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Abstract
Tic disorder is a common pediatric neurological disorder that severely affects children’s quality
of life. But in fact, there is still a lack of a very effective treatment for tic disorder. Acupuncture
as a flexible treatment time, treatment cycle control, easy to operate treatment method, widely
used in the field of neurological disorder, widely praised by clinicians and patients. At the same
time, tic disorder belongs to the category of chronic inflammatory convulsion in traditional
Chinese medicine, and acupuncture has a good effect of relieving spasticity and fewer adverse
reactions, which makes acupuncture have a good application prospect. Now, more and more
studies about acupuncture treatment of tic disorder in children have been published. The main
methods of treating tic disorder are acupuncture, electroacupuncture, scalp acupuncture and ear
acupuncture. The efficacy of acupuncture alone or in combination with other drugs such as
tiapride hydrochloride and haloperidol has been shown to be good. The safety of acupuncture is
also commendable, and clinical trials showing that the combination of acupuncture and
medication can reduce the incidence and severity of adverse drug reactions. According to the
existing studies, acupuncture can promote the development and repair of the nervous system,
regulate the secretion of neurotransmitters, and reduce the occurrence of local discomfort,
which may be the main mechanism of acupuncture treatment of tic disorders.
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Background

Tic disorder is a neurodevelopmental disorder characterized by
involuntary, purposeless, sudden, repetitive movements or sounds,
firstly described by the French neurologist, Gilles de la Tourette, as a
“Maladie des tics” in 1885 [1, 2]. According to the Diagnostic And
Statistical Manual Of Mental Disorders (5th ed) of the American
Psychiatric Association [3], tic disorders can further be divided into
provisional tic disorder, chronic motor tic disorder, chronic vocal tic
disorder, and Tourette syndrome according to the duration, symptoms,
and severity of tics. In recent years, the increase in emphasis on
children’s neurodevelopment and mental health has been paralleled
by an increase in the number of tic disorder cases diagnosed. The
prevalence of tic disorder is approximately 0.3%–1% globally, with a
male incidence rate 3–4 times higher than in females [4]. The number
of published studies on tic disorder has substantially increased over
the years, accompanied by increased awareness of the influence of tic
disorder on children [5]. As children with tic disorder often exhibit a
series of involuntary abnormal behaviors, which makes them
susceptible to unfair treatment, their psychological health is affected.
The influence of tic disorder and its comorbidities on children’s social
and psychological factors cannot be ignored. Another concern is that
the diagnosis of chronic tic disorder typically requires tic symptoms to
last more than a year, and more and more children are now being
diagnosed with provisional tic disorder, especially during the
coronavirus disease 2019 epidemic. This phenomenon may be related
to the panic caused by the coronavirus disease 2019 and the epidemic
prevention policies such as home quarantine [6, 7]. Tics typically
reach their most severe level at 10–12 years of age, then gradually
decline in severity throughout adolescence, and most symptoms
disappear in adulthood. Some scholars even believe that tic disorder
or provisional tic disorder with mild symptoms may be in remission
spontaneously within a few months [8–11], but in fact, most
provisional tic disorders cannot be completely relieved within a year
and may even worsen or recur within a few years [11]. Therefore, no

