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Abstract: Background: Transcutaneous electric acupoint stimulation (TEAS) at Jiaji acupuncture points has thera-
peutic potential for relieving viscera pain and opioid-related side effects. This prospective, randomized, triple-blind-
ed, placebo-controlled trial was to investigate the efficacy of TEAS on abdominal pain after colonoscopy. Methods:
Consecutive outpatients with American Society of Anesthesiologists (ASA) physical status | or Il underwent selective
colonoscopy were randomly assigned into two groups for either TEAS or sham pretreatment. The primary outcomes
were the incidence of abdominal pain after colonoscopy. The secondary outcomes included the incidence of ab-
dominal distension, postoperative nausea and vomiting (PONV), duration of PACU stay, and patient’s satisfaction
and acceptance. Results: Among the 229 patients analyzed, fewer occurrence of post-procedural abdominal pain
(11.4% vs 25.2%, P = 0.007) and distension (1.8% vs 7.8%, P = 0.032) were observed in TEAS group, when com-
pared with the sham group. The duration of PACU stay was significant shortened in TEAS group (P < 0.001). Mean-
while, patients’ satisfaction score to medical service was higher (P < 0.001), and their acceptance to colonoscopy
was improved (P = 0.011). Conclusion: Pretreatment with TEAS can reduce post-procedural discomfort, provide
more efficient medical resources utilization, and improved patient’s satisfaction and colonoscopy acceptance.
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Introduction

Early colonoscopy screening is encouraged in
prevention of development of colorectal cancer
[1]. Abdominal pain or distension developed
after colonoscopy has ever since been a com-
mon phenomenon in clinical practice [2, 3].
Progression has been made by replacing the
insufflated air with carbon dioxide, yet the over-
all prevalence of these abdominal discomfort
after colonoscopy vary from 14.6% to 48.5% [4,
5]. Though generally self-limited, these symp-
toms lead to post-procedural distress, which
affect patients’ compliance and acceptance to
colonoscopy screening, and may require addi-
tional costs and risks for this routine examina-
tion for colorectal cancer.

Most of the pharmacological interventions
were restricted by their modest effectiveness
or potential complications. For example, opi-
oids and NSAIDs were the most commonly

used analgesics. However, these medications
can lead to cardiovascular or respiratory com-
plications in certain groups of people [6, 7]. To
ensure the comfort and safety for our patients,
a combination with complementary alternative
approach has been recommended [8]. Among
them, acupuncture and related technique was
noted to have therapeutic potential for relieving
viscera pain and opioid-related side effects,
though the exact mechanism remained
obscured [9].

TEAS applied transcutaneous electrical stimu-
lation over acupuncture point, which was the
most common type of acupuncture analgesia
nowadays [10]. Previous study suggested that
TEAS can effected on enhancing rectal percep-
tion threshold, alleviating abdominal pain, pro-
moting intestinal peristalsis and improving def-
ecationin patients with irritable bowel syndrome
[11]. While the efficacy of TEAS to prevent
abdominal pain or distension after colonoscopy
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Figure 1. Location of Jiaji (EX-B2) points at T9 and
T12.

need to be further clarified. Therefore, we con-
ducted this prospective, randomized, triple-
blinded, sham-controlled trial to identify wheth-
er outpatients pretreated with TEAS could
result in favorable outcomes after colonoscopy
procedure.

Methods and materials
Study subjects ss

This prospective, randomized, triple-blinded,
placebo-controlled trial was conducted in acc-
ordance with the principles of the Declaration
of Helsinki (Version 2010) [12] and the CON-
SORT statement (Version 2010) [13]. Conse-
cutive patients aged 18 to 65, with ASA physi-
cal status | or Il, asymptomatic, who scheduled
for ambulatory colonoscopy between July 2014
and December 2014 at the Endoscopy Center
of Fujian Provincial Hospital were recruited. The
exclusion criteria included a history of narcotic
analgesic abuse, prior use of TEAS device or
acupuncture related treatment within 8 hours,
injury or infection around the acupuncture site,
dementia or other disease limiting cognition or
communication, pregnancy and emergency.
Written informed consent was obtained from all
participants, and the study protocol was
approved by the Ethics Committee of Fujian
Provincial Hospital.

