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Abstract  
Objective: To observe the effect of Governor Vessel-unblocking and mind-refreshing acupuncture plus functional training on 
neural development in infants with brain damage and seek an effective method for early intervention of infantile brain 
damage. 
Methods: Eighty infants with brain injury were recruited and allocated to a treatment group and a control group by their 
visiting sequence, with 40 cases in each group. The control group received exercise training, 40 min each session and 6 
sessions a week, and tuina treatment, 30 min each time and 6 times a week. Based on the treatment protocol for the 
control group, the treatment group additionally received Governor Vessel-unblocking and mind-refreshing acupuncture, 3 
times a week and 10 sessions as a course at a 2-week interval. Before the treatment and after 14-week treatment, the gross 
motor function measure (GMFM) and developmental quotient (DQ) of Bejing Gesell developmental scale were used to 
evaluate the development of the infants.  
Results: After the treatment, the GMFM score and DQs of Gesell scale all increased by different levels in the two groups, 
and the intra-group differences were statistically significant (P<0.05); the scores of the treatment group were superior to 
those of the control group, and the between-group differences were statistically significant (all P<0.05).   
Conclusion: Governor Vessel-unblocking and mind-refreshing acupuncture plus functional training can significantly promote 
the development of gross motor and cognitive functions in infants with brain damage, and it is an early and effective 
intervention for infantile brain damage. 
Keywords: Acupuncture Therapy; Scalp Stimulation Areas; Tuina; Massage; Exercise Therapy; Brain Injuries; Child 
Development; Rehabilitation 

【摘要】目的：观察通督醒神针刺联合功能训练对脑损伤婴幼儿神经发育的影响, 探寻脑损伤婴幼儿早期干预的
有效方法。方法：选取脑损伤婴幼儿80例, 按就诊先后顺序分为治疗组和对照组, 每组40例。对照组接受运动训
练, 每次40 min, 每周6次; 推拿治疗, 每次30 min, 每周6次。治疗组在对照组干预方案基础上加用通督醒神针刺
法, 每星期治疗3次, 10次为1个疗程, 疗程间休息2星期。治疗前和治疗14星期后, 应用粗大运动功能评估量表
(GMFM)和北京盖什尔(Gesell) 量表的发育商(DQ)评价患儿的发育情况。结果：治疗后, 两组GMFM和北京Gesell
量表的各DQ评分均较治疗前有不同程度提高, 组内差异具有统计学意义(均P＜0.05); 治疗组评分优于对照组, 组
间差异均有统计学意义(均P＜0.05)。结论：通督醒神针刺联合功能训练能显著促进脑损伤婴幼儿粗大运动功能及
认知功能发育, 是脑损伤婴幼儿有效的早期干预方法。 

【关键词】针刺疗法; 头针刺激区; 推拿; 按摩; 运动疗法; 脑损伤; 儿童发育; 康复 
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Brain damage syndrome (BDS) refers to non- 

progressive brain injuries that happen prior to, at or 
within 1 month after the birth due to various factors 
including intrauterine hypoxia, asphyxia neonatorum, 
hypoxic-ischemic encephalopathy (HIE), intracranial 
hemorrhage, premature birth, and low body weight  
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(LBW), etc[1]. BDS is a transitional diagnosis often used 
for brain injury infants who are at a high risk yet cannot 
be diagnosed as cerebral palsy, mental retardation, or 
epilepsy[2]. With the development of perinatal and 
newborn intensive care techniques, the survival rate of 
LBW and premature infants has increased, but the 
accompanied infantile brain injury remains a significant 
problem[3-4]. Early detection, early diagnosis and early 
intervention will help to promote the development of 
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motor function and intelligence of the infants, and 
reduce the incidence of cerebral palsy[5-7]. We took 
Governor Vessel-unblocking and mind-refreshing 
acupuncture plus functional training as early 
intervention to treat BDS infants and observed the 
effect of this treatment protocol on the neural 
development of the infants. The report is now given as 
follows.  