consensus has been reached on the optimal treatment approach.
To the best of our knowledge, there is currently no proven and
unified treatment plan for the above conditions. Practice guideline
recommendations published by the American Academy of Neurology
[12], European clinical guidelines [13], and Chinese clinical
guidelines [2] point out that drugs such as clonidine, risperidone,
tiapride, and haloperidol, cognitive behavioral therapy, and deep
brain stimulation are the main treatment methods. However, due to
adverse drug reactions and the need for good patient compliance,
younger children are not suitable for these treatments [2].
Acupuncture is a time-honored and common clinical treatment
increasingly used to treat pediatric diseases, especially chronic
neurological diseases such as tic disorder. The first traditional Chinese
medical text to mention the use of acupuncture to treat neurological
disorders, especially mental disorders and convulsions, was the Inner
Canon of Yellow Emperor (unknown author, written from 26 B.C.E. to 6
B.C.E.). However, no details were provided on which acupoints to
choose. According to the A-B Classic of Acupuncture and Moxibustion,
written in 282 C.E. by Mi Huangfu, acupuncture was first used in the
treatment of neurological disorders in children, including limb
twitching, epilepsy, infantile convulsion and other diseases; the
therapeutic effects of acupoints including Xinhui (GV22), Tianzhu
(BLlO), Benshen (GB13) and Qianding (GV21) on the above diseases
were suggested. In 1601, Ji-Zhou Yang discussed in detail acupuncture
methods in treating infantile convulsion and other neurological
disorders in the Compendium of Acupuncture and Moxibustion written in
1961 by Ji-Zhou Yang, and put forward the therapeutic effects of
Wangu (SI4), Yanggu (SI5), and Kunlun (BL60). The concepts of tic
disorder and Tourette syndrome were introduced into China in the
1980s. Importantly, acupuncture was first reported in a study by Wu
et al. in the 1990s with good efficacy for the treatment of Tourette
syndrome [14]. Nowadays, more and more studies have been
published, especially on efficacy and safety. It has certain application
value in pediatric neurological disorders owing to fewer adverse
reactions, less impact on the nervous system and a more flexible
treatment cycle. Therefore, more and more researchers have begun to
explore the internal mechanism and treatment plan of acupuncture for
tic disorder, and the clinical application of acupuncture has become
more widespread. This article aims to discuss the efficacy, mechanism,
and specific acupuncture methods in treating tic disorder from the
perspectives of human and animal experiments.

The effect of acupuncture on tic disorder

The Yale Global Tic Severity Scale (YGTSS) is one of the most widely
used assessment tools for evaluating the severity of tic disorder; a
YGTSS score reduction rate is mostly used to evaluate the efficacy of
acupuncture treatment for tic disorder, that is, YGTSS score reduction
≥ 30% has been shown to be effective, and vice versa. The specific
calculation method is YGTSS total score reduction rate =
((pre-treatment scale score − post-treatment scale score)/
pre-treatment scale score) × 100%. A study by Lu et al. corroborated
that acupuncture could improve YGTSS scores in tic disorder patients
more effectively than haloperidol, tiapride, and aripiprazole with
fewer adverse reaction reports [15]. Moreover, a study by Kong et al.
showed that acupuncture combined with haloperidol could yield
better efficacy and fewer adverse reactions than monotherapy with
haloperidol, indicating that acupuncture could reduce tics and
drug-induced adverse reactions [16]. Meanwhile, an increasing body
of evidence suggests that the YGTSS scores of patients in the
acupuncture treatment group are not significantly increased during a
follow-up period of 6 weeks to 6 months, which indicates that
acupuncture has a longer-lasting therapeutic effect on tic disorder
[16–18]. In the study by Xu et al., no statistical difference in the
effective rate was observed between the acupuncture and tiapride
hydrochloride groups [19]. However, after 6 weeks of follow-up, it
was found that the acupuncture group had a lower recurrence rate
(3.3% versus 45.2%) than the drug group. This finding indicates that
acupuncture still plays a positive role in the occurrence and
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development of chronic tic disorder. The above studies provide
compelling evidence that acupuncture can play a major or auxiliary
role in treating tic disorder compared with drug monotherapy.

Mechanisms of acupuncture treatment for tic disorder

Tic disorder animal models currently include the neurotransmitter
disorder model, immune disorder model, and gene mutation model
[20]. One of the more commonly used tic disorder animal models is
the imino-β, β-dipropionitrile model, which can induce dopamine
receptor hypersensitivity in rats to cause symptoms such as tics [21].
Zhang and Fang et al. found that levels of dopamine and
norepinephrine in the striatum and plasma of rats injected with
iminodipropionitrile were significantly increased through animal
experiments [22, 23]. Interestingly, Fang et al. further found that both
acupuncture and drugs could reduce the concentrations of dopamine
and norepinephrine in rats, and there was no statistical difference
between the two, indicating that acupuncture could regulate the level
of neurotransmitters [23]. Meanwhile, clinical studies by Zhang and
Kong et al. showed that acupuncture could reduce plasma dopamine
and 5-hydroxytryptamine levels in the human body [16, 22]. Dai et al.
found that acupuncture could increase the systemic levels of
γ-aminobutyric acid, an inhibitory neurotransmitter; low
concentrations of γ-aminobutyric acid have been associated with the
occurrence of tics [24]. The above studies suggest that acupuncture
can alleviate tics by regulating the levels of neurotransmitters such as
dopamine, norepinephrine, 5-hydroxytryptamine, and γ-aminobutyric
acid. Furthermore, this effect of acupuncture may be bidirectional
since some studies found that tic disorder patients with low dopamine,
norepinephrine, or 5-hydroxytryptamine levels experienced a similar
therapeutic effect with acupuncture [25–28].
In recent years, the occurrence of tic symptoms caused by

