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Background: Acute ischemic stroke (AIS) is the major type of stroke, which highly risks human health and
life quality. Governor vessel acupuncture (GV Ac) is one specific acupoint selection treatment. This study
aimed to systematically evaluate the clinical value of GV Ac in AIS patients.

Methods: Scven electronic databases were searched for all related randomized controlled trials before
December 2020. The included studies should meet the following criteria: all target patients were diagnosed
as AIS; the experimental group used GV Ac as the only intervention or combined with routine neurology
therapy as conventional treatment; the control group received ordinary acupuncture, or the same
conventional treatment as the experimental group, or both. Evaluated the quality of all included trials and
performed a meta-analysis of the extracted data.

Results: A total of 18 trials were included, involving 1,543 AIS patients. The results showed compared to
the conventional treatment, GV Ac combining with conventional therapy resulted in Barthel Index (BI) (MD
=14.16, 95% CI: 7.34, 20.79) improvement, mRS (MD =-0.63, 95% CI: -0.95, -0.32, P<0.0001) decrease,
better National Institute of Health Stroke Scale (NIHSS) scores (MD =-1.18, 95% CI: -1.52, -0.83), and
lower China Stroke Score (CSS)/Modified Edinburgh-Scandinavia Stroke Scale (MESSS) scores (MD
=-3.77,95% CI: -4.98, -2.57). Furthermore, GV Ac could better improve activities of daily living (ADL) (MD
=8.27, 95% CIL: 4.29, 12.26) and neurological deficit scores (NIHSS: MD =-1.32, 95% CI: -2.18, -0.47;
CSS/MESSS: MD =-4.63, 95% CI: -5.91, -3.35), when compared to the ordinary acupuncture.
Discussion: According to the current evidence, GV Ac for AIS% efficacy appears to be better than that of
ordinary acupuncture. When combined with conventional treatment, GV Ac may increase the benefit. But
limited by the methodological quality of the included studies, more strictly designed large-scale randomized
controlled trials are needed.
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Introduction

Stroke is a major disease that threatens human health (1,2).
Acute ischemic stroke (AIS) is the most common type
of stroke, accounting for approximately 71% of all types
of stroke (3). A prospective study of 1977 AIS patients
conducted by Jorgensen et al. (4) found that 80% of patients
achieved the best neurological recovery within 4.5 weeks,
and the acute phase was the key to treatment (5). Presently,
there are many explorations on the treatment of AIS, but all
have limitations. Recombinant tissue plasminogen activator
(rt-PA) is widely used. Nevertheless, because of the narrow
treatment window (4.5 h), many contraindications, and the
risk of intracranial hemorrhage, only 2-5% of patients have
benefited from it (6).

Acupuncture, as one of complementary alternative
medicine (CAM), is widely used in China and other east
Asian countries for treating stroke over the past 1,000 years.
Due to the limitation of conventional neurology treatment,
positive views, and the growing availability of acupuncture,
more stroke patients turning to acupuncture. One study
showed 54% of 304 stroke-patient respondents had used
CAM, among which acupuncture was the most widely
used, and 57% of users felt effective and 84% considered it
relieved the symptoms. (7) World Health Organization has
recommended acupuncture for stroke treatment and care (8).

Jin et al. (9,10) in a previous rats experiment found that
governor vessel acupuncture (GV Ac) can promote the
recovery of cortical somatosensory evoked potential (CSEP)
and prevent the cytotoxicity of NO by inhibiting the
excessive expression of nNOS mRNA and iNOS mRNA.
A clinical trial on patients with AIS further confirmed a
more obvious reduction in the scope of ischemic injury and
better clinical effects in individuals treated by GV Ac when
compared to conventional treatment (11). The main trunk
of the GV runs along the posterior midline of the body,
ascending along the spine, to the dorsal cranial Fengfu
(GV 16) into the skull, making it closely related to the
brain and spinal cord. Huang Di Nei Fing, one of the four
classic volumes of traditional Chinese medicine states: “If
the disease is in the brain, first treat the governor vessel.”
This supports the GV plays a pivotal role in the auxiliary
treatment of acute cerebrovascular accidents, hemiplegia,
spinal cord injury, and other brain diseases (12).

