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Background. Acupuncture is a commonly used complementary treatment for flaccid hemiplegia caused by stroke, but evidences from
previous randomized trials were inconclusive. The purpose of this study was to evaluate the efficacy and safety of acupuncture in a
comprehensive synthesis. Methods. We searched literature from eight databases from their inception to December 2020. We included
randomized controlled trials of acupuncture for the treatment of flaccid hemiplegia following stroke. The meta-analysis was carried out
using Review Manager 5.3 and Stata 16.0. The main indicator was the Fugl-Meyer Assessment scale. The modified Barthel Index scale,
Quality Of Life Assessment scale, Mini-Mental State Examination scale, Berg Balance Scale, Neurological Deficit Assessment scale, and
the treatment effective rate were used to measure the secondary indicators. Adverse events from individual studies were used to
determine safety. Results. Our search returned 7624 records, of which 27 studies involving a total of 1,293 patients fulfilled our inclusion
criteria. To be noted, our results indicated that significant improvements in the scores of the primary indicator showed better clinical
scores among the three groups with acupuncture than without acupuncture: acupuncture compared with rehabilitation, 13.53 (95% CI
11.65-14.41, P < 0.01); acupuncture plus rehabilitation compared with rehabilitation, 9.84 (95% CI 6.45-13.24, P < 0.01, P= 98%); and
acupuncture plus Western medicine therapy compared with Western medicine, 16.86 (95% CI 15.89-17.84, P < 0.01, I = 38%), and the
secondary indicators showed the same tendency. Conclusion. Acupuncture was effective and safe in the patients with flaccid hemiplegia
after stroke, although there was high heterogeneity between studies.

1. Strengths and Limitations of This Study (3) This systematic review’s protocol has been registered in

PROSPERO, and it has been conducted and reported

(1) This systematic review offered a thorough assessment in complete compliance with PRISMA guidelines.

of the efficacy and safety of acupuncture treatment for However, selection bias may exist as we only searched
individuals with flaccid hemiplegia following a stroke. the English and Chinese databases.

Compared with the nonacupuncture group, the scores
of the acupuncture group were significantly improved
in the following aspects: motor function, ability of daily
living, cognitive function, quality of daily life, neuro-
logical deficit, and the clinical effective rate, indicating
that acupuncture was effective and short-term safe for
patients with poststroke flaccid hemiplegia.

2. Background

Stroke is regarded as the leading cause of death and disability
worldwide. [1] Hemiplegia after stroke is one of the primary
functional disorders in patients with stroke. Paresis and
spastic phases are common in hemiplegia induced by stroke.
(2) The comprehensiveness and methodological quality ~ Most of the limbs show flaccid hemiplegia in the early stages

of the major studies included in this evaluation have  following a stroke. The upper neuron of the patient loses

a substantial impact on the results’ trustworthiness. ~ control of the lower center, and the spinal cord center that


mailto:ttlihui@163.com
mailto:tianminzhu@cdutcm.edu.cn
https://orcid.org/0000-0002-6587-4791
https://orcid.org/0000-0002-6171-4934
https://orcid.org/0000-0002-1257-3899
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/2736703

has not been physically injured has shock, resulting in flaccid
hemiplegia, namely Brunnstrom I~II. The natural healing
duration in the flaccid hemiplegia stage is roughly two
weeks. Reconstruction of motor function is crucial for the
social reintegration of stroke patients. However, the longer
the duration of hemiplegia, the worse the prognosis, and the
higher the residual physical disability rate [2]. After stroke by
three months, there is still considerable room for im-
provement in all measures: 85% of persons were even im-
paired on gait speed, 78% had not reached age-specific
norms for upper extremity function, 68% even demonstrated
delayed physical mobility, 37% required some assistance
with necessary activities of daily living, and 29% were even
impaired on balance [3]. Accordingly, the primary objective
of poststroke therapy is to shorten the duration of flaccid
hemiplegia.

At present, the main treatments for poststroke flaccid
hemiplegia include exercise rehabilitation training (e.g.,
continuous passive motion), noninvasive brain stimulation
(e.g., transcranial direct current stimulation (tDCS) and
transcranial magnetic stimulation (rTMS)), and physical
therapy modalities (e.g., neuromuscular electrical stimula-
tion (NMES)). However, there are certain disadvantages to
these treatments. In terms of unpleasant symptoms, con-
tinuous passive motion is preferable to a therapist-directed
range of motion exercise (especially shoulder stability).
While the passive range of motion may help with brain
healing, its capacity to cause significant motor alterations is
debatable [4-6]. The ideal dose and montage, long-term
safety in stroke patients, and the impact magnitude of tDCS
are all challenging issues in tDCS research for stroke re-
habilitation. The US Food and Drug Administration (FDA)
licensed repetitive transcranial magnetic stimulation for
“drug-resistant depression,” [7] but its clinical utility in
stroke recovery is yet unknown [8,9]. Electrical stimulation
of the peripheral neuromuscular system has not had ben-
eficial outcomes in studies [10]. More importantly, there
were inadequate robust data to inform its therapeutic usage
for neuromuscular retraining following stroke, according to
a Cochrane review published in 2006 [11]. Questions remain
unanswered regarding the type, dose, and timing of these
peripheral stimulation techniques.

Acupuncture has been practiced clinically in China for
more than 3000years and has been widely used to treat
various diseases, especially in stroke rehabilitation treatment
[12,13]. Acupuncture is internationally recognized as an
essential treatment for multiple conditions associated with
stroke. Besides, acupuncture is recommended by the World
Health Organization (WHO) as an alternative and com-
plementary strategy for stroke treatment and for improving
stroke care [14]. Its advantages in the treatment of stroke
have recently been highlighted in research [15-17]. Guo [18]
believed that acupuncture was effective in the rehabilitation
of stroke, but Zhu [19] found that the addition of acu-
puncture to a regimen of conventional physical therapy did
not result in further improvement in motor function. Taking
these inconsistent findings into account, a systematic
evaluation is needed to summarize them to reach a con-
sistent conclusion.
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Despite the numerous clinical researches on acupunc-
ture, many professionals continue to have reservations re-
garding its efficacy and safety. Hence, the goal of this
systematic review and meta-analysis is to determine the
effectiveness and safety of acupuncture treatment for flaccid
hemiplegia following stroke.

