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Abstract: Objective: To study the effects of acupuncture at Baihui, Shenting, Sishencong, Sanyinjiao, Zusanli, 
Neiguan, and Shenmen acupoints combined with auricular point pressing with bean on clinical efficacy, inflamma-
tory factors and sleep quality of patients with cerebral ischemic stroke (CIS) in convalescent stages. Methods: A 
prospective study was conducted on 80 patients with CIS. Control group (n = 40) received a conventional treatment 
regimen, while the observation group (n = 40) received additional acupuncture combined with auricular point press-
ing in addition to treatment in the control group, once a day for 30 min each time for 14 d. Clinical efficacy, inflamma-
tory factors, cognitive function and sleep quality of both groups were observed before and after treatment. Results: 
The total effective rate of the observation group was higher compared with that of the control group (P < 0.05). 
The improvements of inflammatory factors, mini-mental state examination, Montreal Cognitive Assessment and 
sleep quality in the observation group were better compared with those in the control group (P < 0.05). Conclusion: 
Acupuncture combined with auricular point pressing with bean in the treatment of CIS can improve clinical efficacy, 
reduce inflammation, improve cognitive function and sleep quality.

Keywords: Acupuncture, auricular point pressing with bean, cerebral ischemic stroke, clinical efficacy, inflamma-
tory factors, sleep quality

Introduction

Cerebral ischemic stroke (CIS) is the main type 
of cerebrovascular diseases, and it accounts 
for more than 80% of cerebrovascular diseas-
es. It is mainly due to the decrease of cerebral 
blood supply caused by stenosis or occlusion of 
cerebral arteries for various reasons. CIS has 
become the second leading cause of death in 
China, often presenting with an acute onset, 
and most patients are over 60 years old [1-3]. 
Inflammation is an important factor leading to 
the occurrence and development of CIS. 
Inflammation can induce oxidative stress, 
which is also an important factor in promoting 
thrombosis and aggravating nerve function 
damage [4]. Inflammation leads to tissue isch-
emia and hypoxia, which leads to vascular 
endothelial injury and vascular remodeling [5]. 
Therefore, the continuous inflammatory state 

during the convalescence period is not condu-
cive to the recovery of patients’ nerve function, 
and whether the inflammatory factors can be 
effectively cleared becomes an important fac-
tor affecting the recovery of patients [6]. With 
the development of modern technology, great 
progress has been made in the early diagnosis 
and related treatment, and the mortality rate of 
CIS presents a downward trend. However, the 
high disablement of CIS and lifelong physical 
disorders in some patients are also important 
reasons for the decline in the quality of life [7, 
8]. After stroke, insomnia often occurs due to 
nerve damage and the incidence is as high as 
59.7%, which also affects patients’ quality of 
life [9]. Early rehabilitation training is advocated 
for patients with CIS in convalescent stages, 
but the overall efficacy is poor [10]. Acupuncture 
and auricular point pressing with bean (APPB) 
have a long history in China and have the effect 
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of reconciling Yin and Yang, Qi and blood, and 
dredging meridians, and acupuncture can 
improve the clinical efficacy in convalescent 
CIS [11]. Acupuncture combined with APPB has  
a significant effect on improving insomnia after 
stroke [12]. At present, there is no clinical 
report on effects of acupuncture combined 
with APPB on the clinical efficacy, inflammatory 
factors and sleep quality in the treatment of 
CIS. Therefore, this study was conducted.

Materials and methods

Clinical data

A prospective study was conducted on 80 
patients with CIS admitted to the Department 
of Neurology of Huai’an Hospital of Traditional 
Chinese Medicine from January 2017 to June 
2020. The patients were randomly divided into 
two groups, with 40 cases in each group. The 
control group received conventional treatment 
regimen, while the observation group received 
acupuncture combined with APPB in addition to 
treatment of the control group. This study was 
approved by the Ethics Committee of Huai’an 
Hospital of Traditional Chinese Medicine, and 
all patients or their family members signed the 
informed consent.

Inclusion criteria

(1) Patients who met the CIS diagnostic criteria 
[13]; (2) Patients aged 18-76 years old; (3) 
Patients diagnosed with CIS for the first time; 
(4) Patients with a National Institutes of Health 
Stroke Scale (NIHSS) score of 5-15 at the time 
of admission [14]; (5) Patients in convales-
cence period, that is, 2 weeks to 6 months 
after the occurrence of CIS.

