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Abstract

BACKGROUND

Few studies have investigated low-frequency electrical stimulation combined with
tri-tongue acupuncture for the treatment of post-stroke dysarthria. This
randomized clinical study assessed the correlation between the clinical efficacy of
low-frequency electrical stimulation combined with tri-tongue acupuncture in
patients with post-stroke dysarthria.

AIM
To investigate the clinical effects of tri-tongue acupuncture combined with low-
frequency electrical stimulation for treating post-stroke dysarthria.

METHODS

Ninety patients with post-stroke dysarthria, who were admitted to our hospital
from December 2019 to June 2021, were selected and equally divided into two
groups (n = 45/ group) according to the random number table method. Tri-tongue
acupuncture was administered in the control group. The treatment group
received both tri-tongue acupuncture and low-frequency electrical stimulation.
The clinical efficacy, Western Aphasia Battery (WAB) score, general quality of life
inventory (GQOLI-74) score, Frenchay Dysarthria Assessment score, and speech
function grades were compared and analyzed between both groups.

RESULTS

The overall efficacy in the treatment group was better than that in the control
group (P < 0.05). Before treatment, the WAB, Frenchay Dysarthria Assessment, or
GQOLI-74 scores (P > 0.05) did not differ between the groups. After therapy, the
WAB, Frenchay Dysarthria Assessment, and GQOLI-74 scores in both groups
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increased significantly (P < 0.05), and the treatment group exhibited a significantly greater increase
than that of the controls (P < 0.05). Moreover, the classification of speech function did not differ
between the two groups before treatment (P > 0.05), whereas significant improvements were
observed in both groups after treatment (P < 0.05). The degree of improvement in the treatment
group was greater than that in the control group (P < 0.05).

CONCLUSION
Low-frequency electrical stimulation, in conjunction with tri-tongue acupuncture, exhibits a good
clinical effect on post-stroke dysarthria.

Key Words: Low-frequency pulse electrotherapy; Tri-tongue acupuncture; Dysarthria after stroke; Clinical
research

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We used low-frequency pulsed electrical stimulation combined with tri-tongue acupuncture to
treat post-stroke dysarthria. Low-frequency electrical stimulation in conjunction with tri-tongue
acupuncture has a good clinical effect on dysarthria after stroke, not only improving clinical outcomes but
also improving patients' speech function and quality of life.

Citation: Man B, Li WW, Xu JF, Wang Q. Clinical study on tri-tongue acupuncture combined with low-frequency
electrical stimulation for treating post-stroke dysarthria. World J Clin Cases 2022; 10(34): 12587-12593

URL: https://www.wjgnet.com/2307-8960/full/v10/i34/12587.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i34.12587

INTRODUCTION

With an aging population, the morbidity of stroke is increasing every year and has become a major
cause of disability and death in elderly people in China[1]. Stroke is often followed by sequelae, partic-
ularly dysarthria. The organic lesions of the articulator's neuromuscular region cause abnormal muscle
tone, muscle weakness, and uncoordinated movement, resulting in dysarthria in pronunciation,
phonation, rhythm, resonance, and other speech motor control disorders[2,3]. Post-stroke dysarthria
belongs to the category of “pyretic aphasia with sudamina” in traditional Chinese medicine.
Acupuncture therapy, pronunciation electromyography stimulation, speech training, and other
treatment methods are used in the clinical treatment of post-stroke dysarthria to improve fluency and
the clarity of pronunciation[4,5]. This study evaluated the clinical efficacy of low-frequency electrical
stimulation combined with tri-tongue acupuncture for the treatment of post-stroke dysarthria.

MATERIALS AND METHODS
Subjects and grouping

From December 2019 to June 2021, 90 patients with post-stroke dysarthria were treated in our hospital;
49 were men and 41 were women, with a mean age of 54.58 + 6.71 years. The patients were classified
into two groups according to the methodology of the stochastic count sheet, with 45 patients in each
cluster. The control group comprised 24 men and 21 women, with a mean age of 54.53 * 6.72 years. The
treatment group comprised 25 men and 20 women, with a mean age of 54.62 + 6.78 years. The generic
data for the twin sets were mathematically equivalent (P > 0.05).

