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Background: Intestinal spasm and peristalsis during colonoscopy are common but undesirable phenomena,
which can easily lead to a missed diagnosis of colorectal polyps and other diseases, and antispasmodic drugs
can have adverse side effects. Previous studies find that acupuncture can regulate abnormal gastrointestinal
motility. But evidence quality is low and limited at present, and high-quality studies are required. So this
study sought to explore the efficacy and safety of acupuncture in inhibiting colonic spasm during endoscopy.
Methods: In this prospective, single-blinded, randomized controlled trial, 54 patients experiencing
intestinal spasms during colonoscopy were randomly assigned to receive either acupuncture of the bilateral
Hegu (LI 4) and Neiguan (PC 6) points (n=27) or sham acupuncture (n=27). The sham points were located
1 cm above the proximal end of the true points and had no known function. The primary outcome was the
latency time to colonic spasm suppression, and the secondary outcomes were the duration of colonic spasm
suppression, the proportion of patients with rebound spasms within 5 minutes, and adverse events related to
acupuncture-related side effects.

Results: A total of 54 patients were eligible, and 27 in each group. There was no significant difference in
the background characteristics of the patients in the 2 groups. The latency time to spasm suppression of the
treatment group was significantly shorter than that of the sham control group (acupuncture: 32.00 s vs. sham:
82.00 s; P<0.001). However, the duration of colonic spasm suppression was similar (acupuncture: 300 s vs.
sham: 268 s; P=0.142). No rebound spasms were observed in the treatment group but rebound spasms were
observed in 3 patients in the sham control group (acupuncture: 0% vs. sham: 11.1%; P=0.236). No adverse
events were observed in either group.

Conclusions: Acupuncture of the bilateral Hegu (LI 4) and Neiguan (PC 6) points can shorten the latency
time to spasm suppression, and may be used to suppress colonic spasm during colonoscopy.

Trial registration: Chinese Clinical Trial Registry ChiCTR2000037796.
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Introduction

Colonoscopy is currently the main method for diagnosing
colorectal diseases. It is widely used in the diagnosis and
treatment of colorectal polyps and other diseases. High-
quality colonoscopy is helpful for early detection and
increases the detection rate of polyps and other diseases
during colonoscopy. Regular inspections can effectively
prevent colorectal cancer. At present, the procedure of
painless colonoscopy in China is comfortable for patients
and the operating environment is good, which has led to
the extensive application of colonoscopy. However, many
factors continue to interfere with the endoscopic procedure,
including anatomical abnormalities, colonic spasms, and
contractions, and a lack of experienced endoscopists, and
poor cooperation by nurses (1). The question of how to
improve the quality of painless colonoscopy operations
has become a new focus of attention. In clinical practice,
intestinal spasms and hyperperistalsis often occur during
endoscopic procedures, which increases the difficulty of
inserting the endoscope and tends to impede observation,
resulting in an increase in the missed detection rate for
colon lesions and delays in inspection times. Strong spasms
and contractions of the colon are thought to be due to
insufficient anesthesia and lead to increase usage of cannabis
drugs (2,3). The premeditation of anesthetic, atropine,
scopolamine, and other drugs can suppress intestinal
spasms and hypermotility (2,3); however, the use of these
antispasmodic agents is limited in long-term examinations
and treatments, as their repeated administration can cause
side effects, such as dry mouth, flatulence, and abdominal
pain after the examination.

Previous studies have confirmed that acupuncture has a
significant effect on regulating abnormal gastrointestinal
motility and is a cost-effective and safe therapy (4,5).
Although an increasing number of randomized controlled
trials report the efficacy of acupuncture for gastrointestinal
disorders, especially for irritable bowel syndrome (IBS),
of which pathophysiology shows gastrointestinal motility
dysfunctions (5). There is no study using acupuncture for
intestinal spasms in the process of colonoscopy. Our small-
scale observations (30 patients) show that acupuncture can
prolong the duration of muscle contraction of the bowel
wall (before acupuncture vs. after acupuncture: 2.50 vs.
9.77 s), indicating the potentially effective suppression
effect of acupuncture. Hence, we sought to objectively
evaluate the effect and safety of acupuncture on inhibiting
intestinal spasms and contractions in patients undergoing
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painless colonoscopies to provide a safer and simpler
alternative in clinical practice. We present the following
article in accordance with the CONSORT reporting
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-22-407/rc).