 
1 Clinical Materials 

 
1.1 Diagnostic criteria 

The diagnosis of brain injury referred to the Newborn 
Behaviors and Education for 0-3 Year-old Kids[1].  
1.2 Inclusion Criteria 

Conforming to the above diagnostic criteria; ages 4-9 
months; the guardian of the infant signed the informed 
consent form.  
1.3 Exclusion criteria 

Those with severe primary diseases involving 
cardiovascular system, liver, kidney or hematopoietic 
system; those in active stage of epilepsy; distance 
between the location of scalp acupoints or the needle 
tip after insertion and the edge of fontanel <1 cm; 
inherited metabolic diseases or progressive brain 
damages.  
1.4 Dropout criteria 

Those who failed to accomplish the intervention or 
observation; those who changed the intervention 
method halfway.  
1.5 Statistical methods 

The SPSS version 21.0 software was used for 
statistical analysis. Measurement data were expressed 
as mean ± standard deviation ( x ±s). Intra-group 
comparisons were analyzed by paired t-test, while 
between-group comparisons were analyzed by 
independent sample t-test. Non-ranked enumeration 
data were processed by Chi-square test. P<0.05 was 
indicative of statistical significance.  
1.6 General data 

A total of 80 BDS infants were recruited from the 

inpatients admitted to the Department of Neurological 
Rehabilitation for Children, Nanhai Maternity and 
Children’s Hospital Affiliated to Guangzhou University of 
Traditional Chinese Medicine between January 2016 
and December 2016. By following their visiting 
sequence, the patients were allocated to a treatment 
group and a control group, with 40 cases in each group. 
No patient dropped out in the treatment group while 
there were 6 dropouts in the control group (four asked 
for acupuncture-moxibustion treatment, one asked to 
be transferred to the outpatient for treatment of 
repetitive respiratory infection, and one returned to the 
local hospital for treatment due to the cost). As a result, 
40 cases in the treatment group and 34 in the control 
group were enrolled for statistical analysis. The study 
process is shown in Figure 1. There were no significant 
differences in the general data between the two groups 
(all P>0.05), indicating the comparability (Table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Flow chart of the study process 

 

Table 1. Comparison of the general data 

Group n 
Gender (case) Average age 

( x ±s, month) 

Condition at birth  Cause of brain injury (case) 

Male Female <32 GW 32-37 GW Mature  HIE IH OR 

Treatment 40 27 13 6.4±1.4 3 19 18  19 5 16 

Control 34 22 12 6.1±1.8 3 15 16  15 3 16 

Statistic value   0.0641)  0.5802)  0.1021)  0.4871) 

P-value  0.800 0.566 0.950 0.784 

Note: GW=Gestational weeks; HIE=Hypoxic-ischemic encephalopathy; IH= Intracranial hemorrhage; OR=Other reasons; 1) x2-value; 2) 

t-value 
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2 Treatment Methods 
     

2.1 Control group 
The control group was intervened by the early 

intervention training stipulated by our department, 
including kinesiotherapy and tuina.  

Kinesiotherapy: Bobath therapy and Rood technique 
were taken as the major intervention, in combination 
with individualized training created by referring to the 
3rd chapter of the Rehabilitation Atlas for Kid’s Motor 
Retardation[8] and by considering the kid’s real state of 
motor development, 40 min each session and 6 
sessions a week for 14 weeks in total.  

Tuina treatment: Well-directed tuina treatment was 
selected by referring to the 6th chapter of the 
Rehabilitation Atlas for Kid’s Motor Retardation and by 
considering the motor and intelligent development as 
well as the accompanied symptoms, 30 min each 
session and 6 sessions a week for 14 weeks in total.  
2.2 Treatment group 

In addition to the treatment for the control group, 
the treatment group received Governor Vessel- 
unblocking and mind-refreshing acupuncture.  

2.2.1 Scalp acupuncture for awakening mind 

Acupoints: Shenting (GV 24), Qianding (GV 21), Baihui 
(GV 20), Naohu (GV 17), Sishencong (EX-HN 1), Benshen 
(GB 13), and the Motor Area and Balance Area of Jiao’s 
scalp acupuncture.  

Method: Disposable filiform needles of 0.30 mm in 
diameter and 25-40 mm in length were used. After 
sterilization, the needles were quickly punctured. Point- 
toward-point needling was performed at Shenting   
(GV 24) with the needle tip towards Qianding (GV 21) 
and at Baihui (GV 20) with the needle tip towards 
Naohu (GV 17). The needles were retained for    
30-60 min and the insertion holes were pressed by 
medical cotton balls for 3-5 min at the removal of 
needles. The treatment was performed 3 times a week 
with 10 times as 1 course at a 2-week interval for 3 
courses in total.  

