | 0317
6h 2 33 | | 35 0 0 |

7h 3 32 | | 33 2 1.270 0.260
8h 2 33 | 0 34 2 1.780 0.182
24 h 10 26 0 5 31 0 2.105 0.147
48 h 24 12 0 21 15 0 0.237 0.626
Defecation 15 21 0 6 29 | 5.997 0.014*
Notes: VRS in control group (SA) was compared to that in treatment group (EA). *CMH test was used and showed a significance level of 0.05 (p<0.05).
Abbreviations: CMH, Cochran—Mantel-Haenszel; EA, electroacupuncture; SA, sham acupuncture; VRS, verbal rating scale.

Table 4 Changes of WB between 2 groups with time and during the defecation time point

Variables, EA (n=36) SA (n=36) x2 p-value
w8 0 2 4 6 0 2 4 6

I'h 3 18 12 3 3 15 Il 7 0.967 0.326
2h 3 19 Il 3 3 15 12 6 1.007 0.316
3h 3 21 Il | | 19 12 4 2.262 0.133
4h 2 26 7 | 0 21 13 2 3.793 0.051
5h 2 30 3 [ 0 23 12 | 5.686 0.0172
6h | 32 2 | | 24 10 | 3.274 0.070
7h 2 32 2 0 | 23 9 3 6.441 00112
8h | 32 2 | 0 24 9 3 6.041 0.014
24 h 9 27 0 0 5 29 2 0 2.536 0.111
48 h 24 12 0 0 22 14 0 0 0.806 0.806
Defecation 10 25 | 0 5 25 4 2 5.163 0.0232

Notes: WB in control group (SA) was compared to that in treatment group (EA). *CMH test was used and showed a significant level of 0.05 (p<0.05).
Abbreviations: CMH, Cochran—Mantel-Haenszel; EA, electroacupuncture; SA, sham acupuncture; WB, Wong—Baker Faces Pain Rating.

Table 5 Life quality assessment

Variables EA (n=36) SA (n=36) p-value
Anxiety 24 h 11.17£1.34 10.61£0.93 0.078
Eating and sleeping 24 h 8.67%1.10 9.06+1.84 0.532
Anxiety 48 h 10.94£1.22 10.64+0.93 0.344
Eating and sleeping 48 h 8.67+1.17 8.92+1.92 0.980

Abbreviations: EA, electroacupuncture; SA, sham acupuncture.

(»>0.05) at 1 h posttreatment, 2 h posttreatment, and 3 h
posttreatment. There was also no between-group difference
in VRS and WB at 24 h follow-up and at 48 h follow-up.

Quality of life assessment

As stated in Table 5, the anxiety levels were not significantly
different between EA and SA groups both at 24 and 48 h after
treatment (p=0.078, 0.344). There was no remarkable difference
in the eating and sleeping conditions of patients between these
2 groups (p=0.532 in 24 h and p=0.979 in 48 h, respectively).

Discussion

In this study, we conducted a randomized clinical trial involv-
ing 72 patients who had undergone hemorrhoidectomy. We
found that EA could significantly alleviate pain levels of
patients after the surgery and that there was no serious adverse
effect reported during the trial. Compared to the SA group,
VAS, VRS, and WB scores were significantly better after EA
at several measured time points. We also analyzed whether
acupuncture could improve the patients’ quality of life by
measuring their anxiety levels as well as eating and sleeping
conditions; however, it showed no remarkable improvement
after EA treatment.

The scales VAS, VRS, and WB are frequently used to
evaluate the pain levels before and after patients undergo
different treatments. So, we used them at 11 time points after
the intervention? during this trial. Based on the results, we
observed that VAS, VRS, and WB, respectively, had 3, 2,
and 5 different time points reflecting the analgesic effect of
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acupuncture. We hypothesize that the analgesic effect of EA
started from the time of treatment and reached its peak after
3 h, because there was a significant difference between the 2
groups after 3 h. These results provided strong evidence for
the misunderstanding that acupuncture was a placebo therapy
and had no real effect.” We also found that although some
time points after 3 h showed no pain difference between these
2 groups, all 3 pain measurements exhibited significant pain
alleviation during first defecation. The results showed that
EA was an effective treatment for relieving pain, which was
quite consistent with previous findings. The Dalamagka et
al** group conducted a randomized and controlled trial to
determine the effect of acupuncture treatment on 54 patients
with postoperative pain after inguinal hernia repair, and they
showed that there was a significant improvement in VAS
after the EA treatment. In another independent randomized,
placebo-controlled trial of acupuncture’s effect on low back
pain, VAS scores showed significant decrease after acu-
puncture treatment when compared with the SA treatment.?
Acupuncture has been proven to be effective in relieving pain
in other diseases, but few studies focused on the analgesic
effects of acupuncture on hemorrhoidectomy. Therefore, our
findings, to some extent, provide complementary evidence
that acupuncture has physiological mechanisms for pain relief
other than the placebo effect.

It is worth mentioning that EA was used for pain relief
as opposed to traditional acupuncture, and literature review
supports the hypothesis that EA is superior, or at least not
inferior, to manual acupuncture.?® Moreover, a number of
other studies also proved that EA produced higher pain
threshold elevation and better subjective evaluations of treat-
ment effects than manual acupuncture.*2® EA effectively
alleviates both sensory and affective inflammatory pain and
inhibits inflammatory and neuropathic pain.

Although our results indicated that EA treatment had an
effective analgesic effect, the analgesic effects of performing
acupuncture before the surgery is still unknown. We found
that the onset of action of EA was >3 h in this trial, but we do
not know whether this was related with hemorrhoidectomy or
not. To solve this puzzle, future work could assess acupunc-
ture before the surgery and explore the complex relationships
between EA, hemorrhoidectomy, and the exact onset of action
of EA, which could significantly reduce pain and recovery time.

Limitations

There were some limitations in this study. First, the sample
size of our trial was small, which may result in a bias of the
baseline and outcome assessments. Second, the pain tolerance

is different for each patient, so the measurement methods
of pain levels inevitably may cause some subjective bias.
The relatively short intervention and follow-up periods in
this trial were also limitations. This may have also been the
reason why there was no effect on the patients’ quality of
life. Further studies could conduct trials with larger sample
sizes to reduce these limitations and achieve more signifi-
cant results. Multicenter, cohort studies with more practical
measurement methods can also be adopted to provide stricter
clinical research designs in acupuncture clinical studies.

Conclusion
Acupuncture is an effective method to alleviate pain for
hemorrhoid patients after hemorrhoidectomy.
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