Criteria for diagnosis, inclusion, and exclusion

Diagnostic criteria: The diagnostic criteria for dysarthria in Western medicine conform with the
diagnostic criteria of Neurology[6], accompanied by slow speech, hoarseness, speech with nasal sounds,
and unclear pronunciation caused by nasal air leakage during pronunciation. The diagnostic criteria of
traditional Chinese medicine (TCM) for dysarthria are in line with the diagnostic criteria of the Criteria
and Therapeutic Effect of Diseases and Syndromes in Traditional Chinese Medicine[7]. In TCM,
dysarthria is classified as a type of collateral obstruction. The inclusion criteria were patients fulfilling
the diagnostic criteria for post-stroke dysarthria. TCM syndrome differentiations are of the collateral
obstruction type, and the clinical symptoms include slow speech, hoarseness, and nasal voice. The
exclusion criteria were patients with mental illness, severe liver or kidney dysfunction, and who are
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lactation or pregnant. Inclusion criteria: The patients met the diagnostic criteria of post-stroke
dysarthria. The TCM syndrome differentiation types were all of the choroid obstruction type. The
clinical symptoms were slow speech, hoarseness, and nasal voice. Exclusion criteria: Patients with
mental illness, severe liver and kidney dysfunction, and who are lactating or pregnant.

Treatment

Participants in the control group underwent tri-tongue acupuncture. The main acupoints included
Shanglianquan, Zhongwan, Neiguan, and Waiguan. First, the patients were placed in the supine
position and disinfected with alcohol. Researchers then used a Huatuo needle (0.250 mm x 40 mm) with
a needling direction of 45° to stimulate the root of the tongue. After obtaining qi, the needles were
slowly retracted from the deep layers of the skin to the superficial layer. Once in the superficial skin
layer, the researchers changed the direction of the needle tip and inserted it from left to right. When
local signs of formication or pain appear, it means that the best curative effects are occurring. These flat
reinforcing and reducing manipulations were used to twist and retain them once daily for 30 min. The
treatment group was prescribed low-frequency pulse electronic therapy and a swallowing and speech
therapy instrument (German PHYSIOMED, model: vocaSTIM Master). To administer swallowing and
speech therapy, single-channel low-frequency electrical stimulation was used by placing an auxiliary
electrode in the middle of the back of the neck, and then a positive electrode was connected to the
auxiliary electrode. The stimulating electrode was placed in the upper and lower jaw triangles of the
laryngeal junction and the negative electrode was connected to the stimulating electrode. The laryngeal
muscle group was alternately stimulated in the T/R mode, and pulse electrical stimulation was applied
for 30 min, twice a day. All patients underwent tri-tongue acupuncture treatment.

Clinical efficacy
The clinical efficacy of speech treatment[8] was classified into four stages. Basic recovery was defined as
the disappearance of physical signs and clinical symptoms or improvement in speech function by more
than three grades after treatment. Significantly effective treatment is defined as speech function
improvement by two grades after treatment. Effective treatment is defined as speech function
improvement by one grade after treatment. Not effective treatment is defined as no change in speech
function after treatment.

The effective rate was calculated as follows: Effective rate = basic cure rate + significantly effect-
iveness + effective rate.

Observation index

The classification of speech function[9], based on the Methods of Dysarthria Examination formulated by
the China Rehabilitation Center, was used to evaluate the grade of dysarthria in the two groups. The
parameters were as follows: level 5, complete communication ability, normal volume, fluent speech,
clear expression of content; level 4, full communication ability, small volume, fluent speech, and ability
to express content clearly; level 3, incomplete communication ability, slight weakness of volume, non-
fluent speech, and unclear content; level 2, loss of communication ability, weak volume, inability to hear
clearly, unclear content, and intermittent speech; and level 1, no speech.