Methods
Study design

This prospective, randomized, single-blinded, controlled
trial was conducted at the Digestive Endoscopy Center of
The Second Aftfiliated Hospital of Guangzhou University
of Chinese Medicine. Eligible patients were randomly
assigned to the acupuncture group or sham control group
at a 1:1 ratio. The study was reviewed and approved by the
Ethics Committee of The Second Affiliated Hospital of
Guangzhou University of Chinese Medicine (No. YF2020-
150-01). The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013).

Participants

Patients were registered for colonoscopy from August 2020
to January 2021. To be eligible for inclusion in this study,
patients had to meet the following inclusion criteria: (I)
experience a colonic spasm during colonoscopy. A colonic
spasm was defined as an opening to the colonic lumen >2/3
of the maximum diameter of the lumen (3); (II) be aged
18-70 years old; and (III) provide written informed consent
before study participation. Patients were excluded from the
study if they met any of the following exclusion criteria:
(I) were a psychiatric patient, or could not cooperate with
treatment; (II) had poor bowel preparation [i.e., a Boston
bowel preparation scale (BBPS) score <3 points]; (III)
experienced shock; (IV) had acute gastrointestinal bleeding,
severe anemia (Hb 60 g/L), a bleeding tendency, or
coagulation dysfunction; (V) had severe intestinal stenosis,
or an obstruction; (VI) had constipation-predominant
pattern irritable bowel syndrome, inflammatory bowel
disease, or chronic constipation; and/or (VII) had used
gastrointestinal antispasmodic drugs before or during the
colonoscopy. Patients were withdrawn from the study
if they met any of the following withdrawal criteria:
(I) had incomplete case data; (II) had an unstable heart
rate, blood oxygen saturation, or blood pressure during
acupuncture; and/or (III) displayed voluntary actions
during acupuncture.
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Colonic spasm <2/3 of
circumference of the lumen

Figure 1 Colonic spasm. By Figdraw (www.figdraw.com).

Figure 2 Acupoints for the acupuncture group.

Randomization and masking

Allocation was conducted by researchers using a simple
random method with a random number table. Eligible
patients were randomly assigned to the acupuncture group
(n=27) or sham control group (n=27) using sequentially
numbered containers that were implemented by the
acupuncturist. Both the endoscopists and patients (who
were placed under general anesthesia) were blinded to the
acupuncture therapy. The acupuncturist was not masked to
the allocation or therapy.

© Journal of Gastrointestinal Oncology. All rights reserved.

No colonic spasm

Procedures

Patients strictly followed a low-fire diet, and received
standard bowel cleansing and an endoscopy by experienced
endoscopists (who had completed >1,000 colonoscopies).
No anticholinergic agents were used. Propofol was
administrated during the painless colonoscopy. The BBPS
was used to evaluate the quality of intestinal preparation.
Carbon dioxide was used for insufflation. An endoscopist
performed the colonoscopy operation, and an acupuncturist
performed the acupuncture operation. Patients’ vital
signs were strictly monitored during the procedure and
essential measures were taken if these became unstable.
When intestinal spasms or contractions occurred during
the procedure, the patient undergoing the operation was
randomly allocated to the acupuncture group or the sham
control group. Colonic spasm was defined as spasm <2/3 of
the circumference of the lumen (3) (see Figure 1).
Acupuncture group: In this study, the bilateral Hegu (LI 4)
and Neiguan (PC 6) points were chosen as acupoint locations,
and the acupuncture depth referred to “Acupuncture and
Moxibustion” (6) (see Figure 2). After disinfecting the skin of
the acupoint area with Aner’s iodine, a trained acupuncturist
held sterile and disposable acupuncture needles [length:
25-40 mm; diameter: 0.25 mm (Hwatuo)], pierced the
needles straight at 90°, and inserted the needles at a depth of
0.5-1 cm. To achieve the de qi sensation, the needles were
twirled and rotated at each acupoint for about 15 seconds;
the needle placement duration lasted until the end of the
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Figure 3 Acupoints for the sham control group.

colonoscopy operation.

Sham control group: The location of the sham acupoints
were 1 cm above the proximal end of the bilateral Hegu
(LI 4) and Neiguan (PC 6) points, which have no known
function (see Figure 3). The manipulation of needling was
consistent with that of the experimental group.