3. Methods

The protocol of this systematic review was developed and
submitted to PROSPERO, and the registration number is
CRD42020180411.

3.1. Data Sources and Search Strategy. A systematic search
was conducted in the following databases: China Biology
Medicine (CBM), China National Knowledge Infrastructure
(CNKI), Wan Fang Data, the Chinese Science and Tech-
nology Periodical Database (VIP), PubMed, EMBASE, the
Cochrane Library, and Web of Science from the inception to
December 2020. All searches were performed by a bio-
medical information specialist of the medical library, with an
exhaustive set of search terms related to “acupuncture,”
“stroke,” “randomized controlled trial,” and “flaccid
hemiplegia.”

3.2. Inclusion and Exclusion Criteria. Studies were included
if they fulfilled the following criteria: (1) randomized con-
trolled trials (RCTs); (2) patients were diagnosed with flaccid
paralysis after stroke, regardless of the type of stroke
(hemorrhagic stroke or ischemic stroke), the diseased brain
area, the affected limb, gender, age, ethnicity, and nation-
ality; and (3) acupuncture used as an intervention (such as
electroacupuncture, needle warming therapy, scalp acu-
puncture, hand-foot acupuncture, tongue acupuncture,
auricular acupuncture, and nerve trunk stimulation ther-
apy), regardless of the number and duration of the treat-
ment. Studies were excluded if they did not conform to the
study type (opinions, case reports, case series, conference
papers, editorials, abstracts, and crossover studies) and had
inadequate information.

3.3. Outcome Assessment. The primary outcome measure
was assessed by the Fugl-Meyer Assessment (FMA) scale,
which was usually used to assess motor function. The sec-
ondary outcomes included modified Barthel Index (MBI)
scale, Quality of Life (QOL) Assessment scale, Mini-Mental
State Examination (MMSE) scale, Berg Balance Scale (BBS),
Neurological Deficit (ND) Assessment scale, or other scale
data related to flaccid hemiplegia. Safety was evaluated by
any recorded adverse events reported by individual study.

3.4. Data Extraction and Collection of Adverse Events.
Two independent reviewers (YT and JW) independently
screened the literatures according to the predefined inclu-
sion criteria based on the title and abstract. The two ex-
aminers then separately reviewed the full text based on the
retrieved results. The included studies were cross-checked by
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two reviewers. Disagreements were resolved through dis-
cussion or consensus with third reviewers (WP). The re-
search selection process is shown in the PRISMA flow chart
in Figure 1.

3.5. Quality Assessment. The two authors conducted an
independent assessment of the risk of bias using the
Cochrane risk-of-bias tool to assess the methodological
quality of the included studies. There were seven items in
total, and each item was determined to be one of the fol-
lowing: “low risk of bias,” “unclear risk of bias,” and “high
risk of bias.” If all seven items were assessed as having a low
risk of bias, the study was rated as high quality. If one or
more items were assessed as having a high or unclear risk of
bias, the study was rated as low quality (see Figures 2 and 3).

3.6. Data Analysis. All statistical analyses were performed
using Review Manager 5.3 and Stata 16.0. The confidence
interval for all data was 95% (95% CI). Continuous outcomes
were evaluated using mean difference (MD) or STD mean
difference (SMD), while the dichotomous outcomes were
evaluated by risk ratio (RR) or odds ratio (OR). Statistical
heterogeneity was assessed by I statistics and chi-square test
P value. If the chi-square test P value was greater than 0.05 or
the I* statistic was less than 50%, the combination of RR or
OR for each study using the fixed-eftects model was applied
to the dichotomous data, and the combination of MD or
SMD for each study using the fixed-effects model was used
for continuous data. Otherwise, a random-effects model was
used to assess the effects of the intervention more conser-
vatively. Sensitivity analysis and subgroup analysis were
employed to further explore the source of heterogeneity.
Egger’s test was used to assess publication bias.

4. Results

4.1. Study Characteristics. A total of 7624 records were
obtained from the nine databases. After removing the du-
plicates, 2962 articles were left. A total of 2848 articles were
then excluded because they did not meet the inclusion
criteria. As a result, 27 randomized controlled trials [20-46]
were included in the qualitative analysis (see Figure 1). Study
characteristics of the included literatures are summarized
and listed in Table 1.

4.2. Description of Participants. The review and meta-anal-
ysis included 27 studies involved 1,293 patients, of which 648
were in the trial group (381 men and 267 women) and 635
were in the control group (372 men and 263 women). All
studies were conducted and published between 1999 and
2019. Regarding the sample size, the trials included a
maximum of 146 people and a minimum of 40 people.

4.3. Description of Interventions. For intervention, one study
adopted acupuncture, sixteen studies adopted acupuncture
combined with rehabilitation, four studies adopted elec-
troacupuncture combined with rehabilitation, one study

adopted scalp acupuncture combined with rehabilitation,
one study adopted electroacupuncture, one study adopted
electroacupuncture combined with Western medicine, and
three studies adopted acupuncture combined with Western
medicine. The detailed intervention characteristics of the
included literatures are summarized and listed in Table 1.

4.4. Description of Outcomes. In all the involved studies,
seventeen studies used FMA scale to assess limb function,
and eighteen studies used MBI scale to assess daily living
ability. Eight studies use ND scale to assess neurological
deficit. One study used MAS scale to assess spasticity. To
evaluate the quality of daily life, three studies adopted the
QOL scale, while two studies adopted BBS to value the
balance function.

