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Background: Motor aphasia, which can a�ect the communication ability

of patients and even triggers severe psychological disorders, is one of the

most common sequelae after stroke. Acupuncture (a typical complementary

alternative therapy) is frequently combined with speech training (ST) to treat

post-stroke motor aphasia (PSMA) and presents significant e�cacy. However,

the most e�ective acupuncture intervention is still unknown. This study aims

to analyze the e�cacy of several acupuncture approaches combined with ST

for PSMA to identify the best intervention for clinical decision-making by using

network meta-analysis (NMA).

Methods: Eight major databases were searched from the time of their

establishment to March 2022. Clinical e�cacy rate (CER) was used as the

primary outcome indicator. R software (version 4.13.0) and STATA software

(version 16.0) were used to analyze the data.

Results: A total of 29 randomized controlled trials (RCTs) and six treatment

regimens were included in this study. In the pair-wise meta-analysis, we found

that the e�cacy of scalp-tongue acupuncture (STA) combined with ST [OR

= 8.30; 95% Credible interval (CrI): 3.87, 17.33], tongue acupuncture (TA)

combined with ST (OR = 3.95; 95% CrI: 2.27, 6.89), scalp-body acupuncture

(SBA) combinedwith ST (OR= 3.75; 95%CrI: 2.26, 6.22), scalp acupuncture (SA)

combined with ST (OR = 2.95; 95% CrI: 1.74, 5.0), and body acupuncture (BA)

combined with ST (OR = 2.30; 95% CrI: 1.26, 4.19) were significantly superior

to that of ST. In addition, the e�cacy of STA + ST was significantly superior to

that of SA +ST (OR = 2. 82; 95% CrI: 1.24, 6.38) and BA + ST (OR = 3.61; 95%

CrI: 1.40, 9.29). According to the surface under the cumulative ranking curve

(SUCRA), STA + ST (SUCRA = 97.9%) may be the best treatment regimen to

improve the clinical outcome in patients with PSMA.

Conclusion: The NMA showed that STA combined with ST may be the best

treatment to improve CER, compared with other combination treatments.

However, since the overall quality and number of studies are limited, further

RCTs with a large sample and multicenter are needed for further validation.

Systematic review registration: https://www.crd.york.ac.uk/prospero/

display_record.php?RecordID=316081, identifier CRD42022316081.
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Introduction

Aphasia is a language impairment caused by damage to

the brain’s language centers (1). Stroke-induced cerebrovascular

disease is the leading cause of aphasia, and it has an impact

on one-third of stroke survivors. Among them, 30–43% of

those affected still have language dysfunction after 6 months

post-stroke (2–4). Motor aphasia, often known as Broca’s

aphasia, is the most common type of aphasia (5). The primary

manifestation is impairment in oral expression, and even

complete loss of speech, which inevitably affects the patient’s

ability to communicate and increases the risk of depression and

other psychological disorders over time (6, 7).

Although most patients improve throughout the transition

from the acute to chronic phase, persisting language impairment

is still prevalent in patients (8). Currently, speech training

(ST) remains the primary treatment for post-stroke aphasia.

However, its effectiveness is inconsistent and restricted. A meta-

analysis study of ST for post-stroke aphasia found that it is

recommended that speech therapy must be provided for at least

5–10 h per week and should be started as soon as possible

after a stroke. Moreover, intensive ST for over 2–3 months

is essential to maximize patients’ recovery from post-stroke

aphasia, and failure to provide this training may affect the

prognosis of patients (9). However, not all patients can bear

this high intensity and frequency of training (10). Therefore,

perhaps ST combined with other interventions may have a more

desirable synergistic or complementary effect on the language

recovery of patients (11).

As an essential part of Chinese medicine, acupuncture

has a history of more than 3,000 years, and its efficacy has

been widely recognized. The reconfiguration of the left brain

language network has been found to be critical for language

recovery in studies (12). An acupuncture study using magnetic

resonance imaging (MRI) test showed that acupuncture could

restore speech function by inducing activation in the most

severely damaged part of the brain’s left hemisphere (13). In

addition, relevant clinical studies have shown that acupuncture

at language-related acupoints can facilitate language recovery by

promoting the reorganization of the functional cortex. All of

these studies confirm the indispensable role of acupuncture in

treating stroke aphasia (14). However, there are many types of

acupuncture treatments for post-stroke motor aphasia (PSMA).

