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Abstract: Objective: To evaluate the effect of combination therapy of meridian acupuncture and massage on motor 
development in children with spastic cerebral palsy (SCP). Methods: A total of 113 children with SCP in our hospital 
were allocated into research group (63 cases, treated with meridian acupuncture plus massage) and control group 
(50 cases, treated with routine rehabilitation measures). Clinical efficacy and alterations of inflammatory factors 
were observed. Peabody Developmental Motor Scale (PDMS) and gross motor function measure (GMFM-88; sitting, 
standing, walking) were employed for the assessment of motor ability. Changes in muscle tension were monitored 
with the Ashworth scale (AS), and modified Barthel index (MBI) and Gesell’s Developmental Schedule (GDS) were 
used to evaluate children’s daily activities, language, fine motor skills, and adaptability. Finally, the development 
of children in the two groups was monitored. Results: The research group had higher total effective rate than the 
control group (P=0.018). After treatment, the levels of interleukin 6 (IL-6) and tumor necrosis factor-α (TNF-α) in the 
research group were lower than those in the control group (P<0.05); the PDMS and AS scores were reduced in both 
groups, and the reduction was greater in research group (P<0.05); GFMF-88, Barthel and GDS scores increased 
in both groups, especially in the research group; children in research group were better developed than those in 
control group (P<0.05). Conclusion: Meridian acupuncture plus massage contributes to a significant improvement 
of motor development in children with SCP.
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Introduction

Cerebral palsy (CP), a permanent non-progres-
sive developmental disorder, may result in non-
progressive brain injury during fetal or infant 
development [1]. It is classified according to the 
degree of motor disturbance and the site of 
involvement, and ataxia, athetosis, spasm and 
hypotonia are the most common types [2], 
accounting for 60-70% of children with CP [3]. 
CP is characterized by abnormal muscle ten-
sion and motor skills induced by the damage to 
the developing brain [4], thereby leading to 
muscle weakness, spasm and motor disorders, 
as well as loss of muscular balance and coordi-
nation, ultimately restricting daily activities [5]. 
Children with spastic cerebral palsy (SCP) are 
prone to abnormal posture and joint deformity 
due to long-term limb spasm [6], threatening 
their growth and quality of life. Although several 

risk factors, including placental abruption, in- 
trauterine infection, parents’ bad habits, and 
heredity, have been reported clinically [7], the 
heterogeneity of SCP makes the pathogenesis 
unclear and leads to the lack of effective pre-
vention measures [8].

At present, the diagnosis of CP is based on the 
clinical manifestations including motor pat-
terns. Western medicine, such as drugs for pro-
moting neuron recovery, is usually used, fol-
lowed by motor rehabilitation training, so as to 
alleviate limb dyskinesia [9]. Surgical treat-
ments are available in special conditions, but 
their clinical efficacy is limited and the thera-
peutic effect remains disappointing [10]. Tradi- 
tional Chinese medicine (TCM), a discipline that 
studies human physiology, and pathology, as 
well as diagnosis and prevention of diseases, 
has attracted considerable attention in the 
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treatment of CP [11]. There is evidence that 
acupuncture, massage and other TCM meth-
ods can effectively promote the dredging of 
meridians and relieve spasm [12]. As pointed 
out by Lee et al., meridian acupuncture upregu-
lates the positive expression of nerve growth 
factor [13]. Also, Ghafoor et al. reported that 
acupuncture therapy is convenient and effi-
cient, and its combination with massage is able 
to enhance nerve recovery [14]. Therefore, we 
wonder whether this combination therapy may 
also have a favorable effect for children with 
SCP. To verify this, we investigated the efficacy 
of meridian acupuncture plus massage and its 
influence on the development of children with 
SCP. The present study aims to summarize 
superior treatments and provide reference and 
guidance for improving treatment effect, and in 
addition, enhance the quality of life and reduce 
the economic burden of the family and the 
society.

General data

A total 113 children with SCP treated in Gui- 
yang Maternal and Child Health Hospital from 
August, 2017 to September, 2019 were allo-
cated into research group (63 cases, treated 
with meridian acupuncture plus massage) and 
control group (50 cases, treated with routine 
rehabilitation measures). The experiment was 
approved by the ethics committee of our hospi-
tal and all participants signed the informed 
consent.

Inclusion and exclusion criteria

The children included were diagnosed with SCP 
by our doctors with reference to standards of 
Chinese guidelines for rehabilitation of cerebral 
palsy (2015) [15], laboratory and imaging tests, 
and were subsequently treated in our hospital. 
Family members of the children aged from 1 to 
5 years were informed of this study and agreed 
to cooperate. Children with other congenital 
diseases, other developmental abnormalities, 
incomplete clinical data and other types of 
cerebral palsy were excluded.