premonitory urges has gradually aroused the interest of researchers.
Premonitory urge refers to certain kinds of discomfort that occur and
accumulate before the onset of tics until tics appear. Tic symptoms are
thought to relieve the discomfort, which means that premonitory urge
may be the key to tics in tic disorder patients [1, 29]. It has been
established that acupuncture is a good treatment method for relieving
local discomfort [30, 31]. It can reduce or prevent the occurrence of
tics by eliminating gradually accumulated discomfort, which may also
be one of the potential mechanisms of acupuncture in treating tic
disorder. However, as the pathogenesis of tic disorder is still unclear,
with few studies on the mechanism of acupuncture therapy in the
treatment of tic disorder, warranting the need for more studies to
explore other potential mechanisms.

Common methods of acupuncture treatment for tic disorder

Traditional Chinese medicine acupuncture
Acupuncture in traditional Chinese medicine involves the insertion of
needles at specific acupoints, which can adjust the neuroendocrine
balance of the whole body by generating a needle sensation. Before
acupuncture, each acupuncture point is often disinfected to prevent
infection [32]. It is also the most widely used method currently.
Commonly used acupoints include Baihui (GV20), Sishencong
(EX-HN1), Shenmen (HT7), Neiguan (PC6), Fengchi (GB20), and
Zusanli (ST36). In a study by Wu et al., 98 children with tic disorder
were randomly divided into acupuncture and tiapride hydrochloride
groups [33]. The acupuncture points were Fengchi (GB20), Taichong
(LR3), Zhongwan (CV12), Zusanli (ST36), Baihui (GV20), Sanyinjiao
(SP6), Neiguan (PC6) and Shenmen (HT7); the results showed that the
total effective rate of the acupuncture group was significantly higher
than the tiapride hydrochloride group (89.80% versus 73.47%). Zhang
et al. randomly divided 70 children with tic disorder into acupuncture
and haloperidol combination group and haloperidol group.
Acupuncture points were Baihui (GV20), Sishencong (EX-HN1),
Yintang (GV29), and Shenting (GV24), Shuigou (GV26), Zusanli
(ST36), Sanyinjiao (SP6), Taichong (LR3), Neiguan (PC6), and
Shenmen (HT7); the results showed that the combined acupuncture

and haloperidol group can significantly reduce the number of children
YGTSS scores, and can reduce the levels of serum dopamine and
5-hydroxytryptamine in children with tic disorder (Figure 1 and
Figure 2) [22].

Electroacupuncture
Electroacupuncture is an extension of acupuncture based on
traditional acupuncture to perform light electrical stimulation to
strengthen the acupuncture and analgesic effect and eliminate
abnormal sensations, especially to regulate the central system
monoamine transmitters and protect dopaminergic neurons to achieve
the therapeutic effect. In a study by Li et al., 64 children with tic
disorder were divided into a drug group (oral inosine tablets and
vitamin B6) and an electroacupuncture group and acupuncture points
Hegu (LI4), Taichong (LR3), Baihui (GV20), Yintang (GV29), and
Fengchi (GB20) were used. The results showed that the efficacy rate of
the electroacupuncture group was significantly higher than the drug
group (96.88% versus 87.50%) [34].

Scalp acupuncture
Scalp acupuncture is a new type of acupuncture method based on
human anatomy and the projection of the cerebral cortex on the scalp
that involves selecting acupuncture positions that are effective in
treating neurological diseases, especially brain diseases. In recent
years, it has been found that scalp acupuncture yields a better
therapeutic effect in improving tic disorder. Kong et al. randomly
divided 60 children with tic disorder into scalp acupuncture,
haloperidol and combined acupuncture and haloperidol groups [16].
The results showed that the YGTSS scores of the three group were
significantly improved after treatment, with no statistical difference in
the efficacy of the scalp acupuncture group and the drug group.
Interestingly, the efficacy of the combined acupuncture and drug
group was significantly better than the other two groups, suggesting
that scalp acupuncture has similar clinical effects as drugs in
improving the symptoms of tic disorder, and the combination of
acupuncture and drugs can maximize the efficacy.