The Western Aphasia Battery (WAB) score[10] was used to evaluate the language features of the two
groups before and after treatment. The instrument comprises eight items: serial speech, repetition,
naming, short-sentence understanding, color recognition, writing, application, and structural ability.
Each item is scored from 1 to 10, with a maximum of 80 points. Higher scores reflect better language
skills. The General Quality of Life Inventory (GQOLI-74) scale[11] was used to assess quality of life
before and immediately after therapy in both groups. This scale evaluates mental health, physical
health, social relations, and living environment, with a maximum of 100 points for each item and a
maximum score of 400 points in total. A higher score indicates a better quality of life. The Frenchay
Dysarthria Assessment Scale[12] was used to assess dysarthria at the time of treatment. The higher the
score, the better the improvement in the symptoms.

Statistical analyses

SPSS 20.0 statistical software (IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.)
was adopted for data acquisition. The observed data are indicated as mean and standard deviation.
Independent two-sample f-tests and paired-sample tests were conducted. Enumeration data was
represented with “%”. Comparison between groups was made using the chi-squared test. A value of P <
0.05 was considered statistically significant.

RESULTS

Comparison of clinical efficacy between the two groups
The total efficacy rate was significantly higher in the treatment group than that in the control group (P
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<0.05) (Table 1).

Comparison of WAB, GQOLI-74, and Frenchay Dysarthria Assessment Scale scores between the
groups

The WAB, Frenchay Dysarthria Assessment Scale, and GQOLI-74 scores did not differ between the
groups before treatment (P > 0.05). However, significant increases were observed in the WAB, Frenchay
Dysarthria Assessment Scale, and GQOLI-74 scores of both groups (P < 0.05), with the treatment group
showing a greater increase (P < 0.05) (Table 2).

Comparison of speech function between the two groups

The speech features did not significantly differ between the two groups before treatment (P > 0.05).
However, both groups showed significant improvement in speech function at the end of treatment (P <
0.05). In addition, the treatment group exhibited greater improvement than did the control group (P <
0.05) (Table 3).

DISCUSSION

Post-stroke, dysarthria after stroke is defined as "Aphasia" in TCM. The main causes are the patient’s
wind, fire, blood stasis, phlegm, and other pathogenic factors. These include blocking of the heart
meridian, wind evil, phlegm disturbing or disturbing the brain along the meridian, kidney essence
deficiency or blood stasis blocking the veins, qi deficiency and blood stasis or aphasia, and speech
astringency[13]. Its pathogenesis includes obstruction of the tongue orifices, a strong tongue, and an
inability to speak. The acupoints of the tri-tongue needle are located near the root of the tongue. As the
meridians of the liver, heart, Ren, kidney, and spleen all pass through the tongue in different ways, tri-
tongue acupuncture can move local qi and blood, dredge meridians, and regulate viscera[14]. Tongue
needle I acupunctures at the Shanglianquan point, whereas tongue needles II and III are located on the
left and right sides of the Lianquan point. These three points are located where the qi of the Ren
meridian terminates. As the root of the tongue is rich in terms qi and blood, stimulating it with a tri-
tongue needle can promote the recovery of language dysfunction by passing through the Ren,
pericardium, and spleen meridians.

In modern medicine, the thyroid cartilage is anatomically located between the root of the tongue and
the thyroid cartilage. The vagus, glossopharyngeal, mandibular hyoid muscle, and hypoglossal nerves
and its branches are also located there. Among them, the mandibular hyoid and hypoglossal nerves
control the function of the vocal cords and pharyngeal muscles[15,16]. Patients in the treatment group
received low-frequency pulse electronic therapy, a physical therapy widely used in rehabilitation
treatment after stroke. This therapy can produce action potentials by stimulating nerve and muscle cells
[17]. The external stimulation signal can then stimulate and affect brain tissue reflexively and directly.
Therefore, electroencephalogram activity can be improved, and the excitation and inhibition processes
of regional nerve cells can be regulated. Simultaneously, low-frequency electrical stimulation improves
the reabsorption of excess fluid in brain edema, thus improving the nutritional status and blood supply
of the brain tissue. This helps the brain function’s rapid recovery and stimulates brain language
functions by affecting the compensatory aspect of the lesion[18].

Studies have shown that low-frequency electrical stimulation combined with acupuncture therapy
can effectively improve the symptoms of dysarthria in post-stroke patients and improve clinical efficacy
[19,20]. Our study adopted low-frequency pulsed electrical stimulation combined with tri-tongue
acupuncture to treat post-stroke dysarthria. After treatment, the total effective rate of the treatment
group was 95.56%, significantly higher than that of the control group at 82.22% (P < 0.05), suggesting
that the combination of low-frequency pulsed electrical stimulation can improve clinical efficacy.