Treatment procedures

Control group: The patients were given routine 
rehabilitation measures. After a series of exam-
inations, they were given baclofen tablets (2.5 
mg/time, 4 times/d) and intravenous injection 

of ganglioside (20 mg/time) containing glucose 
injection at 0.05 g/mL or sodium chloride injec-
tion. Targeted treatments such as transcutane-
ous electrical nerve stimulation or neuromus-
cular stimulation were adopted as appropriate. 
Rehabilitation training was performed accord-
ing to Bobath’s exercise therapy, twice a day, 
30 min/time, for three consecutive months.

Research group: First, the patients were treat-
ed with scalp acupuncture at motor area, bal-
ance area, sensory area, tremor-control area, 
foot motor-sensory area, vision area, speech 
area (II and III), Baihui and Sishencong. Follo- 
wing disinfection of the acupoints, acupuncture 
was performed according to patient’s condition 
(Huatuo filiform needles with a diameter of 
30-60 mm and a length of 25 mm). Ten nee-
dles were punctured in parallel and retained for 
30-60 min (rotated 5 times). In body acupunc-
ture, conception vessel, governor vessel, hand-
Yangming, hand-Jueyin, foot-Yangming and foot- 
taiyin were selected. Children lied in supine po- 
sition, and the selected meridians were punc-
tured every 10 mm from top to bottom, with a 
depth of 10 mm. The needles were not retained. 
Massage therapy took governor vessel, bladder 
meridian and large intestine meridian as main 
meridians. Massage techniques, such as roll-
ing, kneading, patting and pushing, were used 
to press the main peripheral acupoints along 
the meridians. Meanwhile, massage was per-
formed around the scapula, sternocleidomas-
toid muscle, limb muscle, and lumbar and glu-
teal muscles to relax the spasm muscles. The 
massage was performed 5 times per week, 1 
time/d, 20 min/time, for three consecutive 
months.

Outcome measures

Main outcome measures: Treatment efficacy 
was observed. The Peabody Developmental 
Motor Scale (PDMS, 26-item grasping and 
72-item visual-motor integration subtests) was 
used to evaluate fine and gross motor skills. 
Moreover, gross motor function measure 
(GMFM-88, the total score ranges from 0 to 
264) was employed for the assessment of 
motor function (sitting, standing, and walking). 
The scores are positively correlated with the 
motor function. Also, the development (normal 
development, critical state, and delayed devel-
opment) of children in the two groups was 
monitored.
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Secondary outcome measures: Levels of infla- 
mmatory factors interleukin 6 (IL-6) and tumor 
necrosis factor-α (TNF-α) were quantified by 
ELISA. Changes in muscle tension were moni-
tored with the Ashworth scale (AS, Grade I-IV, 
higher scores indicate increased muscular ten-
sion) [19]. Children’s daily activities, language, 
fine motor skills, and adaptability were as- 
sessed by modified Barthel index (MBI, the 
total score ranges from 0-100, the lower the 
score, the more severe the disability), Gesell’s 
Developmental Schedule (GDS, the higher the 
score the better the language ability) [20, 21], 
and other scales. 

Statistical methods

All the statistical analyses were carried out with 
SPSS24.0, and Chi-square test was used for 
between-group comparisons. The continuous 
data were expressed by mean ± standard devi-
ation. Independent samples t test was used for 
between-group comparisons, and one-way 
ANOVA and LSD post-hoc test were used for 

multi-group comparisons. Values of P<0.05 in- 
dicated statistically significant differences.

Results

General data

There was no difference in age, sex, BMI, living 
environment, parental history of smoking, pa- 
rental history of alcohol drinking, family medi-
cal history, nationality and delivery mode be- 
tween the two groups (P>0.05) (Table 1).

Clinical efficacy after treatment

Evaluations of clinical efficacy demonstrated 
that the treatment was markedly effective in 32 
children (50.79%), effective in 26 (41.27%), and 
ineffective in 5 (7.94%), with a total effective 
rate of 92.06% in research group; whereas  
the corresponding numbers in the control gro- 
up were 15 (30.00%), 23 (46.00%), and 12 
(24.00%), with an overall response rate of 
76.00%. Therefore, the research group had a 

Table 1. General data [n (%)]
Research group (n=63) Control group (n=50) t or χ2 P