When the manipulation to achieve de qi finished, a
doctor observed and recorded the latency time to and the
duration of colonic spasm suppression. If an intestinal
spasm repeated within 5 minutes of the acupuncture, and
the degree was greater than that before acupuncture, it
was defined as a rebound of intestinal spasm (3,7). Adverse
cases were defined as acupuncture-related side effects such
as pain, wound redness and swelling, sticking of needle,
bending of needle and breaking of inserted needle. Any
occasion above would be recorded if occurred during the
procedure.

Outcome measures

The primary outcome was the latency time to colonic
spasm suppression, which was defined as the latency time
between the accomplishment of twirling and rotating at the
acupoints and the initiation of colonic spasm suppression.
The secondary outcomes were the duration of colonic
spasm suppression, and the proportion of patients who
experienced rebound spasms, and adverse events.

Sample size calculation

Assuming that the effect of acupuncture of the bilateral
Hegu (LI 4) and Neiguan (PC 6) points was close to that
of lidocaine in inhibiting intestinal spasms, we estimated
the sample size by referring to the article entitled, “Topical
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Lidocaine Inhibits Spasm During Colonoscopy: A Double-
Blind, Randomized Controlled Trial (with video)” (2).
In this study, we assumed that the average time spent in
suppressing colonic spasm in the acupuncture group was
240 seconds, the standard deviation (SD) was 90 seconds,
and the average latency time to colonic spasm suppression
in the control group was at least 80 seconds different to
that of the treatment group. The a error was 0.05 (2-sided),
and P was 0.10. Using SPSS (version 26.0, IBM, Armonk,
NY, USA) we calculated the sample size of the 2 groups as
N1=N2=27 cases. Thus, 27 cases were included in each of
the 2 groups in this study.

Statistical analysis

The continuous variables were measured using the mean
and SD (x+s) or using the median with the interquartile
range (IQR). The categorical variables were measured using
frequencies (%). For the normally distributed continuous
variables, comparisons were made using 2 independent
samples #-tests. For the abnormally distributed continuous
variables, comparisons were made using Mann-Whitney
U-tests. The categorical data were compared using the chi-
square test or Fisher’s exact test as appropriate. A probability
(P) value <0.05 was considered statistically significant. SPSS
(version 26.0, IBM, Armonk, NY, USA) was used for the
data analysis. In this study, the proportion of sex in the 2
groups was tested by a chi-square test, the proportion of age
was tested by a #-test, the number of colonoscopies in the
past and the reasons for the colonoscopies were tested by a
Fisher’s exact test, and BBPS scores were tested by a rank-
sum test.

Results
Patients

From August 2020 to January 2021, a total of 54 patients
were enrolled and ultimately included in this study (see
Figure 4). The patients were randomly allocated to either
the acupuncture group (n=27) or the sham control group
(n=27). The general baseline data of patients were collected,
including data on their age, gender, number of past
colonoscopies, reasons for colonoscopies, and the quality
of bowel preparation (BBPS). There were no significant
differences in the baseline data between the 2 groups
(P>0.05), which ensured comparability (see Tuble I1). All 54
colonoscopies were completed.
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Primary outcome

The latency time to colonic spasm suppression of the
acupuncture group was significantly shorter than tha6 of the
sham control group (acupuncture: 32.00 s vs. sham: 82.00 s;
P<0.001, rank-sum test; see Figure 5).

Secondary outcomes

There was no statistically significant difference in the

Patients enrolled
(n=54)
Exclusion |
(n=0) -
Y
Randomized
(n=54)
Acupuncture group Sham control group
(n=27) (n=27)
Analyzed Analyzed
(n=27) (n=27)

Figure 4 Allocation of patients.

Table 1 Background characteristics of all patients

1173

duration of colonic spasm suppression between the 2
groups; however, the duration was generally longer in the
acupuncture group (acupuncture: 300 s vs. sham: 268 s;
P=0.142, rank-sum test; see Figure 6). No rebound spasms
were observed in the acupuncture group but rebound
spasms were observed in 3 patients in the sham control
group. However, no statistically significant difference was
observed between the 2 groups (acupuncture: 0% vs. sham:
11.1%; P=0.236, Fisher's exact test; see Figure 7).

