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Abstract

Background Wrist-ankle acupuncture (WAA) has been reported in the treatment of acute pain in orthopedic sur-
gery. However, the effects of WAA on acute pain were controversial in the current studies. Therefore, the purpose of
this meta-analysis was to critically evaluate the effects of WAA on acute pain in orthopedic surgery.

Methods Several digital databases were searched from the inception of databases to July 2021, including CNKI, VIP,
Wanfang, CBM, Pubmed, Cochrane Central Register of Controlled Trials, Embase, Medline, and Web of Science Core
Collection. The risk of bias was evaluated using the Cochrane collaboration criteria. The primary outcome indicators
included pain score, pain killer dosage, analgesia satisfaction, and adverse reaction incidence. All analyses were per-
formed with Review Manager 5.4.1.

Result A total of 10 studies with 725 patients with orthopedic surgery (intervention group: 361, control group: 364)
were included in this meta-analysis. The results demonstrated that the pain score of the intervention group was
lower than the control group, and the difference was statistically significant [MD = —0.29, 95%Cl (—0.37, — 0.21),
P<0.0001]. Compared with the control group, the patient in the intervention group used smaller amounts of pain
killer MD=—0.16, 95%Cl (— 0.30, — 0.02), P=10.02]. The satisfaction of patients on pain relief was also higher in the
intervention group, and the difference was statistically [OR=0.25, 95%Cl (0.15,0.41), P<0.0001].

Conclusion WAA has a certain effect on acute pain in orthopedic surgery, and the effect of WAA combined with
other therapies is better than that of not using WAA therapy.

Keywords Wrist-ankle acupuncture, Acute pain, Orthopedic surgery, Meta-analysis, Randomized controlled trial

Background

Over the past 20 years, the attention of professional soci-
eties to the importance of evaluation and treatment of
acute pain has been a dramatic increased [1]. With sen-
sory, cognitive, emotional, and social components, pain
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Additionally, patients may also develop drug tolerance
over time due to the long-term drug analgesia which will
aggravate the economic burden for patients [5]. There-
fore, more and more attention has been attracted to
non-pharmacological therapies for acute orthopedic pain
after surgery.

Invented by the Chinese, acupuncture is one of the
complementary and alternative therapies. With a long
history in China, acupuncture has been widely rec-
ognized and accepted [6]. Among them, In the 1970s,
Zhang Xinshu, a professor at the second military medi-
cal university, invented a new kind of micro-acupuncture
therapy named wrist-ankle acupuncture (WAA) [7].
By taking the needle entry points from the wrist or the
ankle, WAA is a superficial acupuncture therapy that
treats diseases through divides the body into six lon-
gitudinal zones. These zones correspond to six zones
and needle entry points on the left and right wrists and
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meta-analysis was to critically assess the effect of WAA
on acute orthopedic pain after surgery to provide a sci-
entific reference for the development of an intervention
strategy for acute orthopedic pain after surgery.

Methods
According to cochrane handbook, a similar meta-analysis
studied WAA [4] was used as a reference for this review.

Searching strategies

This study systematically searched four digital databases
which were China National Knowledge Infrastructure
(CNKI), Wanfang, VIP, and China Biology Medicine
(CBM). The keywords for searching are Wrist-Ankle
Acupuncture "OR "Wrist Acupuncture” OR "Ankle Acu-
puncture” OR "wrist-ankle acupuncture"), pain OR ache
OR soreness OR analgesia OR acesodyne, OR trauma OR
sports injury OR postoperative. The search strategies for
the databases are shown as follows.

#4 #1 AND #2 AND #3

#1 Search ((("Wrist Ankle Acupuncture ") OR "Wrist Acupuncture”) OR "Ankle

Acupuncture") OR "wrist-ankle acupuncture"
#2 Search ((((pain) OR ache) OR soreness) OR analgesia,) OR acesodyne

#3 Search (((fracture) OR trauma) OR sports injury) OR postoperative

ankles, respectively. Combined with modern neurol-
ogy theory and traditional acupuncture theory, WAA is
a new kind of electrical stimulation therapy [5]. Featured
in simple operation and high safety, WAA can treat the
symptoms all over the body, though the acupuncture site
of WAA is limited to the wrist and ankle. According to
the current clinical studies, WAA has been proven that it
has significant efficacy in some clinical pain, like ortho-
pedic pain, dysmenorrhea, soft tissue pain, and tooth-
ache [8]. According to Zhou’s research, WAA can achieve
pain relief by increasing serotonin levels in the brain
and raising the pain threshold [9]. What’s more, accord-
ing to Chen’s study, the main mechanism of the analge-
sic effect of WAA may be associated with inhibiting the
production of substance P and the promoting release of
B-endorphins in plasma [4].