Age (years) 3.8±1.8 3.5±1.9 0.859 0.392
Sex 0.085 0.771
    Male 26 (41.27) 22 (44.00)
    Female 37 (58.73) 28 (56.00)
BMI (kg/cm2) 13.52±3.05 13.76±4.72 0.327 0.744
Living environment 0.266 0.606
    Rural 42 (66.67) 31 (62.00)
    Urban 21 (33.33) 19 (38.00)
Parental history of smoking 0.724 0.125
    Yes 46 (73.02) 35 (70.00)
    No 17 (26.98) 15 (30.00)
Parental history of alcohol drinking 0.226 0.635
    Yes 43 (68.25) 32 (64.00)
    No 20 (31.75) 18 (36.00)
Family medical history 0.156 0.693
    Yes 18 (28.57) 16 (32.00)
    No 45 (71.43) 34 (68.00)
Delivery mode 0.225 0.635
    Vaginal delivery 28 (44.44) 20 (40.00)
    Caesarean section 35 (55.56) 30 (60.00)
Nationality 1.080 0.299
    Han nationality 58 (92.06) 43 (86.00)
    Minority nationalities 5 (7.94) 7 (14.00)
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higher overall response rate than the control 
group (P=0.018) (Table 2).

Alterations of inflammatory factors before and 
after treatment

There was no significant difference in levels of 
inflammatory factors (IL-6 and TNF-α) between 

standing and walking positions between the 
two groups before and after treatment. It turned 
out that there was no significant difference 
between the two groups before treatment 
(P>0.05), but the scores increased in both 
groups after treatment, and the increase was 
greater in the research group (P<0.05) (Figure 
3).

Changes in muscle tension before and after 
treatment

The AS showed that there was no significant dif-
ference in scores of muscle tension between 
the two groups before treatment (P>0.05), but 
the scores decreased in both groups after 
treatment, and the research group was lower 
than the control group (P<0.05) (Figure 4).

Comparison of scores of MBI and GDS

The MBI and GDS scores revealed that no sig-
nificant differences in language, fine motor 
skills and adaptability were observed between 
the two groups before treatment (P>0.05), but 
after treatment, the scores increased, and the 
scores in the research group were higher than 
those in the control group (P<0.05) (Figure 5).

Table 2. Clinical efficacy after treatment
Research  

group (n=63)
Control group  

(n=50) χ2 P

Markedly effective 32 (50.79) 15 (30.00)
Effective 26 (41.27) 23 (46.00)
Ineffective 5 (7.94) 12 (24.00)
Overall response rate 58 (92.06) 38 (76.00) 5.628 0.018

Figure 1. Alterations of inflammatory factors before and after treatment. 
A. Alterations of inflammatory factor IL-6 before and after treatment. B. Al-
terations of inflammatory factor TNF-α before and after treatment. Note: 
*P<0.05 vs. before treatment, &P<0.05 vs. research group. IL-6: interleukin 
6; TNF-α: tumor necrosis factor-α.

Figure 2. Assessment of motor ability before and af-
ter treatment. Note: *P<0.05 vs. before treatment, 
&P<0.05 vs. research group.

the two groups before treat-
ment (P>0.05), but a signifi-
cant decrease was seen in 
both groups after treatment, 
especially in the research gro- 
up (P<0.05) (Figure 1).

Assessment of motor ability 
before and after treatment

The PDMS was used to evalu-
ate the motor ability of children 
before and after treatment. 
The results showed that there 
was no significant difference 
between the two groups before 
treatment (P>0.05); the scores 
reduced in both groups after 
treatment, and the reduction 
was greater in the research 
group (P<0.05) (Figure 2).

Evaluation of gross motor 
function before and after 
treatment

The GMFM-88 compared the 
gross motor function in sitting, 
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Development of children after treatment

After treatment, the research group reported 
more normally developing children than the 
control group (P=0.008), and developmental 
delay occurred less frequently (P=0.023). Chil- 
dren in the research group were better devel-
oped than those in the control group (P<0.05) 
(Table 3).

important to refine and optimize its treatments. 
TCM has been widely used in clinical practice 
and made remarkable achievements [26]. We 
hypothesize that it may contribute to the treat-
ment of CP in children. TCM believes that CP is 
mainly induced by obstruction of channels and 
collateral, and phlegm obstructing orifices [27]. 
The present study focuses on the clinical effi-
cacy of acupuncture plus massage and its influ-
ence on motor development in children with 
SCP. The results were as follows:

First of all, evaluations of clinical efficacy dem-
onstrated that the treatment was markedly 
effective in 32 children, effective in 26 and 
ineffective in 5, with a total effective rate of 
92.06% in the research group; whereas the cor-
responding numbers in the control group were 
15, 23, and 12, with a total effective rate of 
76.00%. Therefore, the research group had 
higher total effective rate than the control 
group. It is suggested that meridian acupunc-
ture plus massage effectively improves the 
clinical efficacy and has high safety. Acupunc- 
ture needles that are inserted into specific 
meridians at specific angles correct energy 
imbalance in the body and restore internal 
dynamic balance [28]. Massage is a series of 
orderly movements carried out in different 

Figure 3. Evaluation of gross mo-
tor function before and after treat-
ment. A. Scores of gross motor 
function in a sitting position. B. 
Scores of gross motor function in 
a standing position. C. Scores of 
gross motor function in a walking 
position. Note: *P<0.05 vs. before 
treatment, &P<0.05 vs. research 
group.