Most clinical interventions are based on scalp, tongue, and body

acupuncture (BA) and have also achieved significant efficacy.

Scalp acupuncture (SA) is a method of treating the disease by

Abbreviations: PSMA, Post-stroke motor aphasia; RCTs, Randomized

controlled trials; NMA, Network meta-analysis; TCM, Traditional Chinese

medicine; CER, Clinical e�cacy rate; ST, Speech training; BA, Body

acupuncture; SA, Scalp acupuncture; TA, tongue acupuncture; SBA,

Scalp-body acupuncture; STA, Scalp-tongue acupuncture.

stimulating acupoints or treatment areas of the cerebral cortex

in the corresponding projection areas of the scalp (15). PSMA

is located in the brain; thus, acupuncture of the corresponding

acupoints in the head can dredge the meridians and can regulate

the Qi and blood, which can promote the relative recovery of

the patient’s damaged speech (16). Tongue acupuncture (TA)

is a newly created micro-needle therapy under the guidance of

the Traditional Chinese Medicine (TCM) theory and modern

biological holography. As the main vocal organ, the tongue

is closely related to the internal organs and meridians. By

acupuncture of specific points on the tongue body and the

sublingual peripheral nerve, patients can promote their recovery

of dysarthria and speech function (17). In addition, TCM

theory emphasizes a holistic concept, and BA treatment is the

integration of holistic and local regulation to regulate the whole

body Qi activity of patients and help them restore healthy Qi

and repel out pathogenic factors (18). However, it should be

noted that there is a lack of guidelines to rank the efficacy

of different acupuncture treatments for PSMA, which will

confuse the clinical selection of appropriate treatment options

for physicians. Combining direct and indirect evidence, network

meta-analysis (NMA) draws on classically paired meta-analyses

and summarizes the effects of many treatments for a single

disease (19, 20). It can also evaluate the effectiveness of various

therapies and estimate the relative efficacy of these interventions

(21, 22). This study aims to examine the effectiveness of various

acupuncture therapies combined with ST for treating PSMA by

using NMA as the research tool, so as to provide a reference basis

for selecting the best interventions for clinical application.

Materials and methods

This NMA follows the NMA systematic review and

meta-analysis preferred reporting project guidelines (23). The

PROSPERO registration number for this NMA protocol

is CRD42022316081.

Search strategy

We searched the Web of Science, PubMed, EMBASE,

Cochrane Central Controlled Trials, China Knowledge

Network (CNKI), WanFang database, VIP database, and

China Biomedical Literature Database (CBM) for randomized

controlled trials (RCTs) of acupuncture combined with ST

for PSMA. In addition, relevant systematic evaluations and

reference lists of included studies were searched manually

to ensure the comprehensiveness of included studies. The

search started with the establishment of the database on March

28, 2022. The search strategy was to combine subject terms

with free words (from Mesh). The subject words included:

“acupuncture”, “scalp acupuncture”, “tongue acupuncture”,
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“electro-acupuncture”, “blood pricking therapy”, “eye-

acupuncture”, “ear acupuncture”, “speech training”, “stroke”,

“cerebral infarction”, “cerebral hemorrhage”, “motor aphasia”,

“broca aphasia”, and “randomized controlled trials.” The search

strategies such as PubMed are shown in Supplementary Table 1.

Selection and inclusion criteria

The inclusion criteria were as follows. (1) According to

the clear diagnostic criteria, regardless of gender and age,

patients were diagnosed with PSMA. However, the article should

clearly describe that the baseline was comparable between

the groups (P > 0.5). (2) RCTs. (3) The treatment group

received ST combined with different acupuncture therapies [e.g.,

SA, TA, BA, scalp-tongue acupuncture (STA), and scalp-body

acupuncture (SBA)]. There is no restriction on acupuncture

point selection, stimulation intensity, or treatment mode. The

control group was treated with ST alone or intercomparison

between interventions. (4) The primary outcome was the

clinical effective rate (CER). Based on the presence of clinical

symptoms and objective indicators, efficacy was divided into

valid and invalid categories. No improvement in clinical

symptoms was considered invalid. CER = (total number –

invalid number)/total number×100% (24).