In recent years, studies comparison significantly
increased the effect of WAA on acute orthopedic pain
and drug therapy. Some studies showed that WAA or
WAA plus drug therapy was more effective while oth-
ers had opposite results. Therefore, the purpose of this

Inclusion criteria

Participants

The participants included in the studies suffered from
acute pain of postoperative, orthopedic pain, regardless
of nation, region, or gender [10].

Interventions and controls

The interventions were wrist-ankle acupuncture alone or
wrist-ankle acupuncture combined with other therapy.
The control group was intervened with non-wrist-ankle
acupuncture, placebo acupuncture, or body acupuncture.

Outcomes
The outcome indicators were pain score, the dosage
of analgesics, satisfaction with pain relief, and adverse
reaction.

Types of studies
Only random control trials were eligible.
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Exclusion criteria

The exclusion criteria were listed as follows: (1) Studies
that are nonrandomized trials; (2) studies that did not
use WAA as the major treatment; (3) studies that had
repeated reporting with the same results; (4) studies had
incomplete data; (5) studies didn’t set up pain measure-
ments like pain scale or effective rate; (6) The procedure
of wrist and ankle needle didn’t meet the national techni-
cal standards [11]; (7) the intervention periods were more
than 30 days.

Data extraction

Two researchers extracted and cross-checked the data
independently. In case of differences, they would judge a
third party. The basic data were extracted, including the
first author of the literature, age of participants, number
of participants, year of publication, intervention and con-
trol measures, indicators of effect evaluation, and inci-
dence of adverse reaction. The author of the report would
be contacted to obtain the information if the key infor-
mation was missing.

Risk of bias assessment

According to the Cochrane assessment tool, the risks of
bias were evaluated by two reviewers independently. The
assessment consists of the following seven domains “ade-
quate sequence generation, blinding of outcome assess-
ment, allocation concealment, blinding of participants
and personnel, selective reporting, incomplete outcome
data, and other bias. Each question can be rated as fol-
lows: yes (+), low risk of bias; unclear (?), unclear risk of
bias; no (—), high risk of bias.

Statistical analysis

Review manager 5.4.1 software was used for statistical
analysis. Risk ratio (RR) was used for continuous data.
Reporting and publication biases of the included studies
were assessed by visually inspecting the asymmetry of
the funnel plot. In each analysis, I* was used to measure
the statistical heterogeneity among the trials. If P>0.05
and 2<50%, due to the homogeneity of the trials, the
fixed effects model was used for analysis; We performed
a meta-analysis to calculate risk ratios (RRs), absolute
risk differences (ARDs), and 95% Cls using the Mantel—-
Haenszel statistical method. If zero events were reported
for one group in comparison, a value of 0.5 was added to
both groups for each such study. A random-effects model
was used to pool the data, and statistical heterogeneity
between summary data was evaluated using the I sta-
tistic. In addition, a subgroup analysis based on simple
wrist-ankle acupuncture treatment and combined treat-
ment was performed in this meta-analysis. Sensitivity
analysis was performed as required. Publication bias was
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Fig. 1 Flowchart diagram of trial identification and selection

assessed by funnel plots and the Egger test for asymmetry
when at least 10 trials were included.

Results

Study selection

An initial search of RCTs yielded 621 potential literature
citations (Fig. 1). After the screening, 611 articles were
excluded and 10 articles were examined in detail to assess
their relevance.

Overall study characteristics

Though 12 studies met the inclusion criteria, two stud-
ies could not be included because their relevant outcome
indicators could not be included in quantitative research.
All the studies were performed in china. The characteris-
tics of the studies were shown in Table 1.

Methodological quality and risk bias evaluation

of the studies

The methodological quality and risk bias assessment
results of the included quantitative research are moder-
ate. The random number table method was used in all the
studies. Three studies used closed envelopes for random
allocation. Since the control group used conventional
analgesic nursing interventions or drug interventions and
did not use fake acupuncture or body acupuncture treat-
ment, the participants and the blindness of patients are
not suitable for WAA intervention, so the risk of bias in
all studies is high. Only one study reported blinded meth-
ods for evaluating results. The methodological quality
evaluation of the included studies is shown in Fig. 2a, and
the risk bias evaluation is shown in Fig. 2b.
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a Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
Chen 2016 493 043 32 517 0.39 33 17.6% -0.24 [-0.44,-0.04] -
Wang2018 3.67 072 48 363 076 43  81% 0.04[-0.25 0.33 1
Xia2021 3.84 022 30 417 026 30 47.2% -0.33[-0.45,-0.21] u
Zhang 2020a 3.98 0.68 42 402 092 42  59% -0.04 [-0.39, 0.31] 1
Zhang 2020b 393 092 42 402 0.64 42 6.1% -0.09[-0.43 0.25) i
Zhang 2020¢ 362 099 42 421 15 42 2.4% -0.59[1.13 -0.05] ]