In recent years, an increasing number of clinical trials
and basic studies have provided evidence to support the
effectiveness of GV Ac in treating AIS (13). One systematic
analysis (14) of 54 basic studies showed that acupuncture
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based on Baihui (GV 20) can improve cerebral infarction
and neurological function scores in an AIS animal model,
and exhibits a potential neuroprotective effect. As for
clinical trials of GV Ac in human AIS patients, there is still
a lack of systematic evaluation and no reliable, evidence-
based research to provide evidence of its efficacy, which
limits the clinical application of GV Ac in the treatment of
AIS to a certain extent.

Currently, many systematic reviews have evaluated the
efficacy of acupuncture in the treatment of stroke. However,
the existing systematic reviews did not distinguish the
included subjects between ischemic and hemorrhagic stroke,
and acute, chronic, and convalescent stages. Compared
to the previous systematic review, this study limits the
selection of acupoints. Besides, the main acupoints in this
study focus on the GV, and the included subjects are defined
as AIS patients. Overall, this study aims to comprehensively
evaluate the efficacy of GV Ac for AIS. An evidence-based
foundation can be laid for the further clinical application of
governor vessel acupuncture in the treatment of AIS.

We present the following article in accordance with the
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-691).

Methods

It was registered on PROSPERO (https://www.crd.york.
ac.uk/PROSPEROY/; trial registration CRD42020203480).

Search strategy

We searched China National Knowledge Infrastructure
(CNKI, https://www.cnki.net/), VIP Journal Database
(http://www.cqvip.com/), Wanfang Database (http://
www.wanfangdata.com.cn), Chinese Biomedical Database
(CBM, http://www.sinomed.ac.cn/), Cochrane Library,
Web of Science and PubMed. A comprehensive search
was conducted on clinical studies of GV Ac for AIS before
December 2020. The keywords used were as follows:
(Brain Infarction OR Cerebral Infarction OR Ischemic
Stroke OR Cerebral Infarction OR Ischemia Apoplexy OR
Ischemic Apoplexy OR Brain Ischemia OR Brain Ischemias
OR Ischemia, Brain OR Ischemic Encephalopathy OR
Encephalopathy, Ischemic OR Ischemic Encephalopathies
OR Cerebral Ischemia OR Cerebral Ischemias OR
Ischemias, Cerebral OR Ischemia, Cerebral) AND
(governor vessel OR du mai OR governor meridian
OR du meridian) AND acupuncture. At the same time,
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the included literature’s references were reviewed. The
completed but unpublished clinical studies were searched
through the National Institute of Health Clinical Trials
Database (http://clinicaltrials.gov) and Chinese Clinical
Trial Registry (www.chictr.org.cn/searchproj.asp) to find
any relevant studies that may have been missed.

Eligibility criteria

Randomized controlled trials were included. All patients
had an AIS diagnosis according to the following criteria:
(I) diagnosed by head CT, MRI, or according to the AIS
diagnosis found in “Chinese guidelines for diagnosis and
treatment of acute ischemic stroke”; (I1I) patients were within
30 days of onset (15). The types of interventions are as follow:
(D In the experimental group, the main acupoints were on
the GV, which could be the only intervention or combined
with the conventional treatments. The conventional
treatments include thrombolysis or defibrination,
anticoagulant, antiplatelet aggregation, cerebral metabolism
protection, cerebral edema reduction, cerebral circulation
improvement, intracranial pressure reduction, and other
symptomatic, supportive and prevention therapy of
complications, can also combine with traditional Chinese
medicine, moxibustion, or rehabilitation training. (II)
The control group received ordinary acupuncture, which
was adjusted according to “Acupuncture and moxibustion
therapy” (16) or only received the same conventional
treatment as the experimental group; or both. Other
exclusion criteria: repeated publication of the same or
incomplete data; or the curative effect evaluation criteria
were not clear.

Types of outcome measures

Activities of daily living (ADL): (I) Barthel Index (BI) (II)
the Modified Rankin Scale (mRS) is a 7-level ordinal score
(graded from 0 to 6, 6 for death). All three studies that
included this measure were analyzed as continuous.