Exclusion criteria included: (1) The research subjects were

non-clinical patients; (2) Participants did not meet the inclusion

criteria, such as non-PSMA; (3) outcome indicators that failed

to meet the inclusion criteria were included; (4) The treatment

group received non-acupuncture therapy combined with ST;

(5) repetitively published studies; and (6) Unavailability of full-

text studies.

Study selection and data extraction

EndNote version 20 was used to exclude duplicate literature,

and the first round of screening was performed by reading the

titles and abstracts. Literature that did not meet the inclusion

criteria was excluded by re-evaluating the whole text. The data

were extracted by two researchers (MT and GH). In the event of

a disagreement, the third researcher (SH) would make the final

decision. Title, author, publication year, sample size, age, disease

course, treatment group, control group interventions, duration

of treatment, and outcome indicators were included in the data

extraction contents.

Risk of bias assessment

Both JMW and YLL used the RCT risk of bias assessment

tool of the Cochrane Handbook of Systematic Reviews version

5.1.0 (25) to assess the overall quality of the studies, and a third

investigator (DL) assisted them in determining the degree of

variation in their findings. The assessment consisted of seven

items, and each item was rated as low, medium, or high risk of

bias. Review Manager version 5.4 was used to generate the risk

of bias data (Cochrane, London, UK).

Statistical analysis

Network meta-analysis was performed using R software

version 4.13.0 based on the Bayesian framework of the Markov

chain Monte Carlo (MCMC) consistency model. The initial

value was set using four Markov chains. The number of

iterations for the first update of the model was set to 50,000,

and the number of iterations for continuous updates was set

to 100,000. To eliminate the effect of the initial value, the

first 50,000 anneals were discarded and the sampling was

started from 50,001 iterations. Estimation and extrapolation

assume that the density reaches a steady state under which

the convergence of the results is evaluated using the potential

scale reduction parameter (PSRF). Convergence is suggested to

be complete when the PSRF is between 1 and 1.5, indicating

that the model is stable enough for data analysis. Dichotomous

variables were expressed as the ratio of odds ratios (ORs) and

95% confidence intervals (CIs).

Stata software version 16.0 (StataCorp, College Station, TX,

USA) was used to draw a network evidence map to show

the close relationship between interventions and each outcome

indicator. The loop inconsistency test assessed the inconsistency

between direct and indirect comparisons in the presence of

closed loops. When the inconsistency factor (IF) was close

to zero, 95% CI included zero. It indicated that the direct

evidence was consistent with the indirect evidence and the

results were reliable. The cumulative ranking curve [surface

under the cumulative ranking curve (SUCRA)] was used to

rank the probability of different interventions; the higher the

scores of SUCRA, the better the efficacy or safety. Minor sample

effects or publication bias were detected by comparing corrected

funnel plots.

Results

Characteristics of the included studies

A total of 919 studies were searched. After several rounds

of screening, 29 RCTs were finally included (26–54), and 2,082

patients were included in the total. Figure 1 depicts the process

of screening the literature.

Of these, 28 trials (26–44, 46–54) were two-armed RCTs, and

1 trial (45) was three-armed. A total of six interventions were

also included, such as ST, STA combined with ST, TA combined

with ST, SBA combined with ST, SA combined with ST, and BA
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FIGURE 1

Literature screening process.
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TABLE 1 Characteristics of included studies.

Study ID Participant Age Gender
(M/F)

Interventions Course

T T1 C T T2 C

Qin (26) 33 32 T: 60.52± 5.89 T: 23/10 BA+ ST ST 6w

C: 58.44± 6.81 C: 28/ 4

Fan (28) 34 34 T: 57.85± 8.85 T: 18/16 TA+ ST ST 2w

C: 57.21± 9.08 C: 20/14

Yu (27) 30 30 T: 62.80± 9.92 T: 17/13 SBA+ ST ST 8w

C: 65.40± 9.45 C: 19/11

Wang et al. (31) 35 35 T: 65.4± 4.6 T: 19/16 STA+ ST SA+ST 4w

C: 64.5± 4.8 C: 20/15

Ren et al. (33) 35 35 T: 53.0± 4.0 T: 19/16 TA+ ST ST 4w

C: 55.0± 6.0 C: 15/20

Li et al. (32) 51 51 T: 62.08± 7.11 T: 28/23 TA+ ST BA+ST 12w

C: 63.42± 6.77 C: 24/27

Xu (30) 25 25 T: 64.44± 9.7 T: 14/11 TA+ ST ST 8w

C: 64.72± 7.87 C: 15/10

Zhang (29) 25 24 T: 63.40± 8.28 T: 15/10 BA+ ST ST 4w

C: 59.33± 8.13 C: 20/ 4

Zhang and Sun (34) 38 38 T: 57.32± 7.43 T: 21/17 SA+ ST ST 8w

C: 59.16± 7.9 C: 23/15

Yin (35) 40 40 T: 59.70± 12.4 T: 27/13 SBA+ ST ST 4w

C: 59.48± 10.9 C: 29/11

Yang et al. (36) 30 30 T: 65± 9.66 T: 18/12 STA+ ST SBA+ ST 3w

C: 61.97± 13.2 C: 21/ 9

Quan (37) 30 30 T: 56.77± 10.1 T: 18/12 SBA+ ST SA+ ST 4w

C: 57.73± 9.82 C: 17/13

Jin et al. (37) 40 39 T: 53.98± 9.46 T: 23/17 SA+ ST BA+ ST 4w

C: 54.60± 7.65 C: 21/18

Teng and Hong
(39)

46 45 T: 56.30± 17.4 T: 24/22 SA+ ST ST 30d

C: 57.60± 16.5 C: 25/20

Xiong et al. (40) 32 32 T: 63.58± 7.44 T: 20/12 BA+ ST ST 5w

C: 64.08± 7.67 C: 18/14

Wang (41) 30 30 T: 58.24± 8.27 T: 18/12 SA+ ST ST 4w

C: 59.10± 8.88 C: 16/14

He et al. (42) 40 40 T: 53.86± 7.12 T: 26/14 STA+ ST ST 8w

C: 54.18± 6.25 C: 25/15

Hu (43) 30 30 T: 65.33± 9.33 T: 17/13 TA+ ST ST 30d

C: 66.10± 6.70 C: 20/10

(Continued)
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TABLE 1 (Continued)

Study ID Participant Age Gender
(M/F)

Interventions Course

T T1 C T T2 C

Zhang (44) 30 30 T: - T: 20/10 SA+ ST ST 3w

C: - C: 22/ 8

Hou et al. (45) 30 30 30 T: 57.07± 10.9 T:16/14 SA+ ST SB+ST ST 14d

T2: 57.10± 11 T2:13/17

C: 56.70± 10.5 C:15/15

Li and Yue (46) 36 31 T: 65.16± 8.09 T: 21/15 TA+ ST ST 15d

C: 62.45± 7.92 C: 19/12

Gu (47) 43 41 T: 62.80± 7.12 T: 23/15 TA+ ST ST 30d

C: 63.69± 6.79 C: 22/14

Huang and Huang
(48)

42 42 T/C : 62± 5.0 T: 22/20 BA+ ST ST 2w

C: 21/21

Chen (50) 30 30 T: 61.38± 4.23 T: 17/13 STA+ ST ST 60d

C: 61.25± 4.14 C: 16/14

Huang (49) 58 57 T: 65.85± 3.02 T: 31/27 SBA+ ST ST 28d

C: 64.86± 5.39 C: 29/28

Liang (52) 39 39 T: 65.13± 11.32 T: 28/11 STA+ ST BA+ ST 2w

C: 66.44± 10.41 C: 29/10

Shen and Shao (54) 20 20 T: 50.40± 11.87 T: 12/8 STA+ ST ST 8w

C: 54.70± 8.63 C: 9/11

Piao (53) 30 30 T: 58.20± 7.31 T: 15/15 SBA+ ST ST 30d

C: 58.43± 6.85 C: 13/17

Huang (49) 48 48 T: 60.96± 9.46 T: 24/24 SA+ ST ST 30d

C: / C: 26/22

BA, body acupuncture; SA, scalp acupuncture; TA, tongue acupuncture; SBA, scalp-body acupuncture; STA, scalp-tongue acupuncture; ST, speech training; C, control group; T, treatment

group; m, month; d, day; w, week; CER, clinical effective rate.

combined with ST. Notably, all 29 studies reported CER. Specific

baseline details are shown in Table 1.