Figure 1 Traditional Chinese medicine acupuncture (acupuncture
points: Waiguan (SJ5))

Figure 2 Traditional Chinese medicine acupuncture (acupuncture
points: Hegu (LI4))
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Auricular acupuncture
Little is currently known on the mechanism of action of auricular
acupuncture. It has been established that its therapeutic effect
involves stimulating the corresponding area of the ear to play an
auxiliary treatment effect. Given that its stimulation is lighter than
other acupuncture methods, it is mostly an auxiliary treatment
method. In a study by Guan et al., 60 children with tic disorder were
divided into a tiapride hydrochloride group and an auricular
acupuncture combined with a tiapride hydrochloride group. The

results showed that the combination group yielded significantly better
results than the tiapride hydrochloride group in terms of total
effective rate (81.25% versus 71.43%), improvement of YGTSS scores,
and reduction of recurrence rate [35]. The location of Erjian (HX6,7i),
Shenmen (TF4), Xi (AH4), Gan (CO12), Pi (CO13) and She (LO2) are
shown in Figure 3 and Figure 4.
A comparison of the advantages and disadvantages of the four
acupuncture methods is shown in Table 1.

Figure 3 Auricular acupuncture. The acupuncture points include
Erjian (HX6,7i), Shenmen (TF4), Xi (AH4), Gan (CO12), Pi (CO13)
and She (LO2).

Figure 4 The pressing of auricular acupuncture needs the patient
to take the initiative. This figure shows the method of Xi (AH4)
pressing. Pressing auricular acupuncture is helpful to improve the
curative effect.

Table 1 The comparison of advantages and disadvantages of four acupuncture methods

Methods of acupuncture Brief introduction Advantage Disadvantage

Traditional Chinese
medicine acupuncture

Traditional Chinese medicine
acupuncture refers to the
insertion of needles specially
used for acupuncture into
specific acupoints with specific
manipulations to play a
therapeutic role.

(1) There is a complete
theoretical support, and the
national standard of acupoint
location has been issued. (2) The
stimulation is small, the trauma
is small, and the safety is
relatively good.

The patient remains relatively
still while being treated, which
makes it difficult for the child to
cooperate.

Electroacupuncture On the basis of traditional
Chinese medicine acupuncture,
electroacupuncture is used to
guide a safe-sized current
through the needle to the human
body through a special device to
enhance local stimulation.

(1) On the basis of traditional
Chinese medicine acupuncture,
there are national norms for
reference. (2) Local stimulation
is stronger.

Because of the different
sensitivity of each person to
electrical stimulation, the
control of electric current is an
important issue, especially for
children who have difficulty in
expressing their feelings
accurately.

Scalp acupuncture Scalp acupuncture is to insert
needle into scalp to stimulate
different parts of cerebral
cortex. It is based on the fact
that different parts of the scalp
are projections of different parts
of the cerebral cortex.

(1) The skull has the protection,
therefore carries on the scalp
acupuncture the security to be
worthy of trust. (2) The
treatment for neurological
disorder is very effective.

No relevant national regulations
have been issued.

Auricular acupuncture Auricular acupuncture is to fix
the seed of Saponaria vaccaria on
the ear by tape and stimulate it
continuously by pressing
frequently.

(1) The stimulation is on the ear
skin and is acceptable to most
children. (2) The method of
acupuncture is simple and
children can cooperate with it.
(3) It will hold for two or three
days.

Need children and their families
to actively press ear
acupuncture, otherwise the
efficacy will decline.
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Safety of acupuncture

As a minimally invasive surgical treatment, acupuncture has almost no
obvious adverse reactions, especially with scalp needles, because they
have skull protection and are often safer. However, some patients still
experience complications such as bleeding, subcutaneous hematoma,
fainting during acupuncture treatment, etc. These responses can be
managed if managed in time. Indeed, this raises the requirements for
the operator, who needs to be familiar with the human anatomy,
proficient in acupuncture, and able to respond to emergencies.
Meanwhile, the state of the patient should also be considered. For
young patients with poor coordination, physical weakness, high
mental stress, and severe coagulation disorders, acupuncture
treatment should be avoided.