4.5. The Efficiency of Acupuncture Therapy

4.5.1. Acupuncture Compared with No Treatment. One
study [43] including 40 patients adopted MBI scale as the
main outcome index in Figure 4. After combining and
analyzing the data, the results showed that acupuncture
improved the daily living ability (MD 10.00, 95% CI
4.64-15.36, P <0.01).

4.5.2. Acupuncture Compared with Rehabilitation. One
study [33] containing 68 cases compared efficacy of acu-
puncture with rehabilitation in Figure 5. The MD value of
FMA, MBI, MMSE, and QOL was 13.53 (95% CI
11.65-14.41, P <0.01); 32.21 (95% CI 30.67-33.75, P <0.01);
371 (95% CI 2.73-4.69, P<0.01); and 29.42 (95% CI
23.85-34.99, P <0.01), respectively.

4.5.3. Acupuncture plus Rehabilitation Compared with
Rehabilitation. Twenty-one studies [22,28,30,32,34,39,41,
42,44-46] reported acupuncture plus rehabilitation com-
pared with rehabilitation, including 1845 cases.

(1) FMA and Subgroup Analysis of Interventions for
FMA. Eleven studies [22,23,26,27,31,36,38,39,44-46] used
FMA scale as an outcome indicator in Figure 6, with MD
value of 9.84 (95% CI 6.45-13.24, P <0.01, I* = 98%).

Subgroup analysis showed that the rehabilitation com-
bined with acupuncture regardless of its subtypes amelio-
rated more than the rehabilitation treatment alone in the
scores on the motor function of the limbs assessed by FMA
scale. After combining effect size, the MD value was 9.17
(95% CI 5.84-12.5, P<0.01, I*=98%). Eight studies
[22,23,27,31,38,39,45,46] compared acupuncture plus re-
habilitation with rehabilitation, and the MD value was 10.64
(95% CI 5.51-15.76, P < 0.01, I> = 98%); two studies [26,44]
were electroacupuncture plus rehabilitation therapy com-
pared with rehabilitation, and the MD value was 7.4 (95% CI:
0.56-14.25, P = 0.03, I’ = 97%); and one study [23] was scalp
acupuncture combined with rehabilitation therapy com-
pared with rehabilitation therapy, and the MD value was
3.83 (95% CI 1.62-6.04, P <0.01).
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Records identified through databases

searching: PubMed (299) , Embase (104) , WOS (31) , The
Cochrane Library (217) CBM (2450) , CNKI (168) , Wan Fang

Data (2984) , VIP (1370) (n=7624)

(n=4662)

Duplicate record excluded

A 4

[ Records after duplicates removed ]

(n=2962)

Full-text articles
assessed for
eligibility (n=114)

v
Studies included
in qualitative
synthesis (n=27)

A 4

Studies included
in quantitative
synthesis
(meta-analysis)
(n=27)

Full-text articles excluded, with reasons (n=87)
1, Control group did not meet (n=50)

2, The grouping condition did not meet (n=13)
3, The outcome indicator did not match (n=9)

4, The inclusion indicators did not met (n=13)

5, Did not find the original text (n=1)

6, Article type did not match (n=1)

FiGure 1: Flow chart of trial selection process.
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FIGURE 2: Risk of bias in the involved studies, assessed by using the Cochrane Collaboration’s risk-of-bias tool: high risk of bias (+); unclear

risk of bias (?); and low risk of bias (-).

After subgroup analyzing and combining data, sub-
stantial heterogeneity was observed (I’ =67.6%, P = 0.05).
Through sensitivity analysis, no obvious source of hetero-
geneity was found. After meta-regression analysis, it was
found that the sample size was a source of heterogeneity.
Egger’s test indicated that there was no obvious publication
bias (P = 0.058) in Figure 7.

(2) MBI and Subgroup Analysis of Interventions for MBI.
Twelve studies [22,24,28,30,32,35,36,38,39,41,44,45] used

MBI as the outcome indicator, involving a total of 1085 cases
in Figure 8. The MD value was 11.35 (95% CI 8.12-14.57,
P<0.01, > =96%).

Subgroup analysis showed that the acupuncture com-
bined rehabilitation group and the electroacupuncture
combined rehabilitation treatment group were superior to
the simple rehabilitation treatment group in improving the
scores of the ability of daily living. Eleven studies
[22,24,28,30,32,35,36,38,39,41,45] were acupuncture
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FIGURE 3: Graph of the risk of bias: percentage of all studies included.

combined with rehabilitation treatment group compared
with rehabilitation treatment group, and the MD value was
10.82 (95% CI 7.76-13.88, P<0.01, I*=94%). One study
[44] adopted electroacupuncture combined with rehabili-
tation therapy compared with rehabilitation treatment
group, and the MD value was 16.26 (95% CI 15.07-17.45,
P<0.01, I’=90.5%). After sensitivity analysis, two studies
[24,44] were the main sources of heterogeneity. The het-
erogeneity was slightly reduced after the removal of those
studies (I*=84%, P<0.01). Meta-regression analysis of
publication year, sample size, and intervention methods
were not associated with heterogeneity. Egger’s test indi-
cated that there was no obvious publication bias (P = 0.964)
in Figure 9.

(3) The Effective Rate. Four studies [25,35,41,45] adopted
the effective rate as the outcome indicator in Figure 10,
including a total of 317 cases. The OR value was 11.07 (95%
CI 5.78-21.21, P<0.01, ’=0%). It indicated that the ef-
fective rate of acupuncture combined with rehabilitation
group was higher than that of the simple rehabilitation
group.