2.2.2 Acupuncture for unblocking the Governor 

Vessel and reinforcing the kidney 

Major points: Fengfu (GV 16), Shenzhu (GV 12), 
Zhiyang (GV 9), Jinsuo (GV 8), Yaoyangguan (GV 3) and 
Mingmen (GV 4).  

Adjunct points: Pishu (BL 20) and Zusanli (ST 36) were 
added for spleen-stomach deficiency; Shenshu (BL 23), 
Sanyinjiao (SP 6) and Taixi (KI 3) were added for kidney 
essence insufficiency.  

Method: Disposable filiform needles of 0.30 mm in 
diameter and 25-40 mm in length were used. After 
sterilization, needles were inserted in an ordinary way 
and remained for 5 min. The needles were not retained 
if the kid cried intensively. The treatment was 
performed 3 times a week with 10 times as 1 course at 

a 2-week interval for 3 courses in total.  
 
3 Observation of Therapeutic Efficacy 

 
3.1 Observation items 

The following items were measured by professionals 
before and after the intervention.  

3.1.1 Gross motor function measure (GMFM)  

GMFM consists of 88 items which are classified into 5 
dimensions: dimension A (lying and rolling), full score 
51; dimension B (sitting), full score 39; dimension C 
(crawling and kneeling), full score 42; dimension D 
(standing), full score 39; dimension E (walking, running 
and jumping), full score 72. The percentage of each 
dimension = Total dimension score ÷ Full dimension 
score × 100%.  

This study only measured dimension A, B and C due 
to the age of the enrolled subjects.  

3.1.2 Beijing Gesell developmental scale 

Gesell scale was used to evaluate the kid’s 
developmental quotient (DQ). This scale includes five 
dimensions: social adaptive, personal-social, gross 
motor, fine motor and language. The DQ was calculated 
by following the instructions by Gesell, including 
detection sequence, operation and tools, in 
combination with the daily activities, habits and 
capabilities of the kids. Beijing Gesell developmental 
scale is a version modified according to the 
development of Chinese kids, suitable for those aged 
0-6 years.   
3.2 Results  

3.2.1 GMFM score 

Before the treatment, there were no significant 
differences in the scores of GMFM dimension A, B and C 
between the two groups (all P>0.05), indicating the 
comparability. After 14-week treatment, the scores of 
GMFM dimension A, B and C increased significantly in 
both groups (all P<0.01), and there were significant 
differences in the scores between the two groups 
(P<0.05), showing that the development of gross motor 
function in the treatment group was better than that in 
the control group (Table 2).   

3.2.2 DQ of Beijing Gesell scale 

Before the treatment, there were no significant 
differences in the DQ score of each dimension in Beijing 
Gesell scale between the two groups (all P>0.05), 
indicating the comparability. After 14-week treatment, 
the DQ score of each dimension of Gesell scale 
increased by different levels in the two groups (all 
P<0.01). There were significant differences in the DQ 
scores between the two groups after the intervention 
(all P<0.05), showing that the development of the kids 
in the treatment group was superior to that in the 
control group (Table 3). 
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Table 2. Comparison of the GMFM score ( x ±s, point)  

Group n 
Dimension A (lying and rolling) 

 
Dimension B (sitting) 

 
Dimension C (crawling and kneeling) 

Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment 

Treatment 40 48.43±21.60 81.73±17.671)  15.73±9.15 53.84±16.383)  1.85±3.27 22.65±21.905) 

Control 34 49.80±17.50 65.15±18.452)  14.44±9.35 40.64±16.084)  1.29±2.63 12.59±15.546) 

t-value  0.290 3.887  0.594 3.437  0.793 2.206 

P-value  0.771 0.000  0.555 0.001  0.431 0.031 

Note: Intra-group comparison, 1) t=7.348, P=0.000; 2) t=13.680, P=0.000; 3) t=6.002, P=0.000; 4) t=4.136, P=0.000; 5) t=7.467, P=0.000; 

6) t=4.251, P=0.000 

 
Table 3. Comparison of the DQ scores in Beijing Gesell scale ( x ±s, point) 

Item 
Treatment group (n=40)  Control group (n=34) 

Before treatment After treatment t-value P-value  Before treatment After treatment t-value P-value 

Social adaptive 43.86±17.991) 61.43±15.646) 7.830 0.000  42.54±16.87 51.86±15.89 4.771 0.000 