Exclusion criteria

(1) Patients who could not tolerate acupuncture 
and APPB therapy; (2) Patients with history of 
craniocerebral trauma, epilepsy and cerebro-
vascular disease; (3) Patients who failed to 
cooperate in the evaluation of cognitive func-
tion; (4) Patients complicated with cardiopul-
monary insufficiency; (5) Patients complicated 
with malignant tumors; (6) Patients with mental 
illness that affects cognition.

Treatment methods

Both groups of patients were treated according 
to the treatment plan of convalescent CIS in 

Guidelines for the Diagnosis and Treatment of 
Cerebral Infarction (Cerebral Ischemic Stroke) 
in China with Integrated Traditional Chinese 
and Western Medicine (2017), which includes 
monitoring and controlling blood pressure and 
blood sugar, anti-platelet aggregation with aspi-
rin and anticoagulation with clopidogrel [13]. 
The control group received conventional treat-
ment regimen.

Acupuncture and APPB were performed during 
the convalescent stage of CIS. The observation 
group received acupuncture combined with 
APPB in addition to treatment of the control 
group. Acupuncture at Baihui, Shenting, Si- 
shencong, Sanyinjiao, Zusanli, Neiguan and 
Shenmen acupoints was performed using 1.5-
inch filiform needle, and the needling technique 
of mild reinforcing and attenuating was used. At 
the same time, the Shenmen acupoint of auric-
ular points was selected, and a cowherb seed 
was used to press the acupoint, 30 min each 
time, once a day for consecutive 14 d.

Outcome measures

(1) According to NIHSS standard, the clinical 
efficacy was evaluated 1 month after interven-
tion of acupuncture and APPB, which was  
divided into cured, remarkable improvement, 
improvement and invalid [14]. According to the 
degree of decline of neurological deficit score 
before and after treatment, a decrease of 91%-
100% was considered as cured, a decrease  
of 46%-90% as remarkable improvement, a 
decrease of 18%-45% as improvement, and a 
decrease ≤ 17% as invalid. The total effective 
rate = (cured + remarkable improvement + 
improvement)/total number of cases * 100%.

(2) The mini-mental state examination (MMSE) 
and the Montreal Cognitive Assessment (MoCA) 
were used to evaluate cognition before and one 
month after treatment. The total score of MMSE 
and MoCA scoring system was 30 points, and 
the lower the score, the worse the cognitive 
function [15].

(3) During the convalescent stage, 5 mL of 
venous blood was collected from each CIS 
patient at 8 o’clock in the morning within 24 h 
before the intervention and 14 d after treat-
ment. The levels of inflammatory factors includ-
ing C-reactive protein (CRP), tumor necrosis 
factor-α (TNF-α) and interleukin-6 (IL-6) were 
measured by the serum enzyme-linked immu-
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nosorbent assay (ELISA) using the automatic 
microplate reader (Thermo Company, USA). The 
kits were purchased from Shanghai Enzyme-
Linked Biology Co., LTD., China.

(4) Pittsburgh sleep quality scores (0-21 points) 
were compared before and after treatment. 
The lower the score is, the better the sleep 
quality [16].

Statistical analysis

SPSS 17.0 statistical software was used for 
statistical analysis. Continuous variables in 
accordance with a normal distribution and 
homogeneity of variance were expressed as 
mean ± standard deviation (x ± sd) and com-
pared using t test. Inter-group comparison at 
the same time point was performed using inde-
pendent sample t test. Paired sample t-test 

was used for before-after comparison within 
the same group. The enumeration data were 
expressed as n (%) and compared using 
Pearson chi-square test. P < 0.05 was consid-
ered statistically significant.

Results

Comparison of clinical data

One patient in the observation group and 2 
patients in the control group withdrew due to 
cerebral hemorrhage during treatment. There 
were no significant differences between the 
two groups in terms of gender, age, education 
level, body mass index, time from onset to the 
start of intervention, stroke sites or comorbidi-
ties, indicating the two groups were compara-
ble (all P > 0.05). See Table 1.