The efficacy and safety of acupuncture in treating dysarthria in stroke patients were evaluated by
meta-analysis, and acupuncture combined with conventional speech therapy significantly improved
dysarthria in stroke patients[21]. The WAB scores improved in both groups after treatment, and the
speech function classification also improved in both groups, with the improvement being more
significant in the treatment group (P < 0.05), suggesting that acupuncture therapy can improve patients'
speech function, and the effect of combining low-frequency electrical stimulation was more significant.
This may be due to the fact that low-frequency electrical stimulation can directly stimulate the laryngeal
nerve and its corresponding muscle groups, improve laryngeal nerve paralysis, enhance the contraction
force of the laryngeal muscle groups, and improve the flexibility and coordination of the pharyngeal
articulatory organs. The Frenchay scores of the control and treatment groups were significantly higher
than those before the intervention, and the Frenchay scores of the treatment group were higher than
those of the control group after the intervention, which was consistent with Xue’s study, indicating that
low-frequency electrical stimulation intervention given on the basis of acupuncture was more effective
in improving the dysarthria symptoms of the patients[22]. The GQOLI-74 scores increased in both
groups after treatment, and the scores were higher in the treatment group (P < 0.05), indicating that
acupuncture combined with low-frequency electrical stimulation can correct the abnormal state of the
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Table 1 Comparison of total effective rate between the two groups (n, %)

Group Sample  Basic recovery Significantly effective Effective  Not effective Total effective rate
Control group 45 16 12 9 8 37 (82.22%)
Treatment group 45 18 15 10 2 43 (95.56%)

x* value 4.050

P value 0.044

Table 2 Comparison of WAB, Frenchay Dysarthria Assessment Scale, and GQOLI-74 scores between the two groups

. WAB scoring GQOLI-74 scoring Frenchay Dysarthria Assessment Scale scoring
roup Pre-treatment  Post-treatment Pre-treatment Post-treatment  Pre-treatment Post-treatment

Control group 36.42+5.71 53.16 +7.57 24882+3228  307.53+37.26 6.46 + 0.85 851 +1.13

Treatment group ~ 36.27 + 5.64 62.49 +9.13 24813 +3243  341.57 +43.19 6.31+0.83 11.29 +1.62

t value 0.125 5277 0.101 4.003 0.847 9.442

P value 0.901 <0.001 0.920 <0.001 0.399 <0.001

WAB: Western Aphasia Battery; GQOLI-74: General quality of life inventory.

Table 3 Comparison of speech function grades between the two groups

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Group Pre- Post- Pre- Post- Pre- Post- Pre- Post- Pre- Post-
treatment, treatment, treatment, treatment, treatment, treatment, treatment, treatment, treatment, treatment,
% % % % % % % % % %

Control 13 (28.89) 5 (11.11)° 23 (51.11)  13(28.89)"  6(13.33) 11 (24.44)°  3(6.67) 14 (31.11)°  0(0) 2 (4.44)°

group (n =

45)

Treatment 14 (31.11) 0 (0)*® 21 (46.67) 2 (4.44)" 7 (15.56) 17 (37.78)*" 2 (4.44) 19 (42.22)*" 1 (2.22) 7 (15.56)*"

group (n =

45)

P < 0.05, comparison with status before treatment.
PP < 0.05, comparison with the control group.

dysarthria muscle, effectively improving the symptoms of dysarthria, promoting the recovery of their
speech function, and improving the quality of life of patients[23].

CONCLUSION

In summary, low-frequency electrical stimulation combined with tri-tongue acupuncture provides
excellent therapeutic benefits for post-stroke dysarthria.

ARTICLE HIGHLIGHTS

Research background

Related studies have shown that acupuncture therapy, electrical stimulation of articulatory muscles, and
speech training can improve the fluency and intelligibility of articulation in patients with post-stroke
dysarthria. There is a relative lack of research on tri-tongue acupuncture with low-frequency electrical
stimulation for the treatment of post-stroke dysarthria. We aim to improve speech function and clinical
efficacy in patients with post-stroke dysarthria.
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Research motivation
Whether low-frequency current stimulation combined with trigeminal acupuncture can improve the
treatment effect of dysarthria in post-stroke patients remains unclear.