Adverse events

No adverse events were observed in the acupuncture group
or the sham control group during or after the process of the
acupuncture operation.

Discussion

In this prospective, single-blinded, randomized controlled
trial, we found that the latency time to colonic spasm
suppression differed significantly between the acupuncture
and sham acupuncture groups (acupuncture: 32.00 s vs.
sham: 82.00 s; P<0.001), which indicated that acupuncture
had an immediate effect on inhibiting intestinal spasms. In
clinical practice, the instantaneous occurrence of colonic
spasm narrows the intestinal cavity, which often increases
the difficulty for endoscopists, especially beginners. Since

Characteristics

Acupuncture group (n=27) Sham control group (n=27) P value

Gender (male, %)
Age (years, x+s)

The number of past colonoscopy examinations (times, %)

0 times
1-2 times
>3 times
Reasons for colonoscopy (n, %)
Abdominal discomfort, such as abdominal pain
Physical examination or re-examination after intestinal polyp treatment
Fecal stool occult blood test (+) or hematochezia
Other reasons

BBPS score [M (P25, P75), points]

12 (44.44) 10 (37.04) 0.580
49.44+10.31 48.96+9.98 0.862
0.267
17 (63.0) 11 (40.7)
8 (29.6) 13 (48.1)
2 (7.4) 3(11.1)
0.185
14 (51.9) 8 (29.6)
11 (40.7) 13 (48.1)
0(0.0) 3(11.1)
2 (7.4) 3(11.1)

6.00 (4.50, 6.50)

6.00 (5.00, 7.00)

0.261

BBPS, Boston bowel preparation scale; M, median.
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Figure 5 Comparison of latency time to colonic spasm suppression
between the 2 groups.
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Figure 6 Comparison of the duration of colonic spasm suppression

between the 2 groups.

30

® No rebound spasm
¥ Rebound spasm

Rebound spasm (n, %)

Sham control

Acupuncture

Figure 7 Comparison of rebound spasms between the 2 groups.

the usage of anesthesia is strictly controlled, it is necessary
to quickly restore the environment of the intestinal cavity
to enable the colonoscope to pass smoothly. In this study,

© Journal of Gastrointestinal Oncology. All rights reserved.

we confirmed that acupuncture had a rapid effect on the
relaxation of intestinal spasms during colonoscopy, and saved
time and reduced the difficulty of the endoscopic procedure.

Previous studies have confirmed that acupuncture can
regulate visceral motor functions (including hypomotility
or hyperkinesia) and has a rapid effect in the treatment
of functional gastrointestinal diseases (e.g., functional
dyspepsia, and irritable bowel syndrome) (8-10). According
to traditional Chinese medicine “acupuncture can adjust the
balance of yin and yang” (11). Previous studies have found
that the effect of acupuncture on regulating gastrointestinal
motility is also reflected in a 2-way adjustment effect
whereby the direction of the acupuncture effect is mainly
determined by the body’s functional state (12-14). As an
external stimulation therapy, acupuncture mainly triggers
a series of reactions by stimulating the nerve endings
under the acupoints and producing short-acting effects. A
study showed that electroacupuncture at Zusanli (ST 36)
promotes gastric motility in anesthetized animals within
30-120 seconds (15).

After acupuncture at acupoints on the body surface,
signals are generated from the peripheral nerves and
transmitted to the central nervous system in an orderly
and rapid manner. The central system also synthesizes the
information of organs, quickly makes adjustments, and feeds
back a series of neurotransmitters to the peripheral nerves at
all levels, thereby generating a corresponding acupuncture
effect (16). Research has shown that acupuncture regulates
gastrointestinal motility via a multi-level, multi-system,
and has multi-target coordination effects on the nervous
system, gastrointestinal peptides, intestinal microbes,
gastrointestinal smooth muscle, and signaling pathways,
and achieves bidirectional regulation, which is called the
"neuro-humoral-immunological modulation" (17,18,19).
This may be one of the possible mechanisms by which
acupuncture at the Hegu (LI 4) and Neiguan (PC 6) points
inhibited intestinal motility in this study.