Neurological function score: (I) National Institute of
Health Stroke Scale (NTHSS) (II) China Stroke Score (CSS)
was revised based on Modified Edinburgh-Scandinavia
Stroke Scale (MESSS) (17). In this study, CSS and MESSS
scores were combined for analysis (14,17).

Data extraction and quality evaluation

Eligible studies were assessed independently by 2 authors
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(Shao and Qian), and data were extracted using prespecified
forms. The quality of the studies using the Cochrane risk
of bias tool (18), Any difference was resolved through
discussion with the third senior researcher (Jin).

Data analysis and statistical methods

The statistical software Revman 5.3 and Stata 13 provided
by the International Evidence-based Medicine Collaboration
Network were used to analyze the collected data. Dichotomous
outcomes were expressed as a rado (OR), and the continuous
outcomes were expressed by the mean difference (MD) or
standardized mean difference (SMD), both of which are
expressed by 95% confidence intervals (CI). Heterogeneity was
assumed when P<0.05 or I’ 550%. And subgroup analysis was
performed when heterogeneity was high. The final results were
described by the forest map. Publication bias was analyzed by
the Egger test. If P>0.05, no publication bias was detected.

Results

A total of 186 related articles were retrieved. According to
the eligible criteria, 18 articles were included. A flow chart
of data acquisition is shown in Figure 1.

Study characteristics

All 18 included studies were from China, with 1,543 participants.
The sample size varied from 37 to 256 patients. Except for Jia
et al. (19) was a three-arm study, the other seventeen studies were
all double-arm studies. All studies reported baseline similarity
of patients before treatment. Seven studies set up ordinary
acupuncture as a control, and 12 studies used conventional
treatment as control. Conventional treatment included
therapies recommended by the “Guidelines for early endovascular
treatment of acute ischemic stroke” (20) from the American
Stroke Association and the “Chinese guidelines for diagnosis and
treatment of acute ischemic stroke” (15). The characteristics of the
included studies are shown in Zable 1.

Bias and methodological quality

The Cochrane risk of bias tool was used to evaluate bias
risk and the quality of the included studies. Figure 2 lists
the specific evaluation details of each study. All the studies
reported randomization, but seven of which did not
describe the random sequence generation methods clearly.
Two studies mentioned allocation concealment (23,26)
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Y

Records screening (n=165)

Y

Remove duplicates (n=21)

Records excluded (n=130)
--Not RCTs or g-RCTs (n=66)
--Not AIS (n=36)

Y

Y

Full-text articles assessed for
eligibility (n=35)

--Main intervention not acupuncture
(n=28)

Full-text articles excluded for the
following reasons (n=17):
--Not at acute phase (n=9)

Y

Final inclusion in the article (n=18)

Y

--Not used GV Ac (n=6)
--Outcome evaluation criteria not
clear (n=2)

Figure 1 Flowchart of literature acquisition. RCT, randomized controlled trial; AIS, Acute ischemic stroke; GV Ac, governor vessel

acupunctur €.

Table 1 Characteristics of included studies

Disease No. of participants (male/female); )
duration age (years; mean + SD) Intervention
Included trials ’ ~
before
treatment GV Ac Control GV Ac Control
Liu 2020, (21) 6-33 h 63 63 Conventional treatment + GV Ac GV20, GV26, Conventional
RN23, RN4, RN6, RN12 treatment + Ac

Guan <3d 30 (16/14); 30 (16/14); Conventional treatment + GV Ac GV20, GV16, Conventional
2019, (22) (70.57+£14.73) (68.33+11.09) GV24, GB20, PC6, Ll4, ST36, SP6 treatment
Lai 2019, (23) <3d 37 (21/16); 36 (19/17); Conventional treatment + GV Ac GV20, GV26, Conventional

(65.58+8.57) (67.37+£10.46) GV14, GV16, RN6, RN4, GV24, EX-HN3 treatment
Xu 2019, (24) <1im 46 (27/19); 43-76 46 (25/21); 42-78 Conventional treatment + GV Ac GV20, GV14, Conventional