Research objectives
To investigate the clinical effects of tri-tongue acupuncture combined with low-frequency electrical
stimulation in the treatment of dysarthria after stroke.

Research methods

We conducted a randomized clinical trial. The control group was treated with triple tongue acupuncture
and the treatment group was treated with both tri-tongue acupuncture and low-frequency electrical
stimulation.

Research results

The overall efficacy in the treatment group was better than that in the control group (P < 0.05). After
therapy, the Western Aphasia Battery (WAB) scores, Frenchay Dysarthria Assessment, and General
Quality of Life Inventory (GQOLI-74) scores in the two groups significantly increased (P < 0.05), and the
treatment group increased more significantly than that in the controls (P < 0.05).

Research conclusions

Low-frequency electrical stimulation combined with tri-tongue acupuncture intervention can effectively
ameliorate the symptoms of dysarthria in post-stroke patients and improve their quality of life and
clinical efficacy.

Research perspectives
Future studies should expand the sample size, standardize the selection of acupuncture points and
manipulation techniques, and unify the criteria for evaluating the treatment efficacy.

FOOTNOTES

Author contributions: Man B proposed the research topics, designed the research protocols, and wrote the
manuscript; Li WW participated in experimental data analysis; Xu JF revised key theories and other major elements
of the manuscript; and Wang Q participated in the data collection; all authors reviewed and approved the final
version to be published.

Institutional review board statement: The study was reviewed and approved by the First Teaching Hospital of Tianjin
University of Traditional Chinese Medicine Institutional Review Board.

Clinical trial registration statement: Although our study is not registered at clinical trial registry, we ensure the rights
and interests of subjects according to the provisions of the relevant ethics committee.

Informed consent statement: All study participants or their legal guardians provided written informed consent prior
to study enrollment.

Conflict-of-interest statement: All authors declare no potential conflicts of interest related to this study.
Data sharing statement: No additional data are available.

CONSORT 2010 statement: The authors have read the CONSORT 2010 statement, and the manuscript was prepared
and revised according to the CONSORT 2010 statement.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by
external reviewers. It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-
NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license
their derivative works on different terms, provided the original work is properly cited and the use is non-

commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/
Country/Territory of origin: China

ORCID number: Bin Man 0000-0002-4597-3581; Wei-Wei Li 0000-0001-6393-8205; Jun-Feng Xu 0000-0002-7296-8219;
Qian Wang 0000-0002-9875-4710.

S-Editor: Liu JH
L-Editor: A

WJCC | https://www.wjgnet.com 12592 December 6,2022 | Volume10 | Issue34 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-4597-3581
http://orcid.org/0000-0002-4597-3581
http://orcid.org/0000-0001-6393-8205
http://orcid.org/0000-0001-6393-8205
http://orcid.org/0000-0002-7296-8219
http://orcid.org/0000-0002-7296-8219
http://orcid.org/0000-0002-9875-4710
http://orcid.org/0000-0002-9875-4710

Jaishideng®

Man B ef al. Acupuncture with electrical stimulation in dysarthria

P-Editor: Liu JH

REFERENCES

1

10

11

12

13

14

15

16

17

19

20

21

22

23

von Kummer R, Holle R, Rosin L, Forsting M, Hacke W. Does arterial recanalization improve outcome in carotid territory
stroke? Stroke 1995; 26: 581-587 [PMID: 7709401 DOI: 10.1161/01.str.26.4.581]

LiH, Li G, Liu G, Zhang Y. Liuzijue Qigong vs traditional breathing training for patients with post-stroke dysarthria
complicated with abnormal respiratory control: study protocol of a single center randomized controlled trial. Trials 2018;
19: 335 [PMID: 29941037 DOI: 10.1186/s13063-018-2734-0]