Randomization and blinding

Consecutive patients who met the inclusion cri-
teria were randomly assigned to either TEAS or
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sham group, according to the sequential code
generated by computer program (Random
Number Generators, IBM, SPSS Statistic,
Version 20.0). The group allocation numbers
were then sealed in opaque envelopes. The
envelopes were kept and distributed by an
assistant. Each envelope for patients enrolled
was opened by an experienced acupuncturist,
who was independent to the study and in
charge of the corresponding interventions. All
participants, researchers, and the statistics
analyzes were concealed from the implementa-
tion of intervention.

Intervention protocols

Pretreatment with TEAS was applied in the
holding area before the induction by the experi-
enced acupuncturist. Jiaji (EX-B2) points were
located on both sides of the spinous column,
0.5 cun lateral to the lower border of each spi-
nous process [14]. Among which, the ninth and
twelfth thoracic vertebrae of Jiaji (EX-B2) points
were identified and selected under the instruc-
tion of the traditional anatomical localization
(Figure 1). A constant electrical stimulation for
30 min, with a dense-and-disperse frequency
at 2/100 Hz was provided by a dual-channel
electric stimulation apparatus (Han's Acupoint
Nerve Stimulator, HANS-200A, Nanjing Jisheng
Medical Technology Co., Ltd., Nanjing, China).
The optimal intensity was set to initiate visible
slightly twitching of the surrounding muscle.
While the sham group received identical elec-
trodes placement without electrical output.

Standardized management

All patients received standard monitoring,
including electrocardiogram, noninvasive blood
pressure and pulse oximetry. Anesthesia was
induced and maintained with intravenous suf-
entanil 0.05 yg/kg and propofol titrated to the
clinical requirements. The colonoscopy was
performed by experienced endoscopic physi-
cians, with video endoscope (OLYMPUS, PCF-
H290I, EVIS LUCERA, video colonoscopy) and
center supply carbon dioxide insufflation sys-
tem. Patients were transferred to the recovery
room after colonoscopy, and discharged when
reached a score of 10 on the Aldrete scale [15].

Outcome measurements

Our primary outcomes were the incidence of
the post-procedural abdominal pain. The most
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Figure 2. Consolidated Standards of Reporting Trials (CONSORT) flow dia-
gram depicts the progress of subject through the trail. TEAS, transcutaneous

electric acupoint stimulation.

severe pain during their recovery was docu-
mented using a visual analogue scale (VAS),
where O was no pain and 10 was unbearable
pain. The secondary outcomes included inci-
dence of abdominal distension and PONYV,
duration of PACU stay, patients’ satisfaction
and acceptance. General assessments
involved demographic characteristics (age,
gender, weight, height, and body mass index),
ASA physical status, duration of colonoscopy,
anesthetic consumption. Patient’s satisfaction
were evaluated by a 10-point numerical rating
scale, where 10 was considered the best and 1
the worst assessment, and whether they would
prefer an additional colonoscopy in the future.

Sample size estimation

Our sample size calculation for the two-tailed
testing of the TEAS superiority hypothesis was
based on the incidence of abdominal pain. The
incidence of abdominal pain was 32% based on
our pilot study. We accepted a 50% difference
represents a clinically relevant difference. To
yield a power of 80% with a significant level of
5%, a sample size of at least 111 subjects in
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tney U-test. Categorical vari-
ables were reported as the
number (proportion) of pati-
ents and compared with the
Chi-square test or Fisher’s
exact test when appropriate. A probability value
of less than 0.05 was considered to be statisti-
cally significant.