Summary and prospect

The pathogenesis of tic disorder involves intricate and unclear
biological processes, including genetic susceptibility [2],
neurotransmitter imbalance, immune dysfunction, perinatal factors,
social and family environmental factors, other factors [36–38]. Among
them, neurotransmitter imbalance especially increased dopamine
secretion and/or dopamine receptor hypersensitivity, is reportedly an
important mechanism for the occurrence of tic disorder. This is also
the first line of treatment for tic disorder The important reason for the
medication is dopamine receptor blockers such as tiapride and
sulpiride [2]. At the same time, there are immune dysfunctions,
especially group A Streptococcus infection and Mycoplasma pneumoniae
infection, which have been increasingly reported to be correlated with
the occurrence and development of tic disorder [37, 39]. Emotional
stress factors are also an increasingly important pathogenic factor and
aggravating cause. Indeed, with aging, academic pressure and family
pressure are increasing, leading to an increase in the incidence of tic
disorder in school-age children. Besides, incomprehension and
reminders from parents and teachers can aggravate tic symptoms [1].
Acupuncture is an effective method for treating tic disorder with

better curative and fewer side effects, widely used in clinical practice.
It has a wide range of indications, including provisional tic disorder,
chronic tic disorder, or Tourette syndrome. Good therapeutic effects
have been reported for these diseases, with few reports of adverse
reactions and low recurrence rates. Existing studies have shown that
acupuncture can significantly reduce the serum levels of dopamine,
5-hydroxytryptamine, and norepinephrine and increase
γ-aminobutyric acid. Acupuncture is also indicated for relieving
abnormal feelings in the body. Relieving aura impulse may also be one
of the therapeutic mechanisms of acupuncture. However, acupuncture
is inclined to adjust the entire human body and restore the balance
between the body’s neurotransmitter level and nervous system
function.
Notwithstanding that an increasing number of studies have been

published on the treatment of tic disorder with acupuncture in recent
years, no blank control group was set up. Accordingly, the influence of
the self-improvement of tic disorder cannot be ruled out. However, it
is difficult to conduct a study where tic patients are treated with
placebo due to moral ethics. It is only feasible to compare the efficacy
among currently available modern medical therapies. At the same
time, since acupuncture has individual characteristics, it can treat
patients with different symptoms and body constitutions. Large
samples and multi-center clinical research are still needed to identify
the most optimal acupuncture program and validate the efficacy. Most
studies on the mechanism of the therapeutic effect of acupuncture on
tic disorder have been limited to exploring the influence of
acupuncture on neurotransmitter levels. Importantly, the influence of
acupuncture on the nervous system and immune system has not been
explored, representing a major research gap.
Overall, the currently published clinical studies have demonstrated

the positive effects of acupuncture in the treatment of tic disorder to a
certain extent. Its efficacy has been proven irrespective of its use in
monotherapy or combination, indicating that acupuncture is a kind of

active clinical promotion, especially. Importantly, acupuncture can
treat children with tic disorders with poor compliance or response to
drugs. For children with an early diagnosis of tic disorder presenting
with mild symptoms, acupuncture therapy can also alleviate their
discomfort, relieve the anxiety of the child and parents. Acupuncture
is easy to operate and highly flexible in terms of treatment time,
making it widely applicable in clinical practice. Further studies on the
therapeutic mechanism of acupuncture should be carried out and
combined with currently known knowledge on tic disorder to
substantiate the efficacy of acupuncture.

Conclusion

Acupuncture is an effective treatment for tic disorders in children. For
patients with mild symptoms of tic disorder, monotherapy with
acupuncture can be performed. Acupuncture in combination with
drug therapy is indicated in severe chronic tic disorder and Tourette
syndrome to maximize treatment efficacy. However, the mechanism
and therapeutic norms of acupuncture remain unexplored, warranting
further studies.