Xie Q, Chen X, Xiao J, Liu S, Yang L, Chen J, Lai J, Lan R, Chen Y, Yang H, Guo X. Acupuncture combined with speech
rehabilitation training for post-stroke dysarthria: A systematic review and meta-analysis of randomized controlled trials.
Integr Med Res 2020; 9: 100431 [PMID: 32637314 DOI: 10.1016/j.imr.2020.100431]

Spencer KA, Brown KA. Dysarthria following Stroke. Semin Speech Lang 2018; 39: 15-24 [PMID: 29359302 DOL:
10.1055/5-0037-1608852]

Wang ZL, Yao YH, Gong BM, Yang C, Gu XD, Hu LM, Zhu MH, Zeng M, Fu JM, Jin MM, Shen F. The effects of
transcranial magnetic stimulation on post-stroke dysphagia. Zhonghua Wuli Yixue Yu Kangfu Zazhi 2020; 42 (05): 407-412
[DOLI: 10.3760/cma.j.issn.0254-1424.2020.05.006]

Jia JP. Neurology (6th Edition). Renming Weisheng Chubanshe 2008; 234

State Administration of traditional Chinese medicine. Diagnostic and therapeutic criteria of traditional Chinese
medicine. Nanjing Daxue Chubanshe 1994; 135-137

Zheng XY. Guiding principles for clinical research of traditional Chinese medicine (Trial). Zhongguo Yiyao Keji
Chubanshe 2002; 147

Gou R, Wang FL. Application of electroacupuncture combined with swallowing speech rehabilitation intervention in
dysphagia due to pseudobulbar paralysis. Sichuan Zhongyi 2019; 37: 187-190 Available from:
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SCZY201906067&DbName=DKFX2019

Zhao F, Xing J, Wang Y, Zhang L, Di X, Chang L. [Effects of tongue acupuncture combined with rehabilitation training
group of dysarthria on speech function in post-stroke dysarthria patients]. Zhongguo Zhen Jiu 2018; 38: 1080-1084 [PMID:
30672238 DOI: 10.13703/5.0255-2930.2018.10.013]

De Cock E, Oostra K, Bliki L, Volkaerts AS, Hemelsoet D, De Herdt V, Batens K. Dysarthria following acute ischemic
stroke: Prospective evaluation of characteristics, type and severity. Int J Lang Commun Disord 2021; 56: 549-557 [PMID:
33580596 DOI: 10.1111/1460-6984.12607]

Liaw MY, Hsu CH, Leong CP, Liao CY, Wang LY, Lu CH, Lin MC. Respiratory muscle training in stroke patients with
respiratory muscle weakness, dysphagia, and dysarthria - a prospective randomized trial. Medicine (Baltimore) 2020; 99:
e19337 [PMID: 32150072 DOI: 10.1097/MD.0000000000019337]

Rumbach AF, Finch E, Stevenson G. What are the usual assessment practices in adult non-progressive dysarthria
rehabilitation? J Commun Disord 2019; 79: 46-57 [PMID: 30875615 DOI: 10.1016/j.jcomdis.2019.03.002]

Werj A, Ae A, Als A. Use of acupuncture in the treatment of temporomandibular dysfunction. Revista Internacional de
Acupuntura 2019; 13: 76-81 [DOI: 10.1016/j.acu.2019.10.001]

Sun L, Fan Y, Fan W, Sun J, Ai X, Qiao H. Efficacy and safety of scalp acupuncture in improving neurological
dysfunction after ischemic stroke: A protocol for systematic review and meta-analysis. Medicine (Baltimore) 2020; 99:
€21783 [PMID: 32846808 DOI: 10.1097/MD.0000000000021783]

Hung CY, Wu XY, Chung VC, Tang EC, Wu JC, Lau AY. Overview of systematic reviews with meta-analyses on
acupuncture in post-stroke cognitive impairment and depression management. /ntegr Med Res 2019; 8: 145-159 [PMID:
31304087 DOI: 10.1016/j.imr.2019.05.001]

Chen FY, Li GP. Clinical Observation of Acupuncture plus Neuromuscular Electrical Stimulation for Motor Aphasia after
Ischemic Stroke. Shanghai Zhenjiu Zazhi 2015; 000(010): 944-946 [DOI: 10.13460/].1ssn.1005-0957.2015.10.0944]