Results

We initially assessed 255 patients for eligibility
to participate in this study (Figure 2). Of these,
eight patients did not meet the inclusion crite-
ria, seven patients declined to participate. The
remaining 240 patients enrolled in the study
and randomized to the treatment allocation. Six
patients from the TEAS group and five patients
from the sham group were later excluded
because of protocol breach. A total of 229
patients completed the study, with 114 in TEAS
group and 115 in sham group, which data were
included in the analysis. Two groups were com-
parable in age, gender, ASA physical status,
BMI, duration of procedures, and anesthetic
consumptions, as described in Table 1 (P >
0.05).

Incidence of abdominal pain was significantly
lower in TEAS group after colonoscopy (P =
0.007). As shown in Table 2, patients devel-
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Table 1. Demographic characteristics and procedural pa-
rameters

Group TEAS  Group Sham

(n=114)  (n=115) @ value
Age (years) 49.2 (94) 48.2 (96) 0.402
ASA (I/11) 90/24 88/27 0.660
Gender (Male/Female) 66/48 62/53 0.545
Height (cm) 165.5(78) 165.9(78) 0.672
Weight (kg) 63.8 (111) 64.1 (109) 0.705
BMI (kg/cm?) 23.1(31) 23.2 (30) 0.856
Propofol (mg) 157.9 (385) 158.8 (361) 0.864

Procedure duration (min) 10.7 (62) 9.5 (52) 0.097

Values were mean (standard deviation) or number (proportion). ASA,
American Society of Anesthesiologists; BMI, body mass index; TEAS, trans-
cutaneous electric acupoint stimulation.

Table 2. Complications and satisfaction after colonoscopy

Group TEAS Group Sham Pvalue

(n=114) (n=115)
Abdominal pain [n (%)] 13 (11.4) 29 (25.2) 0.007
Maximum pain score 2 (2~3) 3(2~5) 0.044
Abdominal distension [n (%)] 2(1.8) 9 (7.8) 0.032
Nausea or Vomiting [n (%)] 1(0.9) 3(2.6) 0.318
Duration of PACU stay (min) 12 (10~14) 14 (13~17) < 0.001
Satisfaction score 8 (8~9) 7 (6~8) <0.001
Acceptance [n (%)] 81 (71.1) 63 (54.8) 0.011

Values were number (proportion) or median (interquartile range). TEAS,
transcutaneous electric acupoint stimulation; VAS, visual analogue scale.

Discussions

In this study, a decrease in both fre-
quency and intensity of post-proce-
dural abdominal pain, abdominal dis-
tension were observed in outpatients
pretreated with TEAS on T9 and T12
of Jiaji points (EX-B2) before colonos-
copy. And the prevalence of nausea
and vomiting presents a downward
trend with the application of TEAS.
Besides, pretreatment with TEAS
shorten the duration of PACU stay,
improve the overall satisfaction of
our patients, and enhance their
acceptance for colonoscopy in the
study.

Acupuncture and related techniques
can be complementary or alternative
to conventional sedatives, antiemet-
ic and analgesic for prophylaxis and
treatment [9]. It has been adopted to
facilitate clinical practice in several
medical conditions approved by the
World Health Organization (WHO)
and Food and Drug Administration
(FDA) [16]. Although the exact mech-
anism remains to be clarified, the
applications of acupuncture has gain

oped abdominal pain after colonoscopy were
13 (11.4%) and 29 (25.2%) in the TEAS group
and the sham group, respectively. Meanwhile,
the VAS score (median [IQR]) of the worst pain
during recovery was lower in TEAS group (2 [2,
3]), compared with the sham group (3 [2, 5]) (P
=0.044).

Abdominal distension was less frequently hap-
pened in TEAS group than in the sham group (P
= 0.032). Three patients in sham group and
one patient in TEAS group reported slight nau-
sea within a couple of minutes, whereas no sta-
tistical significance was observed between
them (P = 0.318).

Patients’ discharge were faster in TEAS group
(P < 0.001) when comparing with the sham
group. In addition, their satisfaction scores
were significantly higher (P < 0.001), accep-
tance to colonoscopy were improved (P =
0.011), simultaneously. No other adverse
events occurred in both groups.