Zhang 2020d 36 096 42 426 117 42 3.3% -0.66[1.12 -0.20 -
Zhang 2020e 276 112 42 328 1.09 42 31% -0.52[-0.99, -0.05] -
Zhang 2020f 26 1.19 42 324 1.2 42 27% -0.64[1.15-0.13] -
Zhang 20209 1.71 0.94 42 219 1.1 42 3.6% -0.48[-0.92 -0.04] I
Total (95% Cl) 404 406 100.0% -0.29 [-0.37,-0.21] 4
Heterogeneity: Chi*= 15.91, df= 8 (P = 0.07); F= 43% T S :
Test for overall effect: Z=6.77 (° < 0.00001) Favours [experimental) Favours [control]
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Fig. 3 a Forest plots of WAA versus non-WAA therapy. b Funnel plots of pain relief rates: WAA versus non-WAA

Results of the meta-analysis

Analgesic effect analysis base on VAS

Pure WAA group Based on the VAS analgesic effects,
four studies [12—15] reported that the pain score is lower
in the ankle acupuncture group (Fig. 3a). The difference
was statistically significant [MD = — 0.29, 95%CI (—0.37,
—0.21), P<0.0001]. The funnel chart (Fig. 3b) shows that
the distribution of the literature included in the study’s
pain score comparison is still symmetrical, indicating that
the bias is at an acceptable level and the analgesic effect of
the wrist-ankle acupuncture group is better than that of
the non-wrist-ankle acupuncture group.

Combined with other therapies The analgesic effect
was compared in four studies [16—19]. According to
the results (Fig. 4a), the pain score in the WAA com-

bined with other therapies group was lower than that
of the non-WAA group, and the difference was statisti-
cally significant [MD = —0.16, 95%CI (—0.30, — 0.02),
P=0.02]. The funnel chart (Fig. 4b) shows that the dis-
tribution of the literature included in the study’s pain
score comparison is still symmetrical, indicating that
the bias is at an acceptable level, and the analgesic effect
of the wrist-ankle acupuncture combined with other
therapies is better than that of the non-wrist-ankle acu-
puncture group.

Comparison of analgesic dosages Two studies [16, 17]
compared the dosage of analgesic drugs, and 133 patients
were included in the studies, including 65 in the experi-
mental group and 68 in the control group. The results
(Fig. 5a) showed that compared with the non-WAA group,



Chen et al. Journal of Orthopaedic Surgery and Research (2023) 18:106 Page 8 of 11
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Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% ClI
Lai2019a 276 0.67 30 273 058 30 6.2% 0.03 [-0.29, 0.39) I
Lai2019b 24 056 30 276 0.85 30 5.7% -0.36 [-0.72, 0.00)
Lai2019¢ 21 04 30 25 062 30 6.9% -0.40 [-0.66, -0.14] .
Lai2019d 1.36 0.49 30 1.83 0.64 30 6.6% -0.47[-0.76,-0.18) —
Li2016a 306 0.28 35 299 0.23 33 86% 0.07 [-0.05, 0.19) ™
Li2016b 368 0.25 35 417 0.32 33  84%  -0.49[-0.63 -0.35) -
Li2016¢ 2.96 0.48 35 317 0.24 33 80% -0.21[0.39,-0.03 -
Li2017a 442 024 35 433 1.22 38 53% 0.09 [-0.31, 0.49) -
Li2017b 3.65 0.57 3% 352 0N 38 6.5% 0.13[-0.16, 0.42) T
Li2017¢ 277 0.46 3% 279 078 38 6.6% -0.02 [-0.31, 0.27) 1
Li2017d 3.48 0.26 3% 335 06 38 7.6% 0.13[-0.08, 0.34) T
Li2017e 318 05 35 312 082 38 6.3% 0.06 [-0.25, 0.37) I
Tian2018a 45 1.01 39 498 1.31 39 41% -0.48 [-1.00, 0.04) 7
Tian2018h 325 1.29 39 384 1.01 39 41%  -0.59[-1.10,-0.08) -
Tian2018¢ 2.88 0.98 38 305 1.2 39 4.3% -0.17 [-0.66, 0.32) 1
Tian2018d 2.54 0.98 39 267 1.01 39 4.8% -0.13[-0.57, 0.31) I
Total (95% CI) 556 565 100.0%  -0.16 [-0.30,-0.02] L 4
Heterogeneity: Tau®= 0.06; Chi*= 66.04, df= 15 (P < 0.00001); 1= 77% *2 j . T ;
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Fig. 4 a Forest plots of WAA plus other therapy versus non-WAA therapy. b Funnel plots of pain relief rates: WAA plus other therapy versus

non-WAA therapy

the application of WAA can reduce the dosage of anal-
gesic drugs, and the difference is statistically significant
[MD =-10.33, 95%CI (—0.57, — 0.09), P=0.008].