Personal-social 42.71±17.032) 61.90±16.287) 8.093 0.000  41.42±16.80 50.99±17.52 4.981 0.000 

Gross motor 40.21±16.583) 57.98±16.338) 3.998 0.000  39.45±16.09 47.86±16.02 4.532 0.000 

Fine motor 39.98±16.024) 58.11±16.479) 5.203 0.000  38.43±15.77 47.54±17.09 5.121 0.000 

Language 40.54±15.775) 57.43±15.4510) 3.890 0.000  40.11±16.08 48.51±16.02 4.675 0.000 

Note: Compared with the control group at the same time point, 1) t=0.323, P=0.747; 2) t=0.326, P=0.744; 3) t=0.199, P=0.842; 4) t=0.417, 

P=0.677; 5) t=0.114, P=0.908; 6) t=2.600, P=0.011; 7) t=2.757, P=0.007; 8) t=2.679, P=0.009; 9) t=2.696, P=0.008; 10) t=2.426, P=0.017 

 

4 Discussion  
  
BDS is a transitional diagnosis for infants after brain 

injury but before cerebral palsy or mental retardation[9]. 
Before the development of this term, central 
coordination disturbance (CCD) was used to describe 
the early-stage symptom of brain injury-induced 
cerebral palsy[10]. The invention of this item avoids both 
missed diagnosis of cerebral palsy due to delayed 
symptoms and over-diagnosis of cerebral palsy, allowing 
the brain injury infants <1 year old to receive 
standardized diagnosis and treatment[11]. Brain tissues 
and neural function are gradually developing in infants, 
and the developing speed and plasticity of neural and 
motor functions before 2 years old are the highest[12]. In 
this stage, because of the immaturity and high plasticity 
of brain, the abnormal postures and movement are not 
fixed yet and early intervention can prevent the 
development of sequelae such as muscular atrophy, 
spasm, and deformed joints. Therefore, brain injury in 
perinatal stage should receive early intervention and 
rehabilitation. Early discover, early diagnosis and early 
intervention in those who are at a high risk are the key 
in reducing the occurrence of cerebral palsy[11]. In 1990s, 
a foreign study had proved the significance of early 
intervention in the prevention of residual disabilities 
after brain injury in infants[13]. Modern rehabilitation 
medicine has not brought up the training specifically for 
BDS. Currently, the early intervention mainly refers to 
the rehabilitation for early-stage cerebral palsy and 
relevant rehabilitation knowledge. In clinic, BDS is 

usually treated with comprehensive treatment 
consisting of Bobath, Vojta and Rood techniques for 
neural development, as well as acupuncture and tuina.  

According to the clinical manifestations, BDS belongs 
to the scopes of Wu Chi (five types of retardation), Wu 
Ruan (five types of flaccidity) and Wu Ying (five types of 
stiffness). It mainly affects the brain, but is also closely 
related to the Governor Vessel, spleen and kidney[14]. 
Traditional Chinese medicine holds that brain houses 
the primordial spirit. Brain connects with the five sense 
organs and Zang-fu organs via meridians and collaterals. 
The Governor Vessel is the sea of yang meridians and 
one of the predominant meridians in the meridian 
system. The collateral of Governor Vessel connects with 
the kidney and crosses the Meridian of Foot Yangming. 
It can integrate the prenatal and postnatal qi to adjust 
both the prenatal and the postnatal. Whether the 
meridian qi in the Governor Vessel is sufficient and 
smooth directly associates with the mental state of 
human body and the function of brain. Our previous 
studies found that Governor Vessel-unblocking and 
mind-refreshing acupuncture plus functional training 
promoted the development of brain parenchyma of 
brain injury kids[15-16], improved both gross and fine 
motor functions of cerebral palsy kids[17], and enhanced 
the development of intelligence and language[18-19].  

Hence, the current study adopted Governor Vessel- 
unblocking and mind-refreshing acupuncture in 
addition to functional training for early intervention of 
BDS kids. The results showed that the GMFM score and 
DQ scores in Beijing Gesell scale were significantly 
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better in the treatment group than in the control group, 
indicating that Governor Vessel-unblocking and 
mind-refreshing acupuncture plus functional training 
should be superior to monotherapy of functional 
training in promoting the development of motor and 
cognitive functions in brain injury infants, and this 
method can be taken as an effective protocol for early 
intervention of BDS. 
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