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Acupuncture and moxibustion have been used for at least 2000 years to treat a wide range

of diseases. In recognition of the increasing worldwide interest in the subject, the World

Health Organization conducted a symposium on acupuncture in 1979 and put forth a list of

40 suitable diseases that can be treated with this approach. In Taiwan, acupuncture is

widely used as a tool to treat diseases and disorders of the nervous system such as stroke,

dementia, Parkinson’s disease, and carpal tunnel syndrome. Although numerous studies

on the effectiveness of acupuncture have been conducted, the efficacy of acupuncture as

treatment for nervous system diseases or disorders has been questioned mainly because

only a limited number of controlled clinical trials have been published. The aim of this

review is to determine whether there is enough evidence in previously published trials to

support the beneficial effects of acupuncture on diseases of the nervous system.

Copyright ª 2012, China Medical University. Published by Elsevier Taiwan LLC. All rights

reserved.
1. Introduction carpal tunnel syndrome, and headache. Although numerous
Acupuncture and moxibustion have been used to treat

diseases in China for over 2000 years. The meridian theory of

acupuncture was first recorded in detail in The Yellow

Emperor’s Classic of Internal Medicine [1,2], although The Great

Compendium of Acupuncture and Moxibustion, published in the

Ming Dynasty, forms the basis of modern acupuncture theory

and practice [2]. In recognition of the increasing worldwide

interest in the subject, the World Health Organization con-

ducted a symposium on acupuncture in 1979 and put forth

a list of 40 suitable diseases that can be treated with this

approach [3]. In Taiwan, acupuncture is commonly used to

treat diseases and disorders of the nervous system, namely

stroke, dementia, Parkinson’s disease, epilepsy, Bell’s palsy,
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studies on the effectiveness of acupuncture have been con-

ducted, the efficacy of acupuncture as treatment for nervous

system diseases or disorders has been questioned mainly

because only a limited number of controlled clinical trials

have been published. The aim of this review is to determine

whether there is enough evidence in previously published

trials to support the beneficial effects of acupuncture on

diseases of the nervous system.
2. Acupuncture in stroke

Stroke is one of the most common diseases in Taiwan, and

was the third leading cause of death in that country in 2011 [4].
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Hu et al. conducted a randomized, controlled study to eval-

uate the effect of acupuncture on acute stroke symptoms. A

total of 30 patients with onset of symptoms within 36 hours

were randomly assigned to receive acupuncture in combina-

tion with conventional supportive treatment or to receive

supportive treatment only. Acupuncture was applied three

times per week for 4 weeks and patients were then followed-

up for 3 months. They found that neurologic outcome was

significantly better in the acupuncture group on day 28 and on

day 90, and that improvement in neurologic status was

greatest in patients with a poor baseline neurologic score [5].

In a randomized controlled study on the effects of electro-

acupuncture (EA) in patients with first-ever ischemic stroke,

Hsieh et al. reported that patients who received eight courses

of EA with stimulation pulses alternating between 3 Hz and

15 Hz over a 1-month period showed significantly better

improvement in motor function than patients who received

conventional rehabilitation treatment only [6]. Johansson

et al. studied whether sensory stimulation can improve

functional outcome in stroke patients. A total of 78 patients

with severe hemiplegia were randomized within 10 days after

stroke onset to receive either daily physiotherapy alone (40

patients) or in combination with EA (2e5 Hz) for 30 minutes

twice a week for 10 weeks (38 patients). They found that

patients who received EA recovered faster than controls and

showed greater improvement in balance, activities of daily

living (ADL), and quality of life [7]. In a multicenter controlled

trial by the same group, 150 patients with moderate to severe

hemiparesis were randomized 5e10 days after stroke onset

to receive EA, transcutaneous electrical nerve stimulation

(TENS), or subliminal electrostimulation (control group). A

total of 20 treatment sessions were performed over

a 10-week period and outcome variables were assessed at the

3-month and 1-year follow-ups. Interestingly, there were no

significant differences among the three groups in improve-

ment in motor function, walking ability or ADL [8], indicating

that acupuncture did not produce a beneficial effect on

functional outcome in stroke patients. Similar results were

reported by Gosman-Hedström et al. in their randomized

study on the effects of acupuncture treatment on daily life

activities and quality of life in 104 patients with acute stroke

[9], and by Sze et al. who found that there was no significant

difference in outcome between stroke patients with

moderate or severe functional impairment who received

acupuncture at 10 acupoints for 10 weeks and stroke patients

who received standard post-stroke motor rehabilitation

training [10]. Lack of a beneficial effect of acupuncture as

treatment for stroke patients has been reported in other

studies as well [11,12].

A number of studies, however, have shown that

acupuncture is an efficacious post-stroke therapy. For

example, Naeser et al. reported that patients with right-sided

hemiplegia due to left hemispheric ischemic infarction who

received 20 acupuncture sessions over a period of 1 month

beginning 1e3 months after stroke onset showed a signifi-

cantly better response than patients who received sham

acupuncture [13]. In addition, Kjendahl et al. found that

acupuncture applied for 30 minutes three or four times per

week for 6 weeks resulted in a positive long-term effect on

motor function, daily life quality, and social interaction in
patients with subacute stage (mean, 40 days) stroke 1 year

after hospital discharge [14].

Recently, Liu et al. conducted a randomized, crossover pilot

study on the effects of EA on motor recovery in chronic stroke

survivors. A total of 10 stroke patients who had suffered

a stroke more than 2 years prior to enrolment were random-

ized to receive either EA (1e2 Hz) plus strength training

treatment twice per week for 6 weeks or a 6-week session of

strength training treatment only. They found that patients

who received 2 Hz EA plus strength training treatment had

a marked reduction in muscle spasticity of the wrist and

a marked increase in active wrist extension range of motion

and Fugl-Meyer upper-limb scores. These effects were not

noted in patients who only received strength training treat-

ment. The findings indicate that EA reduces muscle spasticity

and enhances performance of motor tasks [15]. Results from

a similar study also revealed that EA (twice per week)

combined with muscle training exercises for 6 weeks reduced

the degree of muscle spasticity in chronic stroke patients [16].

In addition, a recent study showed that acupuncture treat-

ment accompanied by manual twisting of needles at the Bai-

hui (GV20) acupoint and at the spirit acupoints for 20 minutes

in patients with first-ever ischemic stroke resulted in signifi-

cantly greater reduction in displacement area than acupunc-

ture without twisting of needles, indicating that acupuncture

with twisting of needles can improve balance function [17].

Rorsman and Johansson investigated whether EA or TENS

influences cognitive and emotional outcome after stroke. In

their study, 54 stroke patients with moderate or severe func-

tional impairment were randomized to receive acupuncture

including EA, TENS, or subliminal TENS (control group).

Acupuncture started from 5e10 days after stroke onset, and

was performed for 30 minutes, two times per week for 10

weeks. They found that there were no significant differences

in changes among the three groups in emotional status or

cognitive function at 3 or 12 months after treatment [18]. In

contrast, Chou et al. showed that 1 EA (1 Hz) applied to the PC6

and HT7 acupoints for 20minutes, twice per week for 8 weeks,

had a positive effect on cognition and life quality in stroke

patients with cognitive impairment [19].

The effectiveness of acupuncture on motor function, ADL,

and cognitive function in patients with acute stroke remains

controversial. More rigorous randomized controlled studies

comprising larger patient populations are needed to defini-

tively determinewhether acupuncture is a valuable treatment

for stroke patients.
3. Acupuncture as treatment for
degenerative disorders

3.1. Alzheimer’s disease and vascular dementia

Alzheimer’s disease is a chronic progressive degenerative

disease. Several systematic review articles have revealed that

acupuncture is not effective in patients with Alzheimer’s

disease [20] or vascular dementia [21,22]. However, Zhou and

Jin showed that acupuncture had a beneficial effect in patients

with Alzheimer’s disease. The researchers used functional

magnetic resonance imaging to evaluate brain changes in 26
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patients with Alzheimer’s disease who underwent EA. Elec-

trostimulation was applied to the Shenmen (HT7) acupoint as

an anode and the Zusanli (ST36) acupoint as a cathode as well

as to the Fenlong (ST40) acupoint as an anode and the Taixi

(K13) acupoint as a cathode. They found that electro-

stimulation at these acupoints resulted in increased activity in

the hippocampal gyrus and insula in the right hemisphere, the

temporal lobe, and parietal lobe of the left hemisphere. These

regions are associated with cognitive function such as

memory and language, suggesting that acupuncture at those

acupoints produces a beneficial effect in patients with Alz-

heimer’s disease [23]. In addition, Yang et al. demonstrated

that acupressure could reduce the degree of agitated behavior

in patients with dementia. The researchers applied acupres-

sure to the Fengchi (GB20), Baihui (GV20), Shenmen (HT7),

Neiguan (PC6), and Sanyinjiao (SP6) acupoints for 2 minutes

after a 5-minute warm-up activity, twice daily, 5 days a week

for 4 weeks in 20 patients with dementia who demonstrated

agitated behavior. They found that acupressure dramatically

reduced the degree of agitation in their patients [24]. Addi-

tional randomized, controlled, double-blinded trials

comprising larger patient populations are needed to deter-

mine whether acupuncture induces a beneficial effect in

patients with Alzheimer’s disease or vascular dementia.

3.2. Parkinson’s disease

Parkinson’s disease is a chronic progressive disease charac-

terized by slow movements, tremors, and walking impair-

ment due to loss of midbrain nigrostriatal neurons and

depletion of striatal dopamine. About 63% of patients with

Parkinson’s disease in Korea [25] and 25% of patients with the

disease in Singapore [26] use acupuncture as a complemen-

tary therapy; however, a number of large-scale studies have

shown that acupuncture is not effective at alleviating the

symptoms of Parkinson’s disease [27e30]. The results from

small-scale studies are similar. For example, Eng et al. used

acupuncture in combination with Yin Tui Na massage on

a weekly basis as treatment for patients with Parkinson’s

disease for 6 months and found that scores on the Unified

Parkinson’s Disease Rating Scale (UPDRