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Abstract: Objectives: To explore the clinical effect of electroacupuncture and scalp acupuncture combined with lan-
guage rehabilitation training on cognitive and speech functions of patients with aphasia after craniocerebral injury.
Methods: Seventy patients with aphasia after craniocerebral injury from January 2020 and January 2021 were
retrospectively collected after filtering. Among them, 35 patients received language rehabilitation training and were
included into a control group, and 35 patients who received electroacupuncture and scalp acupuncture combined
with language rehabilitation training were included in a study group. Aphasia quotient score, Loewenstein occupa-
tional therapy cognitive assessment (LOTCA) score and Boston Diagnostic Aphasia Examination (BDAE) score of the
two groups were compared. The relative risk factors of cognitive function and speech function in the patients were
explored by multiple regression analysis. Results: The pretreatment aphasia quotient and LOTCA score between the
two groups showed no obvious distinction (P>0.05). After treatment, the LOTCA and BDAE scores in the study group
were obviously better than those in the control group (P<0.05). Conclusions: The effect of electroacupuncture and
scalp acupuncture combined with language training is remarkable in treating aphasia after severe craniocerebral
injury. This combined approach, which can improve the language and cognitive disorders of patients, has valuable
application and research prospects in clinic.
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Introduction ing can improve their communication skKills,
which is crucial to restoring their confidence so
that they can soon participate in societal ac-

tivities again [4-6].

Aphasia is the loss or damage of acquired lan-
guage function caused by brain lesions, which
can result from cerebrovascular accident, vas-

cular malformation, brain tissue inflammation
or brain injury [1]. Previous studies have point-
ed out that about 75% of patients with cranio-
cerebral injury are accompanied by aphasia,
and most of them have speech disorders, au-
ditory processing disorders and receptive lan-
guage disorders, which harshly affect the lives
of patients and can cause a heavy burden on
families and society [2, 3]. For patients with
aphasia after craniocerebral injury, timely diag-
nosis, effective treatment and functional train-

At present, the clinical treatment of aphasia
after brain injury mainly focuses on rehabilita-
tion training [7-9]. The overall treatment goal is
to maximize the patients’ language ability and
restore their normal life and work. Some stud-
ies have shown that electroacupuncture at
brain functional areas and language areas can
improve the blood circulation of patients with
pathological changes and increase the supply
of cerebral blood flow [10, 11]. This treatment
can also promote the cerebral cortex to pro-
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duce a strong electrical tension and give full
play to the overall treatment effect. In addition,
stimulation with electroacupuncture and scalp
acupuncture can create collateral circulation
around the cerebral infarction or hemorrhage
site, attenuate cerebrovascular resistance, in-
crease glucose and blood oxygen supply, and
reduce brain tissue damage [12, 13].

It can be seen that electroacupuncture and
scalp acupuncture have good clinical efficacy in
treating brain injury related diseases. Here, we
designed a case-control study to explore the
clinical effect of electroacupuncture and scalp
acupuncture combined with language rehabili-
tation training on cognitive and speech func-
tions of patients with aphasia after craniocere-
bral injury.

Materials and methods
Clinical data

A total of 78 patients with aphasia after cranio-
cerebral injury admitted to The Number Two
Hospital of Baoding from January 2020 to
January 2021 were collected retrospectively.
After filtering, 70 patients were included. Am-
ong them, 35 patients received language reha-
bilitation training and were included in a con-
trol group, and 35 patients who received elec-
troacupuncture and scalp acupuncture com-
bined with language rehabilitation training were
placed in a study group. All the patients volun-
tarily participated in this study and signed the
informed consent form. This research protocol
was approved by the ethics committee of The
Number Two Hospital of Baoding (HX2022007).

Inclusion criteria: (1) Patients who were diag-
nosed with aphasia after craniocerebral injury
according to the symptoms, signs and condi-
tions, and the classification of language disor-
der level was 2-3. (2) Patients who had clear
consciousness and basically stable conditions.
(3) Patients who were over 18 years old. (4)
Patients without hearing or visual impairment
before onset.

Exclusion criteria: (1) Patients with dysfunction
of heart, liver, kidney or lung. (2) Patients who
were assessed to have dementia by Mini-
Mental State Examination. (3) Patients with
serious mental iliness. (4) Patients with other
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complications after brain injury, such as epi-
lepsy, hemiplegia, skull base fracture, hydro-
cephalus or subdural effusion. (5) Patients who
did not complete the whole study or those with
poor compliance. (6) Participants in other clini-
cal studies.

Treatment

Treatment for the control group: The patients
in the control group (n=35) were treated by
language rehabilitation training. The language
function of the patients was evaluated, and the
training program was developed according to
the language ability and aphasia degree of the
patients. Targeted and step-by-step language
rehabilitation training was given. The content
mainly included mouth shape and pronuncia-
tion training, practice dialogue following audio,
pronunciation muscle training, and individual
or targeted training. Firstly, mouth shape and
pronunciation training was to guide patients to
practice pronunciation by controlling lip and
tongue movement through mouth shaping and
sound controlling. Also, differentiation training
of vowels, initials and similar sounds were dis-
tinguished. Secondly, practice following audio
was to record the daily-life phrases and sen-
tences into audio, which usually started with a
paragraph of encouraging and suggestive lan-
guage. The patient was asked to repeat follow-
ing the audio for language training. The rules
are “easy first, difficult second” and “phrases
first, sentences next”. Thirdly, pronunciation
muscle training was to instruct patients to
open, grin, close and pout the month, as well
as to retract and forward-extend and lift the
tongue, so as to strengthen the flexibility. Re-
gular examination was carried out to regularly
check the patient’s language function, so as to
conduct targeted exercises to improve the pro-
nunciation weaknesses. Individual strengthen-
ing exercises were guided if necessary. Target-
ed training was carried out for patients with dif-
ferent types of aphasia. To be specific, reading
and expression were the main focuses for
patients with sports aphasia, on oral address
and words for patients with naming aphasia,
and comprehension and listening for patients
with complete aphasia. The language rehabili-
tation training was performed 30 minutes a day
for 4 months.
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Table 1. Baseline characteristics of the control and study groups

Control group  Study grou
(n=3$5) P (ni§5) PP
40.17+9.20 41.17+9.37 -0.417 0.678
16 (53.33%) 17 (56.67%) 0.067 0.795
3.01+0.47 -0.026 0.979

Index

Age (years old)
Sex (female, %)
Course of aphasia (months) 3.00+0.51
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Figure 1. Comparison of aphasia quotient. Note: a represents P<0.05 com-
pared with the same group before treatment; b represents P<0.05 compared
with the control group; ¢ represents P<0.05 compared with the same group

and neurosurgery [15]. The
Boston Diagnostic Aphasia Ex-
amination (BDAE) was used
to score language function,
including reading comprehen-
sion, repetition, writing and
fluency, in order to quantita-
tively describe and classify
the severity of aphasia [16].

Statistical processing

We employed SPSS 26.0 and
GraphPad Prism 8.0 for data
processing and visualization,
respectively. The count data
were described by the fre-
quency (%) and compared
using Chi-square test. The
measurement data were de-
scribed by (mean % sd) and
compared using independent

after 2 months of treatment.

Treatment for the study group: On the basis of
the treatment in the control group, electroacu-
puncture and scalp acupuncture were given to
the patients in the study group (n=35). Head
areas, including motor area, sensory area and
language area, were selected, and YaMen po-
int, FengFu point and BaiHui point were taken
as matching points. Then, 40 mm x 0.35 mm
disposable filiform needles (Huatuo brand fili-
form needle) were inserted into the scalp at
30° to the cap like tendon sheath. The needles
were connected to an electroacupuncture ther-
apeutic instrument (Huatuo electroacupunc-
ture therapeutic apparatus SDZ-ll), with cur-
rent intensity of 2 mA and frequency of 50
Hz. Electroacupuncture and scalp acupuncture
combined with language rehabilitation training
were performed 5 days continuously, then a
two-day break, for a total of 4 months.

Evaluation indicators and criteria

The aphasia quotient scores of the 70 patients
were evaluated with the Western Aphasia Ba-
ttery [14]. The Loewenstein occupational thera-
py cognitive assessment (LOTCA) score (includ-
ing 4 aspects, 20 items) of the patients we-
re assessed to evaluate patients’ cognitive
function in rehabilitation medicine, neurology
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t-test (intergroup) and paired
t-test (intragroup, before and
after treatment). Multiple re-
gression analysis was utilized to explore the
relative risk factors of cognitive and speech
functions of the patients. The significance level
was set at P<0.05.

Results

Baseline characteristics of the control and
study groups

There was no statistical significance in age,
sex and course of aphasia between the control
and study groups (P>0.05) (Table 1).

Comparison of aphasia quotient

Before treatment, there was no distinction in
aphasia quotients between the two groups
(P>0.05). After treatment, the aphasia quo-
tients were improved in both groups (P<0.05).
After 2 and 4 months of treatment, the apha-
sia quotients in the study group were better
than those in the control group (P<0.05) (Figure
1).

Comparison of LOTCA score

Before treatment, there was no obvious dis-
tinction in the LOTCA score between the two
groups (P>0.05). After treatment, the scores
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Figure 2. Comparison of LOTCA score. Note: LOTCA: Loewenstein occupation-
al therapy cognitive assessment. a, b, ¢ had the same meanings as those in

Figure 1.

were higher than those before treatment in
both groups, and the score was obviously high-
er in the study group than that in the control
group (P<0.05) (Figure 2).

Comparison of BDAE

Before treatment, the writing function score,
retelling function score, reading comprehen-
sion score, and fluency score were not obvious-
ly distinct between the control group and the
study group (P>0.05). After 2 and 4 months of
treatment, these four indexes were increased
in both groups, and were significantly better in
the study group than those in the control group
(P<0.05). See Figure 3.

Discussion

Human speech function is dominated by the
dominant hemisphere of the brain, and most
people will develop aphasia after damage in
their dominant hemisphere [17]. The preva-
lence of aphasia after craniocerebral injury can
be as high as 75%. Patients with aphasia have
a reduced ability in understanding and express-
ing human communication symbols, including
the expression and understanding of speech,
grammar, vocabulary, language structure, as
well as content and meaning [18, 19]. The au-
ditory processing disorder of aphasia can be
manifested in the perception of phonemes, the
understanding of vocabulary and semantics,
and the understanding of syntax [20, 21].
Based on the symptoms, aphasia can be divid-
ed into running aphasia, complete aphasia, tha-
lamic aphasia, sensory aphasia, naming apha-
sia and mixed aphasia. At present, the clinical
treatment for aphasia after brain injury mainly
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the vein and dredging the
meridians through acupunc-
ture points [23]. Acupuncture
and moxibustion were per-
formed on the head. The
motor area, sensory area and
language area were selected for treatment to
directly act on the disease site and give full play
to the overall treatment effect [24]. At the same
time, Yamen point, Fengfu point and Baihui
Point were selected. Baihui is the interactive
point between foot and liver vein, which can
replenish blood. Yamen is an important acu-
point for aphasia, which can expel wind. Fengfu
is an important acupoint for controlling wind,
and it can clear customs, open orifices, and
clear away heat and wind [25]. The functions of
various regions of the cerebral cortex are close-
ly related to the local blood flow. Most of the
head acupoints have the effects of stimulating
hypoglossal nerves, enhancing the flexibility of
the tongue body and root, and correcting pro-
nunciation [26]. Direct stimulation of head acu-
points by electric needles can improve blood
circulation, increase oxygen partial pressure in
brain tissue, improve nutrition in tissues around
lesions, accelerate metabolic recovery of brain
tissue and cells, improve the supply and utiliza-
tion of glucose and oxygen, change bioelectric
activities in cerebral cortex and improve lan-
guage function [27].

Previous studies have pointed out that stimu-
lating patients with electroacupuncture can
create collateral circulation around the cerebral
infarction or cerebral hemorrhage site, attenu-
ate cerebrovascular resistance, increase glu-
cose and blood oxygen supply, and reduce
brain tissue damage [28]. In this study, we
found that the cognitive and speech functions
in the study group were obviously better than
those in the control group after treatment. This
is because electroacupuncture on brain func-
tional areas and language areas can improve
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Figure 3. Comparison of Boston Diagnostic Aphasia Examination (BDAE), including writing function score (A), retelling function score (B), reading comprehension
score (C) and fluency score (D). Note: a, b, ¢ had the same meanings as those in Figure 1.
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the blood circulation of patients with patholo-
gical changes, increase the supply of cerebral
blood flow and then improve aphasia [29]. Also,
it can promote the cerebral cortex to produce
a strong electrical tension and give full play to
the overall treatment effect [30]. Some studies
have shown that electroacupuncture and scalp
acupuncture can regulate the secretion of neu-
rotransmitters [31]. Specifically, serum sero-
tonin is an important neurotransmitter in the
body, which participates in the process of cog-
nition and learning, and is related to the cog-
nitive function of patients [32]. Brain derived
neurotrophic factor can promote neuronal plas-
ticity and survival, maintain cognitive memory
function, and it shows low expression after
brain injury [33]. Dopamine can cause cerebral
vasospasm, lead to cerebral microcirculation
disturbance, and aggravate the degree of hy-
poxia and ischemia of brain injury [34]. Based
on these, regulating neurotransmitters may
also be one of the reasons why electroacupu-
ncture and scalp acupuncture can improve the
language function and cognitive function of
patients with aphasia after brain injury.

In conclusion, the combined application of
electroacupuncture, scalp acupuncture and
language training in patients with aphasia after
craniocerebral injury is of significant value and
worthy of further clinical application.
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