(59.92+7.26) (60.17+7.39) GB20, LI11, LI4, ST36, SP6 treatment
Hua 24 h-2w 50 (29/21); (64+9) 50 (31/19); Conventional treatment + GV Ac GV20, GV14, Conventional
2019, (25) (62+12) GB20, LI11, LI4, ST36, SP6 treatment
Song 2w 30 (20/10); 30 (19/11); Conventional treatment + GV Ac GV20, GV21, Conventional
2018, (26) (63.13+10.006) 63.3+12.753 GV19, EX-HN3, BL15, BL18, BL23, KI3, BL60, SI3  treatment + Ac
Li 2018, (27) <24 h 18 (11/7); 19 (10/9); Conventional treatment + GV Ac GV20, GV4, GV26, Conventional

(58.1+8.69) (57.8+8.55) GVv23, GV15, GV16, GV8, GV3, EX-B2 treatment
Xu 2018, (28) 3-7d 28 (16/12); 27 (12/15); 52-78 Conventional treatment + GV Ac GV20, GV4, GB20, Conventional

47-80 (63+8) (64+8) GV18, GV24, GV26, EX-HNS3, LI11, LI4, ST36 treatment + Ac
Liu 2017, (29) <48 h 40 (20/20); 53-72 38 (20/18); 55-70 GV Ac GV20, GV26, RN23, RN4, RN6, RN12 Ac
Luan 14d 43 (22/21); 43 (23/20); Conventional treatment + GV Ac GV20, GV26, RN4, Conventional
2017, (30) (65.39+4.85) (64.39+3.95) RN12 treatment
Zhang <im 32 (18/14); 32 (17/15); Conventional treatment + GV Ac GV20, GV4, GV16, Conventional
LH 2017, (31) (66.53+8.79) (59.84+7.75) Gv24, GV4 treatment

+ Ac

Zhang <48 h 18 (10/8); 19 (12/7); Conventional treatment + GV Ac GV20, GV26, Conventional
L 2017, (32) (64.89+9.42) (66.53+8.79) GV23, GV16, GV15, GV14, GV8, GV3, EX-B2 treatment

Table 1 (continued)
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Disease No. of participants (male/female); .
duration age (years; mean + SD) Intervention
Included trials ’ ~
before
treatment GV Ac Control GV Ac Control
Cai 2016, (33) 4-5h 43 (30/13); 46-78 30 (15/15); 38-72 Conventional treatment + GV Ac GV20, GV14, Conventional
(57.2+6.4) (54.01+£11.72) GVv26, GV4, GV9 treatment
Ma 2016, (34) <48 h 40 (20/20); 38 (20/18); GV Ac GV20, GV26, RN23, RN4, RN6, RN12 Ac
(62.28+4.38) (61.26+4.44)
Li 2009, (35) 3h-11d 132 (76/56); 43-76 124 (70/54); Conventional treatment + GV Ac GV20, GV14, Conventional
(66.2) 47-78 (67.9) GV26, GV16, GV13, GV12, GV11, GV9, GV8, GV6, treatment
GV5, GV4
Jia 2009, (19) <5d 24 (14/10); Conventional Conventional treatment + GV Ac GV20, GV14, Conventional
(65.92+11.77) treatment: GV16, GV26, LI15, LI11, SJ5, LI4, ST34, ST36, treatment/
23 (13/10), ST40, SP6, LV3 conventional
(67.30+9.29); treatment + Ac
Ac: 21 (12/9),
(66.24+11.64)
Zhang <5d 40 (29/11); 40 (27/13); Conventional treatment + GV Ac GV20, GV4, GV26, Conventional
SJ 2007, (36) (61.3+11.4) (62.4+10.9) GV16 treatment
Jin 1999, (11) <1m 60 60 Conventional treatment + GV Ac GV20, GV26, Conventional

GVv23

treatment

GV Ac, governor vessel acupuncture.

and Lai et /. (23) mentioned blindness. But because of
the particularity of acupuncture, patients and acupuncture
operators could not be blinded without a sham acupuncture
intervention in the control group; therefore these studies
have an inherently high risk of performance bias. Two
studies [Xu et al. (28), Zhang L er al. (32)] reported case
loss with a small loss rate (Xu 5/60, Zhang 3/40), and none
of the other studies reported case loss, so the incomplete
outcome data were assessed as low bias risk.

ADL of governor vessel acupuncture + conventional
therapy versus conventional therapy

Activities of daily living (ADL)

A total of eight articles reported the effect of GV Ac
combined with conventional therapy compared with
conventional therapy on ADL, which was evaluated by
BI and mRS. Five studies used BI as an evaluation (MD
=14.16, 95% CI: 7.34, 20.79, P<0.0001) and duration of the
treatment was performed for subgroup analysis (Figure 34).
Three studies were evaluated by the mRS (MD =-0.63, 95%
CI: -0.95, -0.32, P<0.0001, Figure 3B). The results supported
that GV Ac combined with conventional therapy can better
improve the ADL of patients.

© Annals of Palliative Medicine. All rights reserved.

Neurological deficit score

A total of six studies reported the effect of GV Ac combined
with conventional therapy compared with conventional
therapy on the neurological deficit score of patients. Four
studies used NIHSS (MD =-1.18, 95% CI: -1.52, -0.83,
P<0.00001, Figure 3C) and three studies used CSS/MESSS
(MD =-3.77,95% CI: -4.98, -2.57, P<0.00001, Figure 3D).
The results show GV Ac combined with conventional
therapy showed a consistent effect on decreasing the
patients’ neurological impairment.

Governor vessel acupuncture versus ordinary acupuncture

Activities of daily living (ADL)

A total of five articles reported the ADL recovery of
patients treated with GV Ac compared to ordinary
acupuncture, as evaluated by BIL. The results showed that
the BI score in the GV Ac group was higher than that in
the Ac group (MD =8.27, 95% CI: 4.29, 12.26, P<0.0001).
Because of the high heterogeneity test results (P=0.001, 12
=78%), we performed subgroup analysis according to the
stroke severity at baseline (Figure 44) and whether use the
electropuncture (Figure 4B). The results support that GV
Ac can improve the ADL of patients better than ordinary
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Figure 2 The bias risk and the quality evaluation results of each included study by the Cochrane risk of bias tool. (A) Risk of bias graph. (B)

Risk of bias summary.

acupuncture.

Neurological deficit score

A total of five studies reported the effect of GV Ac
on neurological deficit score compared with ordinary
acupuncture. Two studies used NIHSS (MD =-1.32, 95%
CI: -2.18, -0.47, P=0.002, Figure 4C). Three studies used
CSS/MESSS to evaluate the neurological deficit score
(MD =-4.63, 95% CI: -5.91, -3.35, P<0.00001) and we
performed subgroup analysis (Figure 4D). The results
supported GV Ac can better improve the neurological
impairment of the patients.

Adverse reaction

A total of three studies (23,26,27) reported the occurrence
of adverse events during treatment, while the other
15 studies did not mention adverse reactions. There was one
case of subcutaneous hematoma and needle stagnation in
GV Ac and ordinary acupuncture, respectively, in Song (26).

© Annals of Palliative Medicine. All rights reserved.

There was no significant difference in routine laboratory
tests before and after treatment in Li (27), and three cases of
subcutaneous hematoma appeared in the GV Ac group. Lai
et al. (23) reported occasional acupuncture point bleeding.
No other major adverse reactions were found.

Publication bias

Egger linear regression is recommended to determine
publication bias analysis in the latest Cochrane manual.
BI is the main outcome index, so the publication bias is
evaluated by the funnel chart. The results showed that the
intercept line crossed zero, P=0.171>0.05, indicating no

obvious publication bias (Figure 5).

Discussion

This meta-analysis included 18 studies, with a total of
1,543 patients. Compared with a previous systematic
review, this study only included the patients who were
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Mean Difference
1V, Random, 95% Cl

Mean

Difference

1IV. Random, 95% Cl

1.2.1 courses15d

Guan2019 8 103 30 625 675 30 21.2% 22.50[18.09, 26.91] -

Jia2009 86.6 11.68 24 63.85 16.91 23 172% 22.75[14.41, 31.09] -

Subtotal (95% Cl) 54 53 38.4% 22.55[18.66, 26.45] @

Heterogeneity: Tau? = 0.00; Chi = 0.00, df = 1 (P=0.96); I>= 0%

Test for overall effect: Z = 11.35 (P<0.00001)

1.2.2 course>15d

Li2018 4431 672 18 3751 767 19 21.0% 6.80[2.16, 11.44] S

Xu2019 7335 1329 46 6186 115 46 206% 11.49[6.41, 16.57] -

Lai2019 86.35 11.05 37 77.92 1325 36 20.1% 8.43[2.83, 14.03] —

Subtotal (95% Cl) 101 101 61.6%  8.80[5.87,11.72] L 2

Heterogeneity: Tau? = 0.00; Chi? = 1.81, df = 2 (P=0.40); 1= 0%

Test for overall effect: Z = 5.90 (P<0.00001)

Total (95% Cl) 155 154 100.0%  14.16 [7.34, 20.99] -

Heterogeneity: Tau? = 52.26; Chi? = 32.46, df = 4 (P<0.00001); 12 = 88% — —Ht
-20 -10 0 10 20

Test for overall effect: Z = 4.07 (P<0.0001)
Test for subgroup differences: Chi? = 30.65. df = 1 (P<0.00001). I = 96.7%

Favours [control] Favours [experimental]

B
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean D Total Mean D Total Weight V. Random. 95% ClI
Lai2019 141 1.09 37 194 095 36 443% -0.53[-1.00,-0.06]
Li2018 112 091 18 182 097 19 265%  -0.70[-1.31,-0.09]
Zhang L2017 111 0.83 18 1.84 0.96 19 29.2% -0.73[-1.31,-0.15]
Total (95% Cl) 73 74 100.0% -0.63 [-0.95, -0.32]
Heterogeneity: Tau? = 0.00; Chi = 0.34, df = 2 (P=0.84); I = 0% 5 1 0 1 ‘
Test for overall effect: Z = 3.98 (P<0.0001) Favours [experimental] Favours [control]
C
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI 1V, Fixed. 95% CI
Li2018 383 151 18 499 1.56 19 124% -1.16[-2.15,-0.17] -
Lai2019 1.92 1.01 37 289 1.21 36 46.2% -0.97 [-1.48,-0.46] L
Zhang L2017 267 137 18 3.89 163 19 129% -1.22[-2.19,-0.25] -
Guan2019 15 1325 30 3 125 30 285% -1.50[-2.15,-0.85] =
Total (95% Cl) 103 104 100.0% -1.18 [-1.52, -0.83] ‘
Heterogeneity: Chi? = 1.58, df = 3 (P=0.66); I = 0% 2 1 0 1 2
Test for overall effect: Z = 6.63 (P<0.00001) Favours [experimental] Favours [control]
D
Experimental Control Mean Difference Mean Difference
r I Mean D Total Mean D Total Weigh 1V. Fixed, 95% ClI 1V, Fixed, 95% CI
Cai2016 1436 239 30 18.08 365 30 60.0% -3.72[5.28,-2.16]
Jia2009 717 5.03 24 103 473 23 18.8% -3.13[-5.92,-0.34] .
Zhang SJ2007 10.38 349 40 14.88 7.71 40 21.3% -4.50[-7.12,-1.88] =
Total (95% CI) 94 93 100.0% -3.77 [-4.98, -2.57] S

Heterogeneity: Chi? = 0.50, df = 2 (P=0.78); I* = 0% 4' '2 0 ’2 ’4
Test for overall effect: Z = 6.12 (P<0.00001) -

Favours [experimental] Favours [control]

Figure 3 The forest plot and subgroup analysis results of ADL and neurological deficit score comparing GV Ac combined with conventional
therapy with conventional therapy. (A) Forest plot and subgroup analysis of BI. (B) Forest plot of mRS. (C) Forest plot of NIHSS. (D)
Forest plot of CSS/MESSS. ADL, activities of daily living; GV Ac, governor vessel acupuncture; BI, Barthel Index; mRS, Modified Rankin
Scale; NIHSS, National Institute of Health Stroke Scale; CSS, China Stroke Score; MESSS, Modified Edinburgh-Scandinavia Stroke Scale.
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Figure 4 The forest plot and subgroup analysis results of ADL and neurological deficit score comparing GV Ac with ordinary

acupuncture. (A) Subgroup analysis of BI according to the baseline stroke severity. (B) Subgroup analysis of BI according to whether use
the electropuncture. (C) Forest plot of NIHSS. (D) Forest plot and subgroup analysis of CSS/MESSS. ADL, activities of daily living; GV
Ac, governor vessel acupuncture; BI, Barthel Index; NIHSS, National Institute of Health Stroke Scale; CSS, China Stroke Score; MESSS,

Modified Edinburgh-Scandinavia Stroke Scale.
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strictly limited to the acute stage of ischemic stroke and
limited the main acupoint to the governor vessel. It’s the
first systematic analysis to focus on the specific acupoints
selection in treating AIS. We systematically evaluated GV
Ac for AIS from the aspects of ADL, neurological function
score, and adverse reactions. The results were as follows:
(I) Among the 18 studies, a total of 12 studies compared
GV Ac plus conventional treatment with conventional
treatment alone. The results showed that, compared with
conventional treatment, GV Ac could better improve
the ADL and neurological deficit score; (II) among the
18 studies, a total of seven studies compared GV Ac and
ordinary acupuncture. The results showed that the former
demonstrated better effects in improving patients’ BI,
NIHSS, and CSS/MESSS score, may have a better efficacy
on the recovery of patients’ neurological function; (III) from
the existing evidence, GV Ac for AIS seems to be safe, with
no major adverse reactions.

In this systematic review, we found for treating AIS the
most commonly used GV acupoints were Baihui (GV 20),
Renzhong (GV 26), Dazhui (GV 14), and Fengfu (GV 16).
Some relevant laboratory studies shed the light on the
possible physiologic mechanisms. Jin ez /. (10) explored
the effects of GV Ac on transient focal cerebral ischemia
rats and found GV Ac could promote the recovery of
cortical somatosensory evoked potentials and reduce the
volume of cerebral infarction after cerebral ischemia,
and may stronger than ordinary acupuncture. Another
study from Jin er al. (37) showed the levels of MCPIP1
protein and mRNA in the brain of middle cerebral artery
occlusion (MCAOQO) mice treated with electroacupuncture
Baihui (GV 20) were significantly higher than non-
electroacupuncture group mice, and the activation of NF-xB
signal pathway decreased, while MCPIP1 deficient mice
could not inhibit NF-«B signal pathway. Therefore, it was

© Annals of Palliative Medicine. All rights reserved.
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speculated MCPIP1 may participate in delayed cerebral
ischemic tolerance by inhibiting NF-kB signal pathway
when electroacupuncture Baihui (GV 20). Wang er al. (38)
have also found electroacupuncture Baihui (GV 20) could
activate the anti-apoptotic cannabinoid receptor mediated
by endogenous epsilon protein kinase C (ePKC) in rats
with middle cerebral artery occlusion, thus protecting the
ischemic injury after focal cerebral ischemia. Tian ez al. (39)
used protein-chip to explore the mechanism of acupuncture
at Baihui (GV 20), Renzhong (GV 26), and Dazhui (GV 14)
on the middle cerebral artery occlusion rat model. It was
found the number of activated proteins in the GV Ac group
was not only higher than that in the acupuncture control
group but also different. Most of the activated proteins in
the GV Ac group were key proteins of the signal pathway,
indicating that GV Ac could activate a variety of signal
pathways and promote the recovery of brain tissue after
ischemic injury.

However, this study also has some limitations. First, the
included clinical trials are all conducted in China, so the
results may not generalize to other races. In the aspect of
blind design, only one study reported single-blind (blind
to evaluators). The double-blind trial of acupuncture
research is still controversial. Sham-acupuncture may have
potential physiological effects (40). Furthermore, it can be
complicated to conduct completely blind in some countries,
such as China, because patients may be very familiar with
the feeling of “de qi.” (41). Additionally, not all patients are
willing to receive sham acupuncture. In this case, future
clinical studies should use blind methods in the random
allocation and result in the evaluation as far as possible.

Conclusions

In summary, there is evidence that GV Ac is more effective
than ordinary acupuncture for AIS. Clinical combined with
conventional treatment can increase the benefit to patients. As
the first summary of GV Ac for AIS, this study may provide
guidelines and evidence-based for clinical accurate acupuncture.
However, more high-quality, large-sample, strictly designed,
randomized controlled trials in China and abroad are needed in
the future to confirm these conclusions further.
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