Liu JL, Li JP. A preliminarily study of electrical stimulation of cerebellum on the rehabilitation treatment of patients with
post-stroke Broca aphasia. Nao Yu Shenjing Jibing Zazhi 2010; 18: 85-88 [DOI: 10.3969/j.issn.1006-351X.2010.02.002]
Zhao J, LiKJ, Li MR. Curative effect of acupuncture combined with low frequency electrical stimulation on spastic
dysarthria in acute cerebral infarction patients. Redai Yixue Zazhi 2015; 15: 1366-1369 Available from:
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=RDYZ201510018&DbName=CJFQ2015

Duan H-L, Zhang C-P, Xu X, Jiang TY. Effect of Acupuncture of Traditional Chinese Medicine and Speech Training
Combined with Electrical Stimulation on Primary Post-stroke dysarthria. Shijie Zhongyiyao 2019; 14: 187-190 [DOI:
10.3969/j.issn.1673-7202.2019.01.03]

Xing JX, Wang YY, Tang JQ. Therapeutic effect of acupuncture on post - stroke dysarthria and its safety: Meta-analysis.
Xinxueguan Kangfu Yixue Zazhi 2022; 31: 335-339 [DOI: 10.3969/j.issn.1008-0074.2022.03.16]

Xue JQ. Clinical observation of neuromuscular electrical stimulation combined with acupuncture in the treatment of
dysarthria after stroke. Da Yi Sheng 2017; 2: 59-60 [DOI: 10.19604/j.cnki.dys.2017.06.035]

Shi XW, Yang WL, Jie WJ. Exploring the effect of speech training combined with electrical stimulation intervention for
patients with dysarthria in first-episode stroke. Zhongguo Liaoyang Yixue 2021; 30: 856-858 [DOI:
10.13517/j.cnki.ccm.2021.08.023]

WJCC | https://www.wjgnet.com 12593 December 6,2022 | Volume10 | Issue34 |


http://www.ncbi.nlm.nih.gov/pubmed/7709401
https://dx.doi.org/10.1161/01.str.26.4.581
http://www.ncbi.nlm.nih.gov/pubmed/29941037
https://dx.doi.org/10.1186/s13063-018-2734-0
http://www.ncbi.nlm.nih.gov/pubmed/32637314
https://dx.doi.org/10.1016/j.imr.2020.100431
http://www.ncbi.nlm.nih.gov/pubmed/29359302
https://dx.doi.org/10.1055/s-0037-1608852
https://dx.doi.org/10.3760/cma.j.issn.0254-1424.2020.05.006
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=SCZY201906067&DbName=DKFX2019
http://www.ncbi.nlm.nih.gov/pubmed/30672238
https://dx.doi.org/10.13703/j.0255-2930.2018.10.013
http://www.ncbi.nlm.nih.gov/pubmed/33580596
https://dx.doi.org/10.1111/1460-6984.12607
http://www.ncbi.nlm.nih.gov/pubmed/32150072
https://dx.doi.org/10.1097/MD.0000000000019337
http://www.ncbi.nlm.nih.gov/pubmed/30875615
https://dx.doi.org/10.1016/j.jcomdis.2019.03.002
https://dx.doi.org/10.1016/j.acu.2019.10.001
http://www.ncbi.nlm.nih.gov/pubmed/32846808
https://dx.doi.org/10.1097/MD.0000000000021783
http://www.ncbi.nlm.nih.gov/pubmed/31304087
https://dx.doi.org/10.1016/j.imr.2019.05.001
https://dx.doi.org/10.13460/j.issn.1005-0957.2015.10.0944
https://dx.doi.org/10.3969/j.issn.1006-351X.2010.02.002
https://kns.cnki.net/kcms/detail/detail.aspx?FileName=RDYZ201510018&DbName=CJFQ2015
https://dx.doi.org/10.3969/j.issn.1673-7202.2019.01.03
https://dx.doi.org/10.3969/j.issn.1008-0074.2022.03.16
https://dx.doi.org/10.19604/j.cnki.dys.2017.06.035
https://dx.doi.org/10.13517/j.cnki.ccm.2021.08.023

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2022 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