(4) ND. Four studies [28,35,39,41] adopted ND as the
outcome indicator in Figure 11, and a total of 356 cases were
included. After combining the effect size, the results showed
that the MD value was -0.18 (95% CI —4.45 to 4.09, P = 0.93,
P =95%).

After sensitivity analysis, one study [28] was the source
of heterogeneity. After elimination, the combined effect size
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8 Evidence-Based Complementary and Alternative Medicine
Experimental Control Weight Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD  Total (%) IV, Fixed, 95% CI 1V, Fixed, 95% CI
Xing debing 2015 45.8 12.557 50 358 14.697 50  100.0 10.00 [4.64, 15.36] ——
Total (95% CI) 50 50  100.0 10.00 [4.64, 15.36] P
Heterogeneity: Not applicable
Test for overall effect: Z = 3.66 (P = 0.0003) ' ' ' '
-20 -10 0 10 20

Favours [control] Favours [experimental]

FIGURE 4: Forest plot (acupuncture compared with no treatment).

Experimental Control Weight ~ Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Hu peng 2019 58.77 535 68 4524 582 68 100.0 13.53[11.65,15.41] l
Total (95% CI) 68 68  100.0 13.53[11.65, 15.41] <
Heterogeneity: Not applicable
Test for overall effect: Z = 14.11 (P < 0.00001) ' ' ' '
-20 -10 0 10 20
Favours [control] Favours [experimental]
Experimental Control Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Hu peng 2019 54.33 4.82 68 22.12 435 68 100.0 32.21[30.67,33.75] .
Total (95% CI) 68 68  100.0  32.21[30.67, 33.75] ¢
Heterogeneity: Not applicable
Test for overall effect: Z = 40.91 (P < 0.00001) ' ' ' '
-50 -25 0 10 50
Favours [control] Favours [experimental]
Experimental Control Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Hu peng 2019 22.34 3.08 68 18.63 2.72 68 100.0 3.71 [2.73, 4.69] .
Total (95% CI) 68 68  100.0 3.71[2.73, 4.69] L 2
Heterogeneity: Not applicable
Test for overall effect: Z = 7.45 (P < 0.00001) ' ' ' '
-10 -5 0 5 10
Favours [control] Favours [experimental]
Experimental Control Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV,Random,95% CI IV, Random, 95% CI
Hu peng 2019 21855 17.67 68 189.13 1542 68  100.0 29.42[23.85,34.99] -
Total (95% CI) 68 68  100.0 29.42[23.85, 34.99]
Heterogeneity: Not applicable <>
Test for overall effect: Z = 10.34 (P < 0.00001) ' ' ' '
-50 -25 0 25 50

Favours [control] Favours [experimental]

FIGURE 5: Forest plot (acupuncture compared with rehabilitation).

showed that acupuncture combined with rehabilitation
therapy was superior to the rehabilitation therapy group in
terms of improving the scores on neurological function, and
the MD value was -3.52 (95% CI -6.32 to —0.72, P = 0.01,
> =88%).

4.5.4. Acupuncture plus Western Medicine Therapy Com-
pared with Western Medicine Therapy. Four studies
[20,21,29,40] reported acupuncture plus Western medicine
therapy compared with Western medicine therapy, involving
a total of 438 cases. In terms of different intervention groups
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Experimental Control Weight ~ Mean Difference  Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Fuyan 2013 22.55 3.1 120 18.56 1.58 120 9.7 3.99 [3.37,4.61] -
He chengyu 2012 6442 827 126 3936 893 126 9.3 25.06[22.93,27.19] —
Li yinghua 2015 24.75  3.12 64 2054 292 64 9.6 4.21 [3.16, 5.26] -
Liu weiping 2005 3491 11 62 2996 104 62 8.7 4.95[1.18, 8.72] —
Mo yaqing 2019 59.41 875 87 5139 816 87 9.2 8.02 [5.51,10.53] —_
Shen fanglun 2015 22.53 6.3231 60 18.7  6.0524 60 9.3 3.83 [1.62, 6.04] —-—
Shen jian 2012 36.1 247 100  23.6 18.1 100 7.4 12.50 [6.50, 18.50] —_—
Wang chunwang 2019 85.62  4.72 80 78.51  4.13 80 9.6 7.11 [5.74, 8.48] -
Wang lefen 2006 72.1 1744 146  50.6  19.13 146 84  21.50[17.30,25.70] —_—
Zhou haiyun 2009 32,19  6.55 72 20.21 6.7 72 9.3 10.98 [8.82, 13.14] -
Zhu erjian 2018 89.1 452 50 81.3 548 50 9.4 7.80 [5.83,9.77] —-—
Total (95% CI) 967 967 100.0%  9.84 [6.45, 13.24] L 2
Heterogeneity: Tau? = 30.91; Chi? = 449.54, df = 10 (P < 0.00001); I = 98% ' ' ' '
Test for overall effect: Z = 5.68 (P < 0.00001) 20 -10 0 10 20

Favours [control] Favours [experimental]

Experimental Control Weight ~ Mean Difference ~ Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total (%) IV,Random, 95% CI IV, Random, 95% CI

2.1.1 Acupuncture+Rehabilitation VS Rehabilitation

He chengyu 2012 64.42 827 126 3936 893 126 9.9  25.06[22.93,27.19] -

Li yinghua 2015 2475 312 64 2054 292 o4 10.2 4.21[3.16, 5.26] -

Liu weiping 2005 34.91 11 62 2996 104 62 9.1 4.95[1.18, 8.72] —_

Mo yaqing 2019 59.41 875 87 5139 816 87 9.7 8.02 [5.51,10.53] ——

Shen fanglun 2015 36.1 247 100  23.6 18.1 100 7.7 12.50 [6.50, 18.50] —_—

Wang chunwang 2019 85.62 472 80 7851 4.13 80 10.1 7.11 [5.74, 8.48] -

Wang lefen 2006 72.1 1744 11 50.6  19.13 11 3.2 21.50 [6.20, 36.80] —_—
Zhu erjian 2018 89.1 452 50 81.3 548 50 9.9 7.80 [5.83,9.77] -+