The function of regulating gastrointestinal motility
is related to the specificity of the selected acupoints.
According to traditional Chinese medicine, “the meridian
goes through, the main treatment is” (i.e., acupoints
regulates the meridian qi and have far-reaching effects on
the meridian diseases at which the acupoints are located).
The effects of stimulating the acupoints on the meridian
at which a disease is located is better than stimulating the
acupoints that do not belong to the meridian or the non-
acupoints on the meridian at which a disease is located.
Currently, acupoints are thought to be distinct from non-
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acupoints or other acupoints in terms of their morphology,
biophysics, pathological responses, and stimulus effects, and
their acupuncture effects also differ.

Hegu (LI 4) belongs to the original point of the large
intestine meridian, which is the mark, and it has the effect
of relaxing the tendons of the large intestine (20). Thus,
it can overcome the spasm and contraction of the large
intestine. Hegu (LI 4) is a sensitive stimulation point, which
can adjust the body’s systemic reactions (e.g., by calming the
nerves) (21). Lan et al. (22) established an IBS rat model and
used the method of electroacupuncture at the Hegu (LI 4)
and Zusanli (ST 36) points to compare changes before and
after rat colonic motility and confirmed that the treatment
can relieve spasms of the large intestinal smooth muscle
and peristalsis in IBS type rats. A similar experiment also
reached the same conclusion and found that the effect of
Hegu (LI 4) in relieving abdominal pain (i.e., resonance
sensitivity) is better than Zusanli (ST 36) (23).

The Neiguan (PC 6) point is a collateral point of the
pericardial meridian. Early studies have confirmed that
acupuncture at Neiguan (PC 6) directly affects the smooth
muscle of the intestine (24) and has a good regulatory effect
on IBS-D and gastrointestinal spasm abdominal pain (25). A
study showed that acupuncture at Neiguan (PC 6) regulates
the vagus nerve (26). A multicenter, large-sample, double-
blind randomized controlled study found that acupuncture
at bilateral Tianshu (ST 25), Shangjuxu (ST 37), Neiguan
(PC 6), and Zusanli (ST 36) was effective at relieving
symptoms in chronic functional gastrointestinal disorder (27).
Based on these previous studies, we chose the Hegu (LI 4)
and Neiguan (PC 6) points to explore the efficacy of
acupuncture in inhibiting colonic spasm during endoscopy.

"To evaluate the persistence and stability of the efficacy of
acupuncture in relieving colonic spasm, the duration of the
observation of the antispasmodic effect was 5 minutes (3).
The duration of colonic spasm suppression of the
acupuncture group was 300 seconds, while that of the sham
control group was 268 seconds; however, the time did not
differ significantly between the 2 groups (P=0.142). In terms
of rebound spasms, no rebound spasms were observed in the
test group, but rebound spasms were observed in 3 patients
in the control group (P>0.05). Thus, acupuncture of the
bilateral Hegu (LI 4) and Neiguan (PC 6) points may not be
effective in maintaining the relief of intestinal spasms for a
long time. The mild differences in the secondary outcomes
may be related to the limited administration of acupuncture
for which twirling and rotating only occurred for 15 seconds
and the limited number of acupuncture points. Patients’

© Journal of Gastrointestinal Oncology. All rights reserved.
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different levels of sensitivity to acupuncture may have also
contributed to the unexpected outcomes.

Unqualified bowel preparation directly affects the
quality of colonoscopy, and may lead to a missed diagnosis
of colon polyps, re-colonoscopy, and a higher incidence of
complications, such as bleeding and perforation (28). At
present, the commonly used scale for assessing the quality
of bowel preparation is the BBPS, which was also applied in
this trial.

This study had several limitations. First, the sample
size was small, and it was impossible to achieve double-
blind testing. Second, the definition of colonic spasm was
subjective, and it was judged by endoscopists but not an
objective tool. Third, as only 1 acupuncturist performed the
acupuncture operations in this study, the generalizability of
the results may be limited. Finally, the observation time of
the antispasmodic effect was 5 minutes; thus, the effective
time of acupuncture for all patients could not be fully and
comprehensively evaluated. These limitations need to be
addressed in future studies.

Conclusions

This study showed that acupuncture of the bilateral Hegu
(LI 4) and Neiguan (PC 6) points suppressed intestinal spasm
and peristalsis. The operation was simple, short-acting,
effective, and there were no adverse side effects. Further, the
use of gastrointestinal antispasmodic drugs that cause side
effects was avoided and thus medical costs were reduced. In
the future, more high-level randomized controlled trials need
to be conducted to further verify our results.
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