Table 1. Comparison of baseline data (n, x ± sd)
Item Observation group (n = 39) Control group (n = 38) χ2/t P
Gender (Male/female) 24/15 21/17 0.312 0.576
Age (year) 67.4±7.3 68.2±8.2 0.652 0.452
Education level (year) 11.23±4.82 11.87±3.97 0.635 0.527
Body mass index (kg/m2) 23.92±3.89 23.46±4.14 0.503 0.617
Time from onset to the start of intervention (d) 15.32±1.56 15.98±1.87 0.796 0.421
Stroke sites 0.747 0.862
    Brainstem 4 3
    Lobe 9 10
    Cerebellum 5 7
    Basal ganglia region 21 18
Comorbidities
    Hyperlipidaemia 0.364 0.546
        Yes 22 24
        No 17 14
    Hypertension 0.106 0.744
        Yes 24 22
        No 15 16
    Coronary heart disease 0.312 0.577
        Yes 14 16
        No 25 22
    Obesity 0.105 0.746
        Yes 14 15
        No 25 23
    Hyperhomocysteinemia 0.333 0.564
        Yes 29 26
        No 10 12
    Hyperuricemia 0.173 0.678
        Yes 26 27
        No 13 11
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Comparison of clinical efficacy

The comparison of clinical efficacy between the 
two groups showed that there was no signifi-
cant difference in the number of cases with 
cured, remarkable improvement, improvement 
and invalid recovery between the two groups (P 
< 0.05). The total effective rate of the observa-
tion group was 87.18%, which was higher com-
pared with 65.79% of control group (P < 0.05). 
See Table 2 and Figure 1.

After treatment, the sleep quality scores of 
both groups decreased compared with those 
before treatment (both P < 0.05). After treat-
ment, the sleep quality score of the observa-
tion group was higher compared with that of 
the control group (P < 0.05). See Table 5.

Discussion

The main clinical manifestations of CIS are that 
the oxidative stress response leads to the pro-

Table 2. Comparison of clinical efficacy (n, %)

Group Cured Remarkable  
improvement Improvement Invalid Total effective rate (%)

Observation group (n = 39) 4 (10.26) 20 (51.28) 10 (25.64) 5 (12.82) 34 (87.18)
Control group (n = 38) 1 (2.63) 11 (28.95) 13 (34.21) 13 (34.21) 25 (65.79)
χ2 8.348 4.916
P 0.039 0.027

Figure 1. Comparison of clinical efficacy.

Table 3. Comparison of MMSE and MoCA scores before and after 
treatment (x ± sd)

Item
Observation group Control group

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

MMSE (point) 25.56±1.24 27.87±0.93**,### 25.41±1.18 25.74±1.82
MoCA (point) 22.52±1.99 23.76±2.06*,### 22.25±2.38 22.25±2.17
Note: Comparison before and after treatment in the same group, *P < 0.05, **P < 
0.01; compared with control group after treatment, ###P < 0.001. MMSE: mini-
mental state examination; MoCA: Montreal Cognitive Assessment.

Comparison of MMSE and 
MoCA scores before and after 
treatment

MMSE and MoCA in the obser-
vation group were significant- 
ly improved after treatment 
compared with those before 
treatment (P < 0.05 or P < 
0.01), and MMSE and MoCA in 
the observation group were 
better compared with those in 
the control group after treat-
ment (P < 0.001). See Table 3.

Comparison of inflammatory 
factors before and after treat-
ment

The levels of CRP, TNF-α and 
IL-6 in both groups after treat-
ment were lower compared 
with those before treatment 
(all P < 0.05), and the decrease 
of the observation group was 
better compared with those of 
control group (P < 0.001). See 
Table 4.

Comparison of sleep quality 
scores before and after treat-
ment
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duction of inflammatory factors, as well as 
changes in the nature of blood flow lead to 
blood circulation disorders in the body, and ulti-
mately leading to nerve cell damage [17]. After 
neuronal cell apoptosis, it can induce immune 
responses in vivo, promoting the formation of 
inflammatory cells, and thus forms a vicious 
cycle [18]. CIS belongs to the category of stroke 
in traditional Chinese medicine, and traditional 
Chinese medicine has unique advantages in 
treating stroke, among which acupuncture has 
a long history of good recovery [19]. After the 
stimulation of acupuncture at Baihui acupoints, 
the cortex and corticospinal tracts of the brain 
can be excited, and the excitability of motor 
nerves in the nerve reflex circuit can be 
improved. It can not only reduce muscle ten-
sion, but also promote nerve repair and pro-
mote the recovery of patients’ motor function 
[20]. Acupuncture at Du Meridian and Huoxue 
Tongluo acupoints to treat patients with CIS 
can stimulate the motor center of the cerebral 
cortex, which is beneficial to the increase of 
blood supply to ischemic brain tissue and the 
recovery of nerve function and motor function, 
to further improve the quality of life [21]. 
Acupuncture can stimulate neurons and estab-
lishing new nerve conduction pathways [22]. 

Cognitive impairment often occurs after CIS 
nerve injury. In this study, acupuncture com-
bined with APPB for CIS had a significant  
effect and can improve cognition, which may  
be related to the promotion of nerve repair by 
acupuncture.