Subtotal (95% CI) 580 580  70.0 10.64[5.51, 15.76] L 4

Heterogeneity: Tau? = 48.68; Chi® = 307.12, df = 7 (P < 0.00001); I? = 98%
Test for overall effect: Z = 4.07 (P < 0.00001)

2.1.2 Electricacupuncture+Rehabilitation VS Rehabilitation

Fuyan 2013 22.55 3.1 120 1856 1.58 120 10.3 3.99 [3.37,4.61] .
Zhou haiyun 2009 31.19 655 72 2021 6.7 72 9.9 10.98 [8.82, 13.14] -
Subtotal (95% CI) 192 192 20.1 7.40 [0.56,14.25] P

Heterogeneity: tau® = 23.77; chi? = 37.01, df = 1 (P < 0.00001); I* = 97%
Test for overall effect: Z =2.12 (P = 0.03)

2.1.3 Headacupunture+Rehabilitation VS Rehabilitation

t

Shen fanglun 2015 22.53 6.3231 60 18.7  6.0524 60 9.9 3.83 [1.62, 6.04]

Subtotal (95% CI) 60 60 9.9 3.83[1.62, 6.04] 2 2

Heterogeneity: Not applicable
Test for overall effect: Z = 3.39 (P = 0.0007)

Total (95% CI) 832 832 100.0  9.17 [5.84, 12.50] S

Heterogeneity: tau” = 28.02; chi® = 401.10, df = 10 (P < 0.00001); I? = 98%
Test for overall effect: Z = 5.40 (P < 0.0001) T T T T
Test for subgroup differenes: chi’=6.18, df=2 (P = 0.05); I? = 67.6% -20 -10 0 10 20

Favours [control] Favours [experimental]

FIGURE 6: Forest plot (acupuncture plus rehabilitation compared with rehabilitation and its subgroup analysis on FMA).

and control groups, one study [20] compared electro- compared acupuncture plus Western medicine treatment
acupuncture plus Western medicine treatment with Western with Western medicine treatment alone. In response to
medicine treatment alone, and three studies [21, 29, 40] different outcomes, we made the following analysis.
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FIGURE 7: Funnel plot (acupuncture plus rehabilitation compared with rehabilitation on FMA).

(1) FMA. Four studies [20,21,29,40] used FMA as the out-
come indicator in Figure 12, and a total of 438 cases were
included. The results showed that acupuncture combined
with Western medicine was better than Western medicine
alone in improving the motor function of the patient’s limbs
with MD value of 16.86 (95% CI 15.89-17.84, P<0.01
P =38%).

(2) MBI and Subgroup Analysis of Interventions for MBI.
Three studies [20,21,40] used MBI as the outcome indicator
and included a total of 322 cases in Figure 13. The results
showed that the SMD value was 1.51 (95% CI 1.61-1.87,
P<0.01, P =75%).

Two of them [21,40] were acupuncture combined with
Western medicine treatment compared with Western
medicine treatment, and the SMD value was 1.37 (95% CI
1.02-1.73, P<0.01, I*=69%). One of them [20] was the
combination of electroacupuncture and Western medicine
treatment compared with Western medicine treatment
alone. The SMD value was 1.85 (95% CI 1.46-2.24, P < 0.01).

After merging the subgroup analysis data, it suggested
that there was still a high degree of heterogeneity (P = 0.02,
I*=75%). After sensitivity analysis, it was found that one
study [40] was the main source of heterogeneity. The het-
erogeneity was significantly reduced after removal (I* = 27%,
P<0.01).

(3) ND and Subgroup Analysis of Interventions for ND.
Three studies [21,29,40] used ND as the outcome indicator,
which included a total of 366 cases in Figure 14. Those
studies compared acupuncture combined with Western
medicine treatment compared with Western medicine
treatment alone. The results showed that the MD value was
-1.88 (95% CI —2.31 to —1.45, P < 0.01, I* = 90%), indicating
that acupuncture combined with Western medicine was
superior to Western medicine alone in reducing the neu-
rological deficit of patients.

After sensitivity analysis, it was found that Wang yu [40]
may be the main source of heterogeneity, and the hetero-
geneity was slightly reduced after removal (I*=63%,
P =0.1). Meta-regression analysis of publication year and
sample size did not find obvious sources of heterogeneity.

(4) The Effective Rate. Two studies [20,29] took clinical
effectiveness as the outcome indicator in Figure 15 and included

a total of 188 cases. After the data were merged, it was shown
that one piece of research data [20] could not be evaluated. After
the combined effect size, the OR value was 2.12 (95% CI
1.19-3.76, P = 0.01), and the combination of acupuncture and
Western medicine treatment was superior to Western medicine
treatment alone in terms of effective numbers.

5. Discussion

5.1. Summary of the Results. In this study, we evaluated the
efficacy and safety of acupuncture in the treatment of flaccid
paralysis. Compared with the group without acupuncture
intervention, the group with acupuncture intervention
significantly improved the clinical scores, in terms of motor
function, ability of daily living, cognitive function, quality of
daily life, neurological deficit, and clinical effective rate,
indicating that patients with flaccid hemiplegia could benefit
from acupuncture.