5975

more preference than other comple-

mentary therapies like herbal or
massage [17], and its therapeutic effects has
been elaborated in related literatures [9].
Among all the acupuncture related techniques,
TEAS has been widely applied in clinical set-
tings with prominent advantages.

As a non-invasive, non-pharmaceutical, stan-
dardize treatment, TEAS is less painful or scary
than manual practice, and requiring fewer tech-
niques. By setting appropriate parameters,
TEAS can produce the desired effects. We con-
ducted a single session of 30 minutes pretreat-
ment of TEAS under the instruction of the stan-
dard treatment [18] during routinely preparation
before colonoscopy. With mixed frequency of
2/100 Hz and an individualized electric current
intensity, TEAS was expected to achieve more
favorable outcomes than the sham group
[18-21].

Considered the specific points of treatment, T9
and T12 of Jiaji (EX-B2) points were chosen
based on a combination of Zangfu-meridians
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theory in traditional Chinese medicine, and
neurophysiologic foundation of Jigjig points in
modern science [22]. Jiaji points were intro-
duced in treatments of cardiovascular, diges-
tive, urinary, and reproductive systems disor-
ders as alternatives to Back-Shu points for
security concerns in ancient clinical practice,
however, they have proven to be the best sub-
stitutes for Back-Shu points [14]. Clinical obser-
vations thereafter, has confirmed their thera-
peutic effects on gastrointestinal dysfunctions
[23, 24]. Also demonstrated by randomized
controlled trial that the curative effects of Jiaji
points on relieving symptoms of viscera pain
were certain [22].

Besides the inevitable discomfort caused by
colonoscopy interventions [25], many known
factors contribute to the high prevalence of
abdominal pain after colonoscopy. Main rea-
sons are followed, patients with poor bowel
preparation, previous history of lower abdomi-
nal or pelvic surgery, less experienced examin-
er, inadequate sedation and analgesic etc.
[26]. By observing the same group of examin-
ers who performed the colonoscopy diagnosis
and treatment, the interference of different
examiners was minimized in our study. Without
the implementation of TEAS, the incidence of
post-procedural abdominal pain was about
25%, which is at an average level given by previ-
ous studies [4, 5, 27, 28]. When applied with
TEAS pretreatment, the incidence was signifi-
cantly decreased by 60%, which suggested
that TEAS can exert preventive effect for the
prevalence of abdominal pain after colonosco-
py. While large scale studies were required to
confirm these findings.

To our knowledge, limited documents regarding
the application of TEAS in ambulatory colonos-
copy can be retrieved. Also, studies investigat-
ing the role of Jiaji acupuncture point in alleviat-
ing viscera pain were rare. Our study was
designed in consistence with some high-quality
research to validated that pretreated with TEAS
can reduce the incidence and severity of
abdominal pain after colonoscopy. In addition,
faster recovery and rapid discharge are poten-
tial benefits for our patients to resume work
and normal life after procedure.

This study has some limitations. Firstly, to per-
form standard sedation during colonoscopy
[29] and ensure patients’ comfort and safety,
sufentanil was adopted in our study. Though
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same dosage was administered in both groups,
this medication may have masked the putative
efficacy of TEAS. Secondly, we merely recruited
the asymptomatic patients in this study; our
results may not be generalizable to more exten-
sive outpatients. In addition, due to different
culture and education, the changes in validity
and reliability pain score should take into con-
sideration when interpreting the results.

In conclusion, TEAS pretreatment reduce the
incidence and intensity of post-procedural dis-
comfort after ambulatory colonoscopy. As prep-
aration before colonoscopy, TEAS enhances
patient’s satisfaction to the medical service
quality, and improve their compliance to colo-
noscopy screening. The application of TEAS
saves medical resources by accelerating dis-
charge from outpatient department and dimin-
ishing extra costs for the undesirable effects.
With all benefits mentioned above, we recom-
mended that TEAS at Jiaji points can be used
as complementary medical interventions in
patients with colonoscopy.
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