Quality evaluation

Regarding random sequence generation, 17 studies (26,

28, 31, 33–37, 41, 42, 45, 47–49, 51, 53, 54) used random

number tables, seven studies (29, 38, 43, 44, 46, 50, 52) used

computer-generated random numbers, and 5 studies (27, 30,

32, 39, 40) mentioned randomness only. Regarding distribution

concealment, five studies (33, 38, 44, 47, 52) used opaque

envelopes, while the remaining 21 trials did not unclear it.

Due to the limitations of the intervention, just two studies

(29, 46) proposed the blinding of investigators. In four studies

(29, 38, 46, 47), investigators were masked to the outcome

indicators assessors. A total of 26 studies (26–54) reported

prespecified outcome indicators. Moreover, five studies (26,

28, 29, 34, 44) mentioned safety. The results are shown in

Supplementary Figures 1, 2.

Network meta-analysis

Clinical e�ectiveness rate

A total of 29 studies reported the CER (26–54), including 10

direct comparisons [ST vs. STA + ST (n = 3), ST vs. SBA + ST

(n = 4), ST vs. TA (n = 6), ST vs. SA + ST (n = 6), ST vs. BA

+ ST (n = 5), BA + ST vs. SA + ST (n = 2), BA + ST vs. TA +

ST (n = 1), SA + ST vs. SBA + ST (n = 1), SA + ST vs. STA +
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ST (n= 2), SBA+ ST vs. STA+ ST (n= 1)]. Figure 2 shows the

network evidence graph. The results of NMA of clinical efficacy

are shown in Table 2. Compared with ST alone, STA + ST (OR

= 3.80; 95% CrI: 3.87, 17.83), TA + ST (OR = 3.95; 95% CrI:

2.27, 6.89), SBA+ ST (OR= 3.75; 95% CrI: 2.26, 6.22), SA+ ST

(OR= 2.95; 95% CrI: 1.74, 5.00), and BA+ ST (OR= 2.30; 95%

CrI: 1.26, 4.19) were all related to the improvement of CER. In

addition, the efficacy of STA + ST was significantly superior to

that of SA +ST (OR = 3.61; 95% CrI: 1.40, 9.29) and BA + ST

(OR= 2.82; 95% CrI: 1.24, 6.38).

According to the results of the SUCRA probability ranking

chart (Table 2 and Supplementary Figure 3), STA + ST was

probably the most effective intervention to improve clinical

efficacy (97.8%), followed by TA + ST (66.8%). The 6

interventions are ranked as follows: STA + ST (97.8%) > TA

+ ST (66.8%) > SBA+ ST (62.6%) > SA+ ST (44.3%) > BA+

ST (28.3%) > ST (0.1%).

We plotted a comparison-adjusted funnel plot for the CER.

As shown in Figure 3, studies were symmetrical in distribution

on both sides of the inverted funnel; however, there was still a

scattered point below the inverted funnel. Therefore, we further

performed Egger’s test, and the result showed P= 0.327 (>0.05),

suggesting that the possibility of risk of bias in this study is low

(Supplementary Table 2).

Model convergence and consistency test

Inconsistency can affect the accuracy of NMA and threaten

the validity of the results. Thus, consistency testing is an

FIGURE 2

The network evidence graph for CER. ST, Speech training; BA,

body acupuncture; SA, scalp acupuncture; TA, tongue

acupuncture; SBA, scalp-body acupuncture; STA, scalp-tongue

acupuncture.

essential part of the NMA process, and it provides specific

assurance for the reliability of indirect evidence with the

available statistical efficiency (55, 56). This study showed that the

network analysis of the primary outcome was consistent with the

consistency model (P = 0.514; >0.05). In the Brooks Gelman

Rubin diagnostic plots, all of the shrinking factors were < 1.2

(Supplementary Figure 4). The IF values of each closed loop

were distributed from 0.10 to 1.29 and the lower limit of 95% CI

contained 0 (Supplementary Figure 5). Clearly, the results show

no apparent signs of inconsistency in this NMA.