This study adopted American Heart Association/
American College of Cardiology Guidelines [47] to evaluate
the effectiveness and safety of acupuncture in the treatment
of flaccid hemiplegia after stroke. We searched eight Chinese
and English databases from their inception to December
2020, and 27 RCTs were reviewed and involved in a meta-
analysis. The patients with flaccid hemiplegia after stroke
could benefit from acupuncture therapy in terms of motor
function (FMA), ability of daily living (MBI), cognitive
function (MMSE), quality of daily life (QOL), neurological
deficit (ND), and the effective rate. The meta-analysis
showed that patients in the acupuncture group had a better
quality of life and functional recovery. After the method-
ological quality assessment, all studies were classified as low
quality, and no adverse events were reported in the 27
studies, indicating that acupuncture was safe in the short
term, but the long-term safety could not be assessed.

5.2. Comparison with and Description of Similar Studies.
Cochrane’s comments indicate that although acupuncture
appears to be safe, there is no clear evidence that it was
beneficial [48]. There was still no significant evidence to
support the effectiveness of acupuncture treatment of flaccid
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Experimental Control Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD  Total (%) IV, Random,95% CI IV, Random, 95% CI
Fu ge 2005 69.2667 6.5032 124 68.6444 7.8136 124 8.8 0.62 [-1.17,2.41] +
Fuyan 2013 73.82 52 120 5756  4.15 120 8.9 16.26 [15.07,17.45] -
Jiang yuming 2019 82.57  9.65 40 63.76 1092 40 7.7 18.81 [14.29,23.33] ——
Liu kejun 2019 69.24 891 70 5732 878 70 8.4 11.92 [8.99, 14.85] -
Ma mingaxiang 2018 69.4 195 98 51.6 119 98 7.7 17.80 [13.28,22.32] ——
Mo yaqing 2019 58.76  5.89 87 4925  4.88 87 8.9 9.51[7.90, 11.12] -
Shen jian 2012 30.2 18 100 21.2 156 100 7.6 9.00 [4.33,13.67] —
Wang chunwang 2019  84.17  6.18 80 73.05  6.32 80 8.8 11.12 [9.18, 13.06] -
Wang lefen 2006 70.31 1857 146 5047 17.6 146 7.9  19.84[15.69, 23.99] —_
Yao wei 2012 4456 1256 90 37.89 1031 90 8.2 6.67 [3.31,10.03] -
Zhang ningxia 2010 3475 974 80 2825 12.01 80 8.2 6.50 [3.11, 9.89] ——
Zhu erjian 2018 88.2 358 50 78.4 428 50 8.9 9.80 [8.25, 11.35] -
Total (95% CI) 1085 1085 100.0% 11.35[8.12, 14.57] L
Heterogeneity: Tau? = 29.87; Chi? = 261.69, df = 11 (P = 0.00001); I = 96% T T T T
Test for overall effect: Z = 6.90 (P < 0.00001) -50 -25 0 25 50

Favours [control] Favours [experimental]

Experimental Control

Study or Subgroup Mean  SD  Total Mean

SD  Total

Mean Difference Mean Difference
1V, Random, 95% CI 1V, Random, 95% CI

Weight
(%)

2.2.1 Acupuncture+RE VS RE

Fu ge 2005 69.2667 6.5032 124 68.6444 7.8136 124
Jiang yuming 2019 8257 9.65 40 63.76 1092 40
Liu kejun 2019 6924 891 70 5732 878 70
Ma mingaxiang 2018  69.4 19.5 98 51.6 1.9 98
Mo yaqing 2019 5876 589 87 4925 488 87
Shen jian 2012 30.2 18 100 212 15.6 100
Wang chunwang 2019  84.17 6.18 80 73.05 632 80
Wang lefen 2006 70.31 1857 146 5047 17.6 146
Yao wei 2012 4456 1256 90  37.89 1031 90
Zhang ningxia 2010 3475 974 80 2825 12.01 80
Zhu erjian 2018 88.2 358 50 784 428 50
Subtotal (95% CI) 965 965

Heterogeneity: Tau? = 23.97; Chi? = 156.85, df = 10 (P = 0.00001); I* = 94%

Test for overall effect: Z = 6.94 (P < 0.00001)
2.2.2 Electric acupuncture + RE VS RE

Fuyan 2013
Subtotal (95% CI)

73.82 52 120

120

5756  4.15 120

120

Heterogeneity: Not applicable
Test for overall effect: Z = 26.77 (P < 0.00001)

Total (95% CI) 1085

1085 100.0%

8.8  0.62[-1.17,2.41] -

7.7 18.81[14.29, 23.33] -
84  11.92[8.99, 14.85] -
7.7 17.80[13.28, 22.32] -
8.9  9.51[7.90, 11.12] -
76 9.00[4.33,13.67) -
8.8  11.12[9.18, 13.06] -
79  19.84[15.69, 23.99] -
82  6.67[3.31,10.03] -
8.2 6.50 [3.11, 9.89] -
89  9.80[8.25,11.35] -
91.1  10.82[7.76, 13.88] ¢

8.9%
8.9%

16.26 [15.07, 17.45] -
16.26 [15.07, 17.45] '

11.35 [8.12, 14.57] .

Heterogeneity: tau® = 29.87; chi® = 261.69, df = 11 (P < 0.00001); I* = 96% T T T T

Test for overall effect: Z = 6.90 (P < 0.00001)

Test for subgroup differences: Chi? = 10.56, df = 1 (P = 0.001); I? = 90.5%

-100 -50 0 50 100

Favours [control] Favours [experimental]

FIGURE 8: Forest plot (acupuncture plus rehabilitation compared with rehabilitation and its subgroup analysis on MBI).

hemiplegia after stroke in the previous studies. The results of
this study provided a summary of the existing evidence
regarding the efficacy and safety of acupuncture in patients
with flaccid hemiplegia after stroke till December 2020. To
the best of our knowledge, we expanded the scope of our
search to find that this study is the first systematic review and
meta-analysis to evaluate the efficacy and safety of acu-
puncture on the treatment of flaccid hemiplegia after stroke
in the eight literature databases. We found that compared

with participants who received only rehabilitation treat-
ment, Western medicine therapy, or blank control, partic-
ipants who received acupuncture treatment showed a
significant improvement in the scores of scales, and the Fugl-
Meyer Assessment scale as the main indicator showed that
the emerged mean difference was divided into 13.53 (95% CI
11.65-14.41, P<0.01), 9.84 (95% CI 6.45-13.24, P<0.01,
” =98%), and 16.86 (95% CI 15.89-17.84, P < 0.01 I = 38%).
The results suggested that patients with flaccid hemiplegia
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FIGURE 9: Funnel plot (acupuncture plus rehabilitation compared with rehabilitation on MBI).

