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Abstract

OBJECTIVE: To conduct a systematic review to as-
sess the clinical effectiveness of scalp acupuncture
(SA) for stroke.

METHODS: Literature searches were performed in
7 databases up to 16 August 2014, and all the ran-
domized controlled trials (RCTs) in which SA thera-
py was administered to stroke patients were select-
ed. Methodological quality was assessed using the
Jadad score, the Cochrane risk of bias assessment,
and the Standards for Reporting Interventions in
Clinical Trials of Acupuncture.

RESULTS: Of a total of 2086 papers, 21 RCTs were
selected. Meta-analysis revealed significant differ-
ences in the total efficacy rates of the SA group and
the body acupuncture (BA) group vs the medica-
tion group (P < 0.002, P < 0.000 001, respectively),
the SA plus BA group vs the BA group (P < 0.001); in
the motor function of the SA plus BA group vs the
BA group (P = 0.077); and in the nerve function of
the SA group vs the SA plus BA group (P < 0.0001).

CONCLUSION: The results of our systematic review
showed that SA therapy may exhibit effects in treat-
ment efficacy and in the recovery of motor and ner-
vous functions in patients with acute to chronic
stroke. However, because of the lack of method-
ological quality, the thoroughly planned clinical
studies are still required.

© 2018 JTCM. All rights reserved.
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INTRODUCTION

Stroke is one of the three primary causes of death in
Korea, and it has the next highest mortality rate after
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malignant neoplasm (cancer) in both males (9.3% )
and females (11.5%)." Stroke is a key cause of death
not only in China,” but also in Western countries.’
Risk factors for stroke include hypertension, myocardi-
al infarction, atrial fibrillation, diabetes, hyperlipid-
emia, asymptomatic coronary artery disease, smoking,
drinking alcohol, lack of exercise, oral contraceptives,
and obesity." After stroke, whether due to cerebral in-
farction or cerebral hemorrhage, the mortality rate is
high, the possibility of a return to social life is low, and
because stroke commonly occurs in individuals be-
tween the ages of 40 and 60 years, the socio-economic
losses are large.’

Scalp acupuncture (SA), one of the therapies for stroke
in Traditional Korean Medicine, involves inserting nee-
dles in parts of the scalp that correspond to functional
principles of Western Medicine, where each cortical ar-
ea is considered to be specialized for a distinct, charac-
teristic function. The corresponding parts on the scalp
areas are assigned as acupuncture stimulating zones for
the motor zone, sensory zone, language zone, equilibri-
um zone, and reproductive zone, according to their cor-
responding locations on the cerebral cortex.

SA may exert therapeutic effects viz such symptom-re-
lated areas, and many studies have been performed on
the use of SA for diseases relating to the brain.® SA has
been shown to be effective for quadriplegia, numbness,
aphasia, blindness, and paresthesia, which are all the
conditions that originate in the brain.” It has also been
confirmed that acupuncture on the projection zone of
the scalp corresponding to a particular functional re-
gion of the cerebral cortex is effective for treating some
diseases of the central nervous system.” In addition to
the standardized measures for acupuncture points of
SA officially provided by WHO in November 1989,
there are the other SA systems, e.g., Fang Yunpeng,
Tang Songyan, and Jiao Shunfa.”’

The effects of SA for central post-stroke pain," hemipa-
ralysis due to stroke," dysphagia due to stroke,” and
strokes per se “"” have been reported, which involve on-
ly individual cases, so making it difficult to access the
overall efficacy. The systematic reviews of the use of SA
for acute ischemic stroke' and the efficacy of SA on
stroke recovery'™'® have also been reported, but these
studies admitted to a lack of high-quality clinical re-
search due to the absence of descriptions for random al-
location and blinded-testing methods.

In the present systematic review, we used domestic and
overseas databases to find clinical studies on the use of
SA for stroke, so as to investigate the efficacy of the
treatment methods. It is suggested through qualitative
assessment that SA can be clinically utilized for treat-
ment of the sequelae of stroke, regardless of the time
elapsed since stroke occurrence.

METHODS

Data sources and searches
We scarched the published papers up to August 2014

and the databases registered with Korean Traditional
Knowledge Portal (KTKP, http://www.koreantk.com),
National Digital Science Library (NDSL, htep://www.
ndsl.kr), Korean Information Service System (KISS,
heep://kiss.kstudy.com), China National Knowledge In-
frastructure (CNKI, www.cnki.co.kr), National Insti-
tute of Information Scholarly and Academic Informa-
tion Navigator (CiNii, http://ci.nii.ac.jp), ScienceDi-
rect  (heep://www.sciencedirect.com), and PubMed
(heep://www.ncbi.nlm.nih.gov/pubmed). The search
words used were "stroke, hemiplegia, cerebral, infarc-
tion, cerebral infarction, cerebrovascular, apoplexy"
and "acupuncture, scalp acupuncture, head acupunc-
ture, skull acupuncture, brain acupuncture, cerebral
acupuncture, cranial acupuncture”. No limits were ap-
plied for language and country.

The search strategy for PubMed is as follows:

#1 "Acupuncture"[MeSH terms]

#2 "Scalp Acupuncture" [Title/Abstract]

#3 "Head Acupuncture" [Title/Abstract]

#4 "Stroke" [MeSH terms]

#5 "Cerebral Infarction" [MeSH terms]

#6 "Cerebral" [Title/Abstract]

#7 "Cerebrovascular" [Title/Abstract]

#8 #1 OR #2 OR #3

#9 #4 OR #5 OR #6 OR #7

#10 #8 AND #9

Literature selection/exclusion criteria

Among the papers published domestically and abroad,
the randomized controlled trials (RCTs) were selected,
in which SA was administrated to patients with stroke
diagnosed through computed tomography (CT) or
magnetic resonance imaging (MRI), regardless of age,
sex, and other demographic factors. Studies that used
invasive acupuncture methods, such as body acupunc-
ture, pharmacopuncture, and electro-acupuncture, etc.,
were all included. Moreover, those that also used
speech therapy, Western or Chinese Medicine, exercise
treatment, and rehabilitation, as well as traditional Ko-
rean medical treatments, including moxibustion, cup-
ping, and herbal medicine, were all included. RCTs
that compared a control group implementing a placebo
or sham treatment for stroke patients with a scalp acu-
puncture treatment group were included. In this study,
both parallel and cross-over RCTs were included, but
the non-randomized case reports and case-control stud-
ies were excluded. Only the papers with available full
text were included in our study.

Data extraction and qualitative assessment

Data were extracted by concentrating on the time of
onset, symptoms, the intervention therapy method,
the duration and frequency (acupuncture criteria), the
randomization method, the assessment tool, the con-
trol settings, the number of subjects, the therapeutic ef-
fectiveness, and the year of paper publication. As for
methodological quality assessment tools, we used the
Jadad score,"” conceived in 1996 by Jadad et 4/ as a
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score to represent the quality of clinical trials based on
the importance of randomization and blinding, as well
as the Cochrane group's risk of bias (RoB).” Quality
was measured by designating 'high’, 'low', or 'uncer-
tain' risk of bias, according to the 5 categories of bias,
viz., selection bias, performance bias, result confirma-
tion bias, elimination bias, and report bias. Moreover,
the FEAS (the influencing factors that affect the effec-
tiveness of acupuncture) rating scale was used to assess
such factors as acupuncture rationale, methods of stim-
ulation, treatment regimen, and practitioner back-
ground, in order to measure the quality of the clinical
study.”” These factors reflect the distinct characteris-
tics of acupuncture based on the Standards for Report-
ing Interventions in Controlled Trials of Acupuncture
2010 (STRICTA) with recommendations prepared by
the University of Exeter in England in 2001.

Comprehensive meta-analysis

Extracted data included the total efficacy rate of the dis-
ease, the National Institutes of Health Stroke Scale (NI-
HSS) score, the Modified Barthel Index (MBI) or Bar-
thel Index (BI) score, the motor function and nervous
function scores, the Functional Independence Measure
(FIM) score, the Rankin scale score, etc. Using Com-
prehensive Meta-Analysis Ver.3.0 (Biostat, USA), risk
ratios (RR) and 95% confidence intervals (CI) of the to-
tal efficacy rate were calculated for dichotomous data.
For quantitative data, it was performed through deter-
mining weighted-mean difference (WMD) and 95%
CI. Standard differences in the means (SDM) and 95%
CI of motor function and nerve function were calculat-
ed for continuous data. Heterogeneity was analyzed
through g-tests, and it was determined that when the
P-value was above 0.1 and when 7 * was greater than
50%, the heterogeneity was high. Where possible, we
assessed publication bias using a funnel plot. Post-hoc
sensitivity analyses were performed to test the robust-
ness of the overall effect.

RESULTS

Literature search and analysis

A total of 2086 papers were found in the 7 databases
searched, of which 700 papers with duplicate titles or
abstracts, 129 papers unrelated to stroke, 779 papers
unrelated to SA, and 369 papers not involving humans
were eliminated. Of the remaining 109 papers, 23 case
studies, 17 systematic reviews, 12 narrative reviews,
and 5 research articles were excluded, while those re-
maining papers with full text available were selected.
Among the selected 40 RCTs, 8 papers with inappro-
priate control groups, 3 papers using mixed treatment
for the treatment group, 5 papers with SA applied to
both the control and treatment groups, and 2 papers
that did not study the therapeutic efficacy of SA thera-
py were excluded. A total of 21 RCT papers were final-

ly selected. The process used for the literature search
for application in the systematic review is summarized
in Figure 1.

Data extraction and analysis

Based on the 21 RCT papers finally selected, the num-
ber of subjects, gender, age, disease period, therapy, as-
sessment method and the results in terms of stroke are
summarized in Table 1; the SA therapy method, treat-
ment period, follow-up period, and treatment site of
each RCT are summarized in Table 2.

General characteristics of the subjects

Of the 21 RCT papers (2231 patients with stroke) in-
cluded in the present study, there were 9 papers target-
ing patients with cerebral infarction (CI), 9 papers for
patients with cerebral hemorrhage (CH) or CI, 2 pa-
pers for patients with CI and cerebral thrombosis
(CB), and 1 paper for patients with CB, all published
from 2001 to 2013. Among the total of 2231 subjects
in these clinical studies, 737 males and 537 females
participated, and although the age ranged from 24 to
83 years, 9 studies did not mention the gender and
age.” 7% The time elapsed since the stroke
ranged from a minimum of 3 h to a maximum of
25 years, and there were 6 papers for acute cases, 2 pa-
pers for subacute cases, 1 paper for chronic cases,
and 8 papers for a parallel study from acute to chron-
ic; 1 RCT did not mention the disease period.” Assess-
ment parameters for each treatment were the total effi-
ciency rate (%), NIHSS, MBI, motor function, Activi-
ties of daily living (ADL), neuronal deficit score, FIM,
and Rankin scale. Eleven papers assessed the total effi-
ciency rate (%),”*"**#**%%% 3 papers assessed the mo-
tor function,”** and 5 papers assessed the nerve func-
tion.””*"”* These characteristics are given in detail in
Table 1.

There were 5 studies that used Zhu's SA system,
9 studies used the standard SA,*****%7% 5 gtudies
combined Zhu's SA with standard SA,”"***** 1 study
used Yamamoto's SA,” and 1 study used the anato-
my-based SA.” The treatment methods used for the
treatment group, the treatment period, follow-up peri-
od, and the site of SA are detailed in Table 2.

13,24,26,28,36

Qualitative research

For qualitative assessment of the 21 RCT papers, the
Jadad score and the Cochrane risk of bias assessment
were calculated. In terms of randomization methods, 4
papers used a method following diagnostic procedures,”
2243 1 paper used an Excel random number produc-
er,”” 2 papers used a random number table in the SAS
program,”™” 1 paper used block randomization in a
computer program,” and 1 paper used a table of ran-
dom numbers;” the other RCT papers did not men-
tion randomization methods. In terms of blinding, 3
papers used single-blinding of the assessor,”**** 1 paper
used single-blinding of the participants,” 1 paper used
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Potentially relevant records
- identified through database
-% searching (7 = 2080)
@ Excluded (n = 1977)
- Duplicated article (7 = 700)
Not related to stroke (7 = 129)
— Not related to scalp acupuncture (z = 779)
No human study (7 = 369)
& Records after evaluation (7 = 109)
i
8
A Excluded (7 = 69)
Case reports (7 = 23)
Not clinical studies (7 = 35)
\ J -systematic review (7 = 17)
— -reviews (7 = 12)
-research article (7 = 5)
—etc (n=1)
Can not get the full-text (7 = 11)
o y
?ED Full-text after evaluation (n = 40)
55
Excluded (7 = 19)
Excluded R-CTS (n=19)
- not appropriate control group (7 = 8)
- mixed treatment (7 = 3)
- SA applied to both groups (n = 5)
‘§ - compare different acupuncture methods (7 = 3)
<
S
Methodological Quality Assessment
and Meta-analysis (7 = 21)

Figure 1 Flow diagram for literature search

single-blinding of the practitioner,” and 1 paper used
double-blinding of the practitioner and evaluator;” the
other RCT papers did not mention whether or not
they used blinding. Out of the 3 RCT papers that re-
ported whether there were any dropouts, 1 study re-
ported no dropouts™ and 2 studies reported dropouts.™
* Therefore, 5 papers had Jadad scores that exceeded 3
points."””*** These results are summarized in Table 3.

The results of the Cochrane risk of bias assessment
showed a high risk of randomization bias for 4 papers™
2243 and low risk for 5 papers.”*** In terms of allo-
cation concealment bias, 4 papers™****” showed a low
risk of bias and 6 papers™******* showed a high risk
of bias. For bias on subject blinding, 2 papers”*
showed a low risk of bias and 16 papers’ "%
showed a high risk of bias. For bias in terms of assessor
blinding, 6 papers””*** showed a low risk of bias;
and for bias regarding insufficient data, 1 paper”
showed a low risk of bias while 2 papers'™ ** showed a
high risk of bias. In terms of bias on selective report-

ing, 8 papers”***"*** showed a low risk of bias while

7 papers’*"*****%% showed a high risk of bias. These re-
sults are summarized in Table 4.

Quality assessment was conducted using FEAS, which
is designed to reflect the distinct characteristics of acu-
puncture. Regarding assessment criteria for the basis of
acupuncture therapy, such as the presence or absence
of a demonstration (1 point), the presence or absence
of a basis for choosing meridian points of acupuncture
therapy (2 points), and the presence or absence of the
names of acupuncture points (3 points), all RCTs
scored more than 4 points. In terms of assessment crite-
ria for methods of stimulation, such as the presence or
absence of de-Q7 (1 point), the number of needles used
(0.5 point), the depth of needle insertion (0.5 point),
the duration of leaving needles in place (0.5 point), the
type of needle used (0.5 point), the direction of needle
placement (0.5 point), the position of the patient (0.5
point), and the method of needle stimulation (1
point), the RCTs scored from 1 to 4.5 points. Concern-
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Study A B @ D 18 Total modified Jadad score
Cho et /2003" 1 1 0 1 1 4
Ha et 2/ 2001° 0 0 0 0 0 0
Liu and Shi 2013 1 1 0 0 0 2
Qiu 2013% 1 1 0 0 0 2
Shi and Zheng 2007* 1 0 1 0 0 2
Sun ez 2/ 2006* 1 1 0 0 0 2
Li et 2/ 2006” 1 1 0 0 0 2
Zhao and Mu 2005* 1 0 0 1 0 2
Zhou et 2l 20137 1 0 1 1 0 3
Bao et 2/ 2008 0 0 0 0 0 0
Yu et al 2006” 0 0 0 0 0 0
Yu et al 2004 1 0 0 0 0 1
Wu et 2/ 2001™ 1 0 0 0 0 1
Hsing et /2012 1 0 1 1 1 4
Tang et al 20127 1 1 1 0 0 3
Gabriella and Gyula 2012* 1 0 1 1 1 4
Zhou et al 20097 1 1 0 0 0 2
Wang et 2/ 2005% 1 1 0 0 0 2
Tan and Li 2004” 1 1 0 0 0 2
Li and Chen 2001* 1 0 0 0 0 1
Yu et al 2004” 1 0 0 0 0 1

Notes: A: was the study described as randomized? B: the method of randomization was described in the paper, and that method was appro-

priate? C: were the patients blinded to the interventions? D: was the outcome assessor (evaluator) reported as blinded? E: was there a de-

scription of withdrawals and drop-outs?

for stroke was not particularly high. According to the
FEAS scale assessment results, following the STRICTA
recommendations, most studies showed high quality
standards insertion. However, most studies did not
thoroughly describe the presence or absence of De Qi,
the number of needles, the depth of needle insertion,
direction of the needles, or position of the patients.
Our systematic review was based on participant screen-
ing, randomization, allocation concealment, and blind-
ness assessment. Because of the limitations on method-
ological quality of the included studies, the lack of
qualitatively outstanding RCTs made it difficult to
draw accurate conclusions.

SA showed significantly better results in the meta-anal-
ysis on total efficacy rate, motor and neurological func-
tions. According to the Meta-analysis results for total
efficacy rate of the SA group vs the BA group, the SA
group vs MD group, and the SA plus BA group »s BA
group, SA showed significantly better therapeutic ef-
fects. Moreover, the meta-analysis also revealed signifi-
cantly better improvement of stroke by SA, regarding
not only motor function, but also neurological func-
tion (Figure 2).

The disease period investigated in the Meta-analysis

varied from the acute to chronic. According to the anal-
ysis of the results of the SA group vs the BA group,”***
the SA group us the medication group,”” and the SA
plus BA group vs the BA group,””** SA had better ef-
fects on the total efficacy rate for acute to chronic
stroke, as well as on the motor and neuronal functions.
A previous study has shown the efficacy of SA in pa-
tients with acute and subacute stroke,” and a me-
ta-analysis has been previously conducted on RCTs
involving the use of SA in subacute ischemic stroke
patients.”

Because the research design in terms of the control
groups varies, in addition to variation in treatment end-
points, this Meta-analysis on the use of SA for stroke
had some limitations. In particular, for research using
ADL assessment through B, the studies were designed
to compare a SA group with a BA group,” a medica-
tion group,” a physical therapy group,”™ a simple exer-
cise therapy group,” and a sham control group;” while
in investigations using the Rankin scale, the studies
were designed to compare a SA plus BA group with a
BA group,” or a SA group with a sham control group.”
Furthermore, because 2 RCT papers™” described the
FMA score using only a graph, the meta-analysis could
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Notes: A: random sequence generation; B: allocation concealment; C: patient blinding; D: assessor blinding; E: incomplete outcome data;

F: selective reporting; G: other bias; L: low risk of bias; H: high risk of bias; U: unclear risk of bias.

not be conducted for this form of assessment; more-
over, most papers showed a lack of objective assessment
criteria.

There were only 4 papers reporting dropouts or ad-
verse reactions to SA for patients with stroke; most pa-
pers did not mention this, which caused low qualita-
tive assessment results by the Jadad score and the Co-
chrane risk of bias assessment.

In conclusion, our systematic review analyzed and as-
sessed the results of research methods and the processes
for clinical studies investigating the use of SA for treat-
ing stroke up to August 2014. We are able to confirm
the significant improvements in the total efficacy rate,
and in motor and neurological functions for patients
with stroke treated by SA.
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