Discussion

To the best of our knowledge, this is the first Bayesian NMA

study using different acupuncture techniques combined with

ST for PSMA. From the 29 RCTs (26–54), we included five

acupuncture therapies commonly used in the clinical treatment

of PSMA combined with ST, BA + RT, SA + RT, TA + RT, SBA

+ RT, and STA+ RT, with significant efficacy compared with ST.

Post-stroke motor aphasia is a disease that severely affects

the communication ability of patients and even triggers a range

of psychological disorders. Thus, it is urgent to explore a

safe and effective treatment option. As an alternative therapy

for post-stroke aphasia rehabilitation, acupuncture has some

typical advantages (57), such as no side effects, ease of

operation, low cost, and high compliance. Also, it is more

acceptable to most patients. A mechanistic study on acupoint

stimulation pointed out that after nerve injury, long-term

intense stimulation of acupoints will produce an inflammatory

response, sensitize receptors and ion channels on local nerve

fibers, and stimulate relevant receptors on acupoints to converge

on spinal horn neurons so as to regulate body functions (58).

Among the five different acupuncture techniques combined with

ST interventions, STA combined with ST may be the most

potential one for treating PSMA. This study showed that STA

+ ST (OR = 3.80; 95% CrI: 3.87, 17.83; SUCRA = 97.8%) was

the optimal treatment option to improve the clinical efficiency

rate in patients with PSMA.

According to Chinese medicine, the head is closely related

to the five Zang organs. Precisely because the disease location

of PSMA is in the brain, through the acupuncture of head

acupoints, it can stimulate the meridians and internal organs

that are connected to it, dredging the meridian, opening the

orifice, and producing sound. Modern medical research on

cerebral blood flow, EEG, and blood rheology pointed out

that acupuncture of scalp points can improve cerebral blood

circulation, increase blood flow, restore blood supply to diseased

brain tissue, and improve cerebral electrical activity and cortical

inhibition, thus activating brain speech function (59, 60). The

clinical treatment of PSMA is based chiefly on acupuncture in

the speech I region, namely, the projection of Broca’s area on

the scalp. Coincidentally, the speech I region coincides with
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TABLE 2 Relative e�ect sizes of CER e�cacy after the intervention.

SUCRA
97.8%

E SUCRA
66.8%

2.10
(0.82, 5.37)

C SUCRA
62.6%

2.21
(0.94, 5.19)

1.05
(0.50, 2.22)

D SUCRA
47.8%

2.82

(1.24, 6.38)

1.34
(0.63, 2.84)

1.27
(0.66, 2.46)

B SUCRA
26.1%

3.61

(1.40, 9.29)

1.72
(0.83, 3.55)

1.63
(0.76, 3.52)

1.28
(0.63, 2.60)

A SUCRA
0.1%

8.30

(3.87, 17.83)

3.95

(2.27, 6.89)

3.75

(2.26, 6.22)

2.95

(1.74, 5.00)

2.30

(1.26, 4.19)

ST

Treatments were ranked in order of their likelihood of being the best treatment. The above data represent the confidence interval. The bold font indicates that there was a statistically

significant difference between the two treatments. BA, body acupuncture; SA, scalp acupuncture; TA, tongue acupuncture; SBA, scalp-body acupuncture; STA, scalp-tongue acupuncture;

ST, speech training; CER, clinical effective rate; SUCRA, The surface under the cumulative ranking curve.

FIGURE 3

Comparison-adjusted funnel plots for the CER network. ST, Speech training; BA, body acupuncture; SA, scalp acupuncture; TA, tongue

acupuncture; SBA, scalp-body acupuncture; STA, scalp-tongue acupuncture.

the somatotopic projections of mirror neuron brain regions.

Also, the activation of the mirror neuron system has an actual

language support function, and it is involved in language

processing and plays a significant role in activating language

response mechanisms (61). Related studies have shown that

stimulation of dominant hemispheric lesions and perifocal

areas (Broca’s area) along with the activation of nondominant

hemispheric mirror areas (which coincide with language

areas) leads to the strengthening of central reflex connections

in language and contributes to the activation and neural

remodeling of brain language networks (62, 63). However, SA

+ ST (SUCRA = 44.3%) ranked relatively weakly in our study

results in terms of improved clinical effectiveness. Moreover,

the efficacy of the combined treatment of STA + ST (OR =

3.61; 95% CrI: 1.40, 9.29) was significantly superior to that of

SA+ ST.
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Thus, it is noteworthy that as an essential organ of