Oxidative stress, massive release of inflamma-
tory factors in the brain and endothelial dys-
function caused by cerebral vascular endothe-
lial injury are all related to the occurrence and 
development of cerebral infarction [23, 24]. 
Acupuncture can reduce the level of inflamma-
tory factors in patients with CIS [25]. Electro- 
acupuncture may inhibit the inflammatory fac-
tors by inhibiting the release of TNF-α from 
macrophages [26]. Acupuncture can effectively 
regulate the NF-κB signaling pathway and 
reduce neuronal cell apoptosis to achieve anti-
inflammatory effects [27]. This study showed 
that after treatment with acupuncture com-
bined with APPB, inflammatory factor levels in 
patients were significantly decreased, which 
was consistent with the above research results.

Sleep disorders often occur after stroke. Acu- 
puncture can dilate cerebral blood vessels, 
accelerate cerebral blood flow, improve the 

Table 4. Comparison of inflammatory factors before and after treatment (x ± sd)

Item
Before treatment After treatment

Observation group  
(n = 39)

Control group  
(n = 38)

Observation group  
(n = 39)

Control group  
(n = 38)

CRP (mg/L) 6.67±1.98 6.82±1.73 4.79±1.55**,### 5.66±1.49*

TNF-α (μg/mL) 123.92±18.65 123.92±18.21 86.92±14.94***,### 104.18±16.54***

IL-6 (μg/mL) 351.37±37.02 352.98±37.76 275.23±26.92***,### 318.92±31.45***

Note: Comparison before and after treatment in the same group, *P < 0.05, **P < 0.01, ***P < 0.001; compared with control 
group after treatment, ###P < 0.001. CRP: C-reactive protein; TNF-α: tumor necrosis factor-α; IL-6: interleukin-6.

Table 5. Comparison of sleep quality scores before and after treatment (x ± sd)

Item
Before treatment

T P
After treatment

t P
Observation group Control group Observation group Control group

Sleep quality 2.09±0.49 2.07±0.47 0.945 0.397 1.28±0.19* 1.62±0.23* 2.139 0.031
Sleep latency 2.12±0.39 2.13±0.45 0.541 0.741 1.29±0.21* 1.65±0.31* 3.012 0.017
Sleep time 2.27±0.53 2.25±0.52 0.741 0.553 1.35±0.26* 1.61±0.28* 2.269 0.032
Sleep efficiency 2.18±0.49 2.19±0.49 0.021 0.984 1.48±0.31* 1.79±0.41* 2.257 0.036
Sleep disorders 2.21±0.49 2.24±0.52 0.698 0.534 1.39±0.26* 1.73±0.29* 2.015 0.047
Hypnotic drugs 2.17±0.37 2.15±0.38 0.625 0.489 1.46±0.23* 1.73±0.19* 3.014 0.024
Depression 2.59±0.59 2.58±0.54 0.689 0.604 1.36±0.21* 1.79±0.31* 2.687 0.032
Daytime dysfunction 2.81±0.59 2.83±0.56 0.536 0.621 1.28±0.26* 1.85±0.37* 3.416 0.002

Total score of PSQI 18.79±1.05 18.82±1.13 0.687 0.621 11.28±0.51* 14.24±0.61* 4.587 < 0.001
Note: Compared with before treatment within the same group, *P < 0.05. PSQI: Pittsburgh sleep quality index.
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patient’s nerve function and at the same time 
help to improve the patient’s sleep quality [28, 
29]. Auricular point stimulation can regulate 
the viscera and meridians of human body, and 
APPB for patients with sleep disorders can 
reduce excitement, play a sedative role, and 
promote the improvement of sleep disorders in 
patients [30, 31]. This study showed that acu-
puncture combined with APPB can effectively 
improve the sleep quality of CIS patients,  
which may be related to the above research 
mechanism.

The sample size of this study was small and 
needs to be further expanded. The observation 
time was short, and the follow-up time should 
be further extended. The observation and fol-
low-up time were short after treatment, and the 
improvement of the condition was not observed 
at multiple time points, and the effect of acu-
puncture manipulation and acupoint selection 
on the efficacy of CIS was not observed. In addi-
tion, the mechanism of acupuncture in improv-
ing the clinical efficacy of CIS patients was not 
studied.

In conclusion, acupuncture combined with 
APPB can improve clinical efficacy, reduce 
inflammation, improve cognitive function and 
sleep quality, which is worthy of further clinical 
application and research.
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