References

1. Cohen SC, Leckman JF, Bloch MH. Clinical assessment of
Tourette syndrome and tic disorders. Neurosci Biobehav R.
2013;37(6):997–1007.
https://doi.org/10.1016/j.neubiorev.2012.11.013

2. Liu ZS, Cui YH, Sun D, et al. Current status, diagnosis, and
treatment recommendation for tic disorders in China. Front
Psychiatry. 2020;11:774.
https://doi.org/10.3389/fpsyt.2020.00774

3. American Psychiatric Association. Diagnostic And Statistical
Manual Of Mental Disorders. 5th ed. Washington D.C., American:
American Psychiatric Publishing;2013.
https://doi.org/10.1176/appi.books.9780890425596.744053

4. Szejko N, Robinson S, Hartmann A, et al. European clinical
guidelines for Tourette syndrome and other tic
disorders-version 2.0. Part I: assessment. Eur Child Adolesc
Psychiatry. 2021:1–20.
https://doi.org/10.1007/s00787-021-01842-2

5. Ueda K, Black KJ. Recent progress on Tourette syndrome. Fac
Rev. 2021;10:70.
https://doi.org/10.12703/r/10-70

6. Conte G, Baglioni V, Valente F, Chiarotti F, Cardona F. Adverse
mental health impact of the COVID-19 lockdown in individuals
with Tourette syndrome in Italy: an online survey. Front
Psychiatry. 2020;11:583744.
https://doi.org/10.3389/fpsyt.2020.583744

7. Mataix-Cols D, Ringberg H, Fernández de la Cruz L. Perceived
worsening of tics in adult patients with Tourette syndrome after
the COVID-19 outbreak. Mov Disord Clin Pract.
2020;7(6):725–726.
https://doi.org/10.1002/mdc3.13004

8. Cath DC, Hedderly T, Ludolph AG, et al. European clinical
guidelines for Tourette syndrome and other tic disorders. Part I:
assessment. Eur Child Adolesc Psychiatry. 2011;20(4):155–171.
https://doi.org/10.1007/s00787-011-0164-6

9. Nomoto F, Machiyama Y. An epidemiological study of tics. Jpn J
Psychiatry Neurol. 1990;44(4):649–655.
https://doi.org/10.1111/j.1440-1819.1990.tb01641.x

10. Kim S, Greene DJ, Robichaux-Viehoever A, et al. Tic
suppression in children with recent-onset tics predicts 1-year tic
outcome. J Child Neurol. 2019;34(12):757–764.
https://doi.org/10.1177/0883073819855531

11. Kim S, Greene DJ, Bihun EC, et al. Provisional tic disorder is not
so transient. Sci Rep. 2019;9(1):3951.
https://doi.org/10.1038/s41598-019-40133-4

12. Pringsheim T, Okun MS, Müller-Vahl K, et al. Practice guideline
recommendations summary: treatment of tics in people with

https://doi.org/10.53388/TMR20220127259
https://www.tmrjournals.com/tmr


REVIEW
Traditional Medicine Research 2022;7(2):16. https://doi.org/10.53388/TMR20220127259

6Submit a manuscript: https://www.tmrjournals.com/tmr

Tourette syndrome and chronic tic disorders. Neurology.
2019;92(19):896–906.
https://doi.org/10.1212/WNL.0000000000007466

13. Müller-Vahl KR, Szejko N, Verdellen C, et al. European clinical
guidelines for Tourette syndrome and other tic disorders:
summary statement [published online July 10, 2021]. Eur Child
Adolesc Psychiatry. 2021.
https://doi.org/10.1007/s00787-021-01832-4

14. Wu LZ, Li HM, Kang L. Acupuncture treatment of 156 cases of
Tourette’s syndrome. J Trad Chin Med. 1993;34(07):423–424.
(Chinese)
https://doi.org/10.13288/j.11-2166/R.1993.07.022

15. Lu C, Wu LQ, Hao H, et al. Clinical efficacy and safety of
acupuncture treatment of tic disorder in children: a systematic
review and meta-analysis of 22 randomized controlled trials.
Complement Ther Med. 2021;59:102734.
https://doi.org/10.1016/j.ctim.2021.102734