Figure 4. Changes in muscle tension before and af-
ter treatment. Note: *P<0.05 vs. before treatment, 
&P<0.05 vs. research group.

Discussion

CP is the most common, severe 
and costly dyskinesia in child-
hood [22]. It has always been 
the focus of social public heal- 
th and prevention. Because of 
its complex etiology, there are 
still controversies about its 
treatment [23]. It has been 
reported that 40% of the aff- 
ected children can’t walk inde-
pendently, one third develop 
epilepsy, and most suffer dif-
ferent degrees of cognitive im- 
pairment, seriously endanger-
ing healthy development of 
children and causing a heavy 
burden on the family and the 
society [24]. The incidence  
of CP has been increasing wi- 
th social development and 
changes in living habits [25]. 
Therefore, in addition to reduc-
ing the risk factors, it is also 
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parts of the body in a coordinated manner for 
specific aims, so as to relieve the pressure on 
muscles and internal organs, and stimulate 
blood circulation [29]. We suspect that the high 
efficacy of the combination therapy of meridian 
acupuncture and massage may be a result of 
targeted dredging of meridians and relaxation 
of muscle spasm, thereby more directly improv-
ing children’s motor disability and intelligence. 
Li et al. [30] states that meridian acupuncture 
is able to enhance the upper limb function of 
children with spastic hemiplegia cerebral palsy. 
In addition, in the study of Guo et al. [31], mas-
sage is reported to promote blood circulation 
and improve nerve function of children with CP. 
All of these support the results of this study. 

sion in research group were lower than those in 
the control group after treatment. The MBI and 
GDS revealed that the scores of language, fine 
motor skills and adaptability increased after 
treatment, and the research group was higher 
than the control group. The above findings sug-
gest that the combination therapy significantly 
accelerates the recovery of motor function, 
intelligence and language skills, as well as alle-
viates muscle spasm and promotes children’s 
development. Meridian acupuncture has the 
effect of dilating blood vessels, promoting cir-
culation, activating cells and restoring impaired 
function by acupuncture at major nerve points 
in the brain and body [33], Finally, the develop-
ment of children in the two groups after treat-

Figure 5. Comparison of scores of MBI and GDS. A. MBI scores in the two 
groups. B. Language scores of children in the two groups. C. Scores of fine 
motion skills of children in the two groups. D. Adaptability score of children 
in the two groups. Note: *P<0.05 vs. before treatment, &P<0.05 vs. research 
group. MBI: modified Barthel index; GDS: Gesell’s Developmental Schedule.

Table 3. Development of children after treatment
Research  

group (n=63)
Control group  

(n=50) χ2 P

Normal development 36 (57.14) 16 (32.00) 7.094 0.008
Critical state 24 (38.10) 25 (50.00) 1.609 0.205
Developmental delay 3 (4.76) 9 (18.00) 5.147 0.023

Second, we found that the  
levels of IL-6 and TNF-α de- 
creased in both groups after 
treatment, especially in the 
research group, indicating th- 
at acupuncture plus massage 
downregulates the levels of 
inflammatory factors and in- 
creases treatment efficacy. In- 
flammatory factors often lead 
to abnormal blood-brain barri-
er and brain damage in pa- 
tients with CP [32]. Those de- 
creased levels may be achi- 
eved by enhanced cerebral 
microcirculation after meridi- 
an acupuncture and massage, 
which reduces inflammatory 
factors through meridian dre- 
dging. Third, Peabody motor 
development scale was used 
to evaluate the motor ability of 
children before and after tre- 
atment; the results showed 
that the scores reduced in 
both groups after treatment, 
and the reduction was greater 
in the research group. The 
GMFM-88 compared the gro- 
ss motor function in sitting, 
standing and walking positions 
between the two groups before 
and after treatment. It turned 
out that the scores increased 
in both groups, and the in- 
crease was greater in the re- 
search group The AS showed 
that the scores of muscle ten-
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ment was observed. The research group report-
ed more normally developing children than the 
control group, and developmental delay oc- 
curred less frequently. Children in the research 
group were better developed than those in the 
control group. It further supports our findings, 
and indicates the high practical value of the 
combination therapy. However, due to the small 
sample size, selection of a statistical analysis 
of a large amount of data is unfeasible; there-
fore bias cannot be ruled out. In addition, the 
short experimental period does not allow us to 
evaluate the long-term prognosis of the pa- 
tients. More detailed studies and analyses will 
be conducted to address the above limita- 
tions.

To sum up, meridian acupuncture plus mas-
sage contributes to a significant improvement 
of motor development in children with SCP.
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