Experimental ~ Control
Study or Subgroup Events Total Events Total (%)

Weight

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio
M-H, Fixed, 95% CI

Ge yun 2006 56 60 30 60 262
Mo yanqing 2019 84 87 64 87 289
Yao wei 2012 86 90 68 90 395
Zhang ningxia 2010 80 80 67 80 5.4
Total (95% CI) 317 317 100.0
Total events 306 229

Heterogeneity: Chi? = 1.40, df = 3 (P = 0.71); I> = 0%
Test for overall effect: Z = 7.25 (P < 0.00001)

14.00 [4.51, 43.50]
10.06 [2.89, 34.99]
6.96 [2.29, 21.15]

32.20 [1.88, 551.76]

11.07 [5.78, 21.21]

<>

0.001

Favours [control]

0.1 1 10 1000

Favours [experimental]

Figure 10: Forest plot (acupuncture plus rehabilitation compared with rehabilitation on the effective rate).

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total

Weight ~ Mean Difference
(%) IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Jiang yuming 2019 70.37 11.67 40 57.2810.29 40

Wang lefen 2006 103 9.5 146 164 9.3 146
Yao wei 2012 11.96 2.95 90 13.39 3.7 90
Zhang ningxia 2010 12.98 5.65 80 16.48 6.73 80
Total (95% CI) 356 356

Heterogeneity: Tau? = 17.09; Chi? = 55.64, df = 3 (P < 0.00001); I = 95% T

Test for overall effect: Z = 0.08 (P =0.93)

205 13.09 [8.27,19.91]
259  -6.10 [-8.26, -3.94]
273 -1.33[-2.31,-0.35]
263  -3.50 [-5.43,-1.57]

100.0 -0.18 [-4.45, 4.09]

-100

Favours [experimental]

-50 0 50 100

Favours [control]

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total

Weight ~ Mean Difference
(%) IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Wang lefen 2006 103 9.5 146 164 9.3 146
Yao wei 2012 11.96 2.95 90 1329 3.7 90
Zhang ningxia 2010 12.98 5.65 80 16.48 6.73 80
Total (95% CI) 316 316

311 -6.10 [-8.26, -3.94]
365  -1.33 [-2.31,-0.35]
324 -3.50[-5.43,-1.57]

100.0  -3.52[-6.32,-0.72]

—.—
HH
-

<>

Heterogeneity: Tau? = 5.35; Chi? = 17.16, df = 2 (P = 0.0002); I> = 88% .

Test for overall effect: Z = 2.46 (P = 0.01)

-20

Favours [experimental]

-10 0 10 20

Favours [control]

FiGgure 11: Forest plot (acupuncture plus rehabilitation compared with rehabilitation on ND).
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Experimental Control
Study or Subgroup Mean SD Total Mean SD Total (%)

Weight Mean Difference
IV, Fixed, 95% CI

Mean Difference
1V, Fixed, 95% CI

Chen buwei 2010 745 9.4 72 60.8 102 72 9.3 13.70[10.50, 16.90] R
Chuhaibo 2017 81.95 526 120 64.95 3.48 120  74.6 17.00 [15.87, 18.13] [
Hejiyong 2018  81.7715.44 116 64.3314.67 116 6.3 17.44[13.56,21.32] _—
Wang yu 2017 84.1514.11 130 65.7411.36 130 9.8 18.41 [15.30, 21.52] —_
Total (95% CI) 438 438 100.0 16.86[15.89, 17.84] ¢
Heterogeneity: Chi® = 4.83, df = 3 (P = 0.18); I> = 38% . . . .
Test for overall effect: Z = 33.90 (P < 0.00001) 20 -10 10 20

Favours [control]

Favours [experimental]

FIGURE 12: Forest plot (acupuncture plus Western medicine therapy compared with Western medicine therapy on FMA).

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total (%)

Weight Std.Mean Difference
IV, Random, 95% CI

Std.Mean Difference
IV, Random, 95% CI

Chen buwei 2010 789 16.7 72 523 114 72 29.2  1.85[1.46,2.24]
Chu haibo 2017 74.14 1.24 120 63.16 9.85 120  34.7  1.56[1.27,1.85]
Wang yu 2017 76.8114.59 130 60.5512.36 130  36.1  1.20[0.93, 1.46]
subTotal (95% CI) 322 322 100.0 1.51[1.16,1.87]

——
B
-

>
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after stroke could benefit from acupuncture. The secondary
indicators also showed the same tendency.

Compared with three retrospective studies [49-51] of
acupuncture therapy on spasticity after stroke that were
similarly to flaccid paralysis, published in 2014, 2015, and
2017, respectively. The effect of acupuncture on patients with
stroke observed in this study is consistent with the studies
published in 2015 and 2017. The study [51] published in 2014
found that acupuncture had no effect on clinical outcome
(the modified Ashworth scale, MAS) and physiological in-
dicators (H reflex/M response). The differences in disease
stage selection and study design might account for the
differences in the effect of acupuncture. The study [50]
published in 2015 used MAS as the main evaluation result,
and the results showed that acupuncture could significantly
reduce spasticity after stroke. The study [49] published in
2017 used MAS as the evaluation index to show that elec-
troacupuncture reduced upper extremity spasm, and the
FMA as the evaluation index showed that acupuncture
improved overall motor function. At the same time, for
lower extremity spasm, acupuncture also showed significant
additional effects on lower extremity motor function and
activities of daily living. There was no obvious additional
effect on upper limb function.