16. Kong Y, Xu HP, Gao W, Li XY. Clinics observation of
scalp-acupuncture combined with medication in the treatment
of Tourette’s syndrome. J Clin AnM. 2017;33(11):20–24.
(Chinese)
https://doi.org/10.3969/j.issn.1005-0779.2017.11.006

17. Yu PB, Sun KX, Zhou S. Therapeutic observation of swift
needling at Fengchi (GB20) for Tourette syndrome. Shanghai J
AnM. 2019;38(05):497–500. (Chinese)
https://doi.org/10.13460/j.issn.1005-0957.2019.05.0497

18. Jiao JM. Fang head needle treatment of liver and kidney Yin
deficiency, hand pneumatic twitch foul syndrome clinical
curative effect observation. Shanxi University of Chinese
Medicine;2016. (Chinese)
https://doi.org/10.7666/d.D01059794

19. Xu CM. “Repress the liver and support the spleen”acupuncture
and ear point sticking treatment of children with tic disorders
clinical curative effect observation. Chengdu University of
Traditional Chinese Medicine;2017. (Chinese)
https://d.wanfangdata.com.cn/thesis/D01375753

20. Ke ZL, Chen YH. Research advances in animal models of tic
disorder. Acta Lab Anim Sci Sin. 2020;28(03):416–422. (Chinese)
https://doi.org/10.3969/j.issn.1005-4847.2020.03.019

21. Zhang F, Li A. Dual ameliorative effects of Ningdong granule on
dopamine in rat models of Tourette’s syndrome. Sci Rep.
2015;5:7731.
https://doi.org/10.1038/srep07731

22. Zhang Yan. Clinical observation on 35 cases of children with
Gilles de la Tourette syndrome treated by acupuncture
treatment combined with haloperidol. J Pedia Tradit Chin Med.
2019;15(02):74–77. (Chinese)
https://doi.org/10.16840/j.issn1673-4297.2019.02.22

23. Fang CF, Pan JQ, Di PT. Acupuncture on the twitch behavior of
rat model with tic disorders and the influence on DA, NE. Chin
Med Mod Dist Educ China. 2021;19(11):158–161. (Chinese)
https://doi.org/10.3969/j.issn.1672-2779.2021.11.059

24. Dai WF, Han X. Clinical observation on 60 cases of children
with tic disorders treated by acupuncture cooperated with
auricular-plaster as adjuvant therapy. J Pedia Tradit Chin Med.
2021;17(04):69–73. (Chinese)
https://doi.org/10.16840/j.issn1673-4297.2021.04.19

25. Hu LQ, Zhou HC, Huang YZ, et al. Determination and
significance of serum dopamine in patients with tic disorder. J
Sun Yat-sen Univ Med Sci. 2006;23(Z1):112–113. (Chinese)
https://doi.org/10.3321/j.issn:1672-3554.2006.z1.040

26. Segawa M. Neurophysiology of Tourette’s syndrome:

pathophysiological considerations. Brain Dev. 2003;25(Suppl
1):S62–S69.
https://doi.org/10.1016/s0387-7604(03)90011-8

27. Zhang B, Long HY, Zhang JC. Effects of Jing’an oral liquid on
the central neurotransmitter of multiple tics children. Chin J
Integr Trad West Med. 2012;32(07):926–929. (Chinese)
https://d.wanfangdata.com.cn/periodical/zxyjh201207017

28. Yoon DY, Gause CD, Leckman JF, Singer HS. Frontal
dopaminergic abnormality in Tourette syndrome: a postmortem
analysis. J Neurol Sci. 2007;255(1–2):50–56.
https://doi.org/10.1016/j.jns.2007.01.069

29. Kyriazi M, Kalyva E, Vargiami E, Krikonis K, Zafeiriou D.
Premonitory urges and their link with tic severity in children
and adolescents with tic disorders. Front Psychiatry.
2019;10:569.
https://doi.org/10.3389/fpsyt.2019.00569

30. Shen XG, Ma J, Wang XF, Zhang YM, Wang M, Yang YG.
Clinical study of mild collateral puncture combined with early
rehabilitation on hemianesthesia after stroke. J Emerg Tradit
Chin Med. 2019;28(11):1976–1979. (Chinese)
https://doi.org/10.3969/j.issn.1004-745X.2019.11.025

31. Shen XG. Therapeutic observation of mild collateral-puncturing
plus ordinary acupuncture for post-stroke hemianesthesia.
Shanghai J Acup Moxib. 2020;39(01):20–24. (Chinese)
https://doi.org/10.13460/j.issn.1005-0957.2020.01.0020

32. Cheong YC, Dix S, Hung Yu Ng E, Ledger WL, Farquhar C.
Acupuncture and assisted reproductive technology. Cochrane
Database Syst Rev. 2013;(7):CD006920.
https://doi.org/10.1002/14651858.CD006920.pub3

33. Wu HS, Huang WT, Shen WD. Curative effect of fast needling in
treating pediatric Tourette syndrome. J Clin AnM. 2021;37(09):
49–52. (Chinese)
https://doi.org/10.19917/j.cnki.1005-0779.021182

34. Li YC, Bao C, Chen D, Bi Q. Clinical observation on treatment of
32 cases of children’s multiple tic syndrome with
electroacupuncture at Siguan points. Jiangsu J Tradit Chin Med.
2016;48(08):57–58. (Chinese)
http://www.jstcm.cn/ch/reader/view_abstract.aspx?flag=1&fi
le_no=20160824&journal_id=jstcm

35. Guan JY. Clinical study of auricular acupoint pressure
combined with sulphide hydrochloride in the treatment of
childhood twitches. Zhejiang University of Traditional Chinese
Medicine;2018. (Chinese)
http://cdmd.cnki.com.cn/Article/CDMD-10344-1019026973.h
tm

36. Jia RM, Tu Y, Wang YM. Research progress in the pathogenesis
of central neurotransmitter imbalance in tic disorders. Chin Med
Pharm. 2020;10(21):45–48. (Chinese)
https://doi.org/10.3969/j.issn.2095-0616.2020.21.012

37. Hsu CJ, Wong LC, Lee WT. Immunological dysfunction in
Tourette syndrome and related disorders. Int J Mol Sci.
2021;22(2):853.
https://doi.org/10.3390/ijms22020853

38. Wang SY, Ma BX, Li RX, Xu PP. Research progress of tic disorder
in children. Chin Pediatr Integr Tradit West Med.
2021;13(04):297–301. (Chinese)
https://d.wanfangdata.com.cn/periodical/zgyxwz-ekxfc202104
006

39. Müller N, Riedel M, Blendinger C, Oberle K, Jacobs E,
Abele-Horn M. Mycoplasma pneumoniae infection and
Tourette’s syndrome. Psychiat Res. 2004;129(2):119–125.
https://doi.org/10.1016/j.psychres.2004.04.009

http://dx.chinadoi.cn/10.3969/j.issn.1005-0779.2017.11.006
http://dx.chinadoi.cn/10.13460/j.issn.1005-0957.2019.05.0497
http://dx.chinadoi.cn/10.7666/d.D01059794
http://dx.chinadoi.cn/10.3969/j.issn.1005-4847.2020.03.019
http://dx.chinadoi.cn/10.16840/j.issn1673-4297.2019.02.22
http://dx.chinadoi.cn/10.3969/j.issn.1672-2779.2021.11.059
http://dx.chinadoi.cn/10.16840/j.issn1673-4297.2021.04.19
http://dx.chinadoi.cn/10.3321/j.issn:1672-3554.2006.z1.040
http://www.jstcm.cn/ch/reader/view_abstract.aspx?flag=1&file_no=20160824&journal_id=jstcm
http://www.jstcm.cn/ch/reader/view_abstract.aspx?flag=1&file_no=20160824&journal_id=jstcm
http://cdmd.cnki.com.cn/Article/CDMD-10344-1019026973.htm
http://cdmd.cnki.com.cn/Article/CDMD-10344-1019026973.htm
http://dx.chinadoi.cn/10.3969/j.issn.2095-0616.2020.21.012
https://d.wanfangdata.com.cn/periodical/zgyxwz-ekxfc202104006
https://d.wanfangdata.com.cn/periodical/zgyxwz-ekxfc202104006
https://doi.org/10.1016/j.psychres.2004.04.009
https://doi.org/10.53388/TMR20220127259
https://www.tmrjournals.com/tmr