Analgesia satisfaction Three studies [15, 20, 21] com-
pared the satisfaction of analgesia effect after using WAA
and 222 patients were included, 111 in the experimental
group and 111 in the control group. The results (Fig. 5b)
showed that the analgesic satisfaction of the WAA group

was higher than that of the non-wrist-ankle acupunc-
ture group, and the difference was statistically significant
[OR=4.23, 95%CI (1.35, 13.24), P=0.01].

Adverse events reporting Seven studies [14—18, 20, 21]
reported adverse events. 485 patients were enrolled,
including 242 in the experimental group and 243 in the
control group. The adverse reaction rates were lower in
the experimental group, and the difference was statisti-
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Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Lai 2019 2476 0.52 30 251 0.44 30 993% -0.34[-0.58 -0.10]

Li2017 701 553 35 68.94 7.42 38 1.16 [-1.83, 4.19)

Total (95% CI) 65 68 100.0%  -0.33[-0.57,-0.09]
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Fig. 5 a Forest plots dosage of analgesic (WAA plus other therapy versus non-WAA therapy). b Forest plots of adverse reaction. c Forest plots of

WAA analgesic satisfaction

cally significant (Fig. 5¢) [OR=0.25, 95%CI (0.15, 0.41),
P<0.0001]. The main adverse reactions in the WAA group
were subcutaneous hemorrhage and fainting needles. The
adverse reactions in the conventional analgesic care group
were nausea and vomiting, urinary retention, dizziness,
and drowsiness.

Discussion

This meta-analysis included 10 studies conducted on a
total of 725 participants (intervention group 361 patients,
control group 364 patients). The random number table
method was used in all studies. Three studies reported
allocation concealment, and only one study reported
blinding of outcome assessment. Five studies were pure
WAA therapy and the other five studies were WAA com-
bined with other therapies (combined treatment), such
as combined with ear point pressure, the use of analge-
sic drugs, and the use of self-controlled analgesia pumps
et al. The results showed that the analgesic effect in the

WAA combined with other therapies group was bet-
ter than that in the non-WAA group, and it also have a
better analgesic satisfaction. Besides, in terms of adverse
reactions, the experimental group was significantly lower
than that of the control group, and the adverse reactions
of the control group were mainly nausea and vomiting,
urinary retention, vertigo, and, drowsiness, which was
mainly related to the dosage of analgesic drugs in the
routine analgesic care of the control group. In the WAA
group, drug-related adverse reactions could be reduced
by reducing the use of analgesics, and the main adverse
reactions were subcutaneous bleeding and acupunc-
ture fainting, which occurred in a small proportion. This
study suggests that in the construction of a painless ward
in the orthopedics department, it is beneficial to relieve
the acute pain of patients by adopting WAA and com-
bined with other traditional Chinese medicine therapies
to control the symptom of the patients.
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Despite our comprehensive review of the literature on
the treatment of acute pain in orthopedic surgery with
WAA, the present study still has some limitations. First,
the quality of the studies included in this meta-analysis
is mediocre, and the report on sequence generation and
allocation concealment are incomplete. Most studies are
considered to have a high or unclear risk of bias. Second,
all studies were written in Chinese. Third, in the control
group, conventional analgesic nursing, like sham acu-
puncture and body acupuncture was used, which made it
difficult to achieve blindness for researchers and patients,
thus affecting the accurate judgment of efficacy and easy
to overestimate the efficacy.

Conclusion

Results from this meta-analysis provide evidence that
WAA or WAA combined with other therapies helps
relieve acute pain in orthopedic surgery. Besides, WAA
is a cheap and safe treatment, which is worthy of clinical
promotion. But this meta-analysis included relevant and
rigorous RCTs are insufficient; hence, higher quality and
more rigorously designed clinical trials with large enough
sample sizes are needed to further confirm our findings.
Last, we were unable to conduct subgroup analysis, and
there is a certain bias in the WAA combined with other
therapies. This study has some implications for the future
research direction of the application of wrist and ankle
acupuncture in orthopedic pain.
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