In the past studies on spastic paralysis, most studies used
the Fugl-Meyer Assessment scale and the Fugl-Meyer As-
sessment scale as subjective evaluation indicators, and some
studies used H reflex/M response as objective physiological
indicators. The studies involved in this study mostly use
subjective scales to evaluate the effect of acupuncture,
lacking objective physiological indicators. No matter in the

stage of flaccid hemiplegia or spastic paralysis after stroke,
most studies used scales related to limb motor function,
ability of daily living, and neurological deficits. Due to the
selection of partial scales as the outcome indicators, most
studies did not use Manual Muscle Test scale combined with
modified Ashworth scale to assess the condition of muscle
strength and muscle tension, and lacked objective physio-
logical indexes, resulting in imperfect eflicacy assessments.
The three studies all searched the Chinese and English lit-
erature databases, and the Korean-related literature data-
bases were also searched in the study of 2014 and 2015.
Although we have searched a large number of different
databases, due to language limitations, the databases of
countries that conduct more acupuncture trials such as
South Korea and Japan had not been searched, which might
cause some omissions in clinical trials.

5.3. Limitations of the Results. There were 3 limitations in
this study. First, the included 27 studies had methodological
flaws and were assessed as being of low quality. However, the
reasons for its low quality should be further analyzed in
detail. In most studies, the authors did not clearly state the
random schemes, blind methods, allocation concealment,
and other biases in the research process. Therefore, we could
not judge whether the author of the article had not per-
formed these steps, or whether they have been performed
but had not been noted in the article. Researchers were
unable to make specific judgments on the information due to
irregular writing. Second, there was obvious heterogeneity in
the scores of the Fugl-Meyer Assessment scale, the modified
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Barthel Index scale, and the Neurological Deficit Assessment
scale. They were one of the main measurement indicators. In
the subgroup analysis, the heterogeneity decreases with the
intervention. At the same time, after excluding some studies
through the sensitivity analysis, the heterogeneity was re-
duced. Meta-regression analysis found that sample size was
one of the sources of heterogeneity. The diagnostic criteria of
flaccid hemiplegia after stroke and the sample size were
different, and acupuncture in a variety of forms, the selection
of acupoints, acupuncture depth and frequency, amount of
acupuncture stimulating, acupuncture operator and out-
come indicators evaluation personnel qualification, and
practice of the fixed number of years were different.
Therefore, it might have a certain influence on the clinical
efficacy and evaluation. Because the number of experimental
data was not described in the study, the relevant experi-
mental data could not be obtained after contacting the
author, and the heterogeneity test of these items could not be
completed. Therefore, these might be the source of het-
erogeneity. Third, the publication bias test was performed on
groups of more than 10 studies, considering the existence of
publication bias. The results of Egger’s test of the Fugl-Meyer
Assessment scale and the modified Barthel Index scale were
P =0.058 and P = 0.964, indicating that there was no ob-
vious publication bias. Due to the limited number of trials,
our findings should be treated with caution. In addition, all
the evaluation indexes included in the studies were sub-
jective judgment indexes such as the Fugl-Meyer Assessment
scale and the modified Barthel Index scale, which were easily
affected by the experience of clinicians and reviewers.
Therefore, the existence of bias was easy to be detected.

Due to these limitations, the results of our study should
be interpreted more cautiously. No adverse events were
reported in the included 27 studies. Acupuncture treatment
did not seem to cause serious adverse events and seemed to
be safe in the short term, but its long-term safety was un-
known, and we could not find enough evidence to support
this view.

5.4. Suggestions for Future Studies. Nowadays, acupuncture
has been widely used to treat hemiplegia caused by stroke.
When patients with stroke are in a state of hemiplegia,
acupuncture can promote the rehabilitation of the patient’s
muscle strength and muscle tension, and improve the motor
function of the limbs, which can effectively prevent the
occurrence of various complications [52-57]. However, the
current research on acupuncture treatment of stroke is very
abundant, and the research on acupuncture’s mechanism to
improve the motor function of the limbs mainly focuses on
the spasticity and recovery period. There are insufficient
studies on acupuncture treatment of the flaccid stage after
stroke.

According to the available evidence, acupuncture
treatment was beneficial to the recovery of patients with
flaccid hemiplegia after stroke, although most of the in-
cluded studies had methodological flaws. It was not yet
possible to determine overall that acupuncture was better
than other therapies in the treatment of flaccid hemiplegia
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after stroke. It is recommended that future study should be
based on the CONSORT statement and the STRICTA
consensus reporting plan and report the details of acu-
puncture treatment, such as the number of needles used in
each treatment unit, specific acupuncture stimulation
methods, needle insertion depth, needle response, treatment
course, the qualifications of acupuncturist, evaluator, and
the number of years of clinical practice, providing a standard
and clear treatment plan, which will help to develop a more
effective treatment prescription and evaluation system. In
addition, it is necessary to expand the sample size, carry out
multicenter, high-quality randomized controlled trials to
confirm the conclusions, increase observation and follow-up
to further clarify the long-term efficacy and safety of acu-
puncture treatment, and apply acupuncture to patients with
flaccid hemiplegia after stroke treatment provides a more
reliable clinical basis.

6. Conclusion

The findings in this study suggested that acupuncture as a
complementary therapy was effective and short-term safe for
patients with poststroke flaccid hemiplegia. However, the
methodological deficiencies in previous studies have led to
the call for carefully designed larger studies to confirm the
potential benefit of acupuncture for patients with poststroke
flaccid hemiplegia rehabilitation in future.
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