phonation, the tongue plays an essential role in speech

rehabilitation. It is closely related to the heart, spleen, kidney,

and other visceral organs. Stimulating the acupuncture points

on the tongue can dredge the blood stasis meridians on the

tongue, improve the local blood supply, and increase the

elasticity of the tongue. Also, it helps to regulate the Qi

and blood to nourish the tongue’s body, thus facilitating the

recovery of speech function (43). Modern medicine believes

that abundant nerve tissues are distributed on the tongue

body, and the stimulation of acupuncture of tongue roots can

reflexively enhance the excitability of the central nervous system.

Balancing specific and nonspecific conduction systems through

cortical-thalamo-cortical regulation can further reconstruct the

neural circuit of speech activity and accelerate the recovery

of speech function (64). Due to the inconvenience of leaving

the needle in the tongue, blood pricking therapy, acupuncture

of Jinjin (EX-HN12), Yuye (EX-HN13), and tongue points

corresponding to the heart, spleen, and kidney are frequently

adopted clinically (65). Studies on related mechanisms pointed

out that the anatomical sites of the heart, spleen, kidney,

EX-HN12, and EX-HN13 points are between the thyroid

cartilage and the root of the tongue and have pharyngeal,

vagus, sublingual, and hyoid muscle nerve distribution with the

ability to innervate the pharyngeal muscles and vocal cords.

Acupuncture of these points stimulates the lingual root nerve,

activates reflex pathways, strengthens excitatory reflexes, and

promotes recovery of damaged and deformed neurons, thus

improving motor aphasia (66). Our study is generally consistent

with the above findings that TA + ST (SUCRA = 66.8%) is the

second most crucial intervention after STA + ST (SUCRA =

66.8%) for the treatment of PSMA. However, according to TCM,

language production is a joint effort between the heart (brain)

and the tongue. Although TA has advantages, interventions

combined with STA can provide significantly better efficacy.

Thus, it is more worthy of clinical application.

Notably, BA+ ST (SUCRA= 28.3%) ranked the last among

five acupuncture interventions. The concept of BA treatment

is based on the holistic concept of Chinese medicine. TCM

believes that language is a manifestation of consciousness, and

BA treatment, based on the “Xingnao Kaiqiao” acupuncture

method, achieves the purpose of opening the linguae orifices

by means of inducing resuscitation and harmonizing the Qi

and blood (67). The function mechanism in the treatment of

PSMA may be related to the following: (1) improving blood

rheology, increasing cerebral oxygen supply and blood flow,

and significantly reducing brain tissue necrosis; (2) improving

brain electrical activity and stimulating brain language function;

and (3) improving the metabolism of ATPase in microvascular

endothelial cells, thus promoting brain metabolism (40).

However, two clinical studies on PSMA (68) pointed out that

considering the specificity of post-stroke aphasia regarding

disease location, “Xingnao Kaiqiao” acupuncture may lack

targeting for language function improvement. This may explain

why the efficacy of BA is not superior in treating PSMA

compared to other acupuncture interventions. However, it still

needs to be explored by including more direct evidence in

the future.

Limitations

However, there are still some limitations to our study. First,

all of the studies that were included were from China. No

studies from other countries may make the results less accurate

and convincing. Second, although no significant inconsistencies

were found in this NMA, considering the small sample size

of individual studies, the small number of included studies,

and the lack of more direct comparisons between acupuncture

treatments, it may lead to some potential bias and affect the

reliability of the results. Finally, given the relatively small

number of patients included, additional multicenter and high-

quality RCTs are still needed to validate our findings in

the future.

Conclusion

After a thorough comparison of the effectiveness indicators

of six different treatments, the Bayesian NMA showed that

scalp and TA combined with ST (STA + ST) may be the best

acupuncture-related therapies to improve clinical outcomes in

patients with motor aphasia after stroke. Since the current

literature is limited and some reports are of average quality,

more controlled trials with large samples and multicenter are

necessary to validate the available evidence. However, our study

still provides reliable information for PSMA treatment decision-

making. Also, it is still recommended that physicians make

reasonable choices in clinical practice based on the specific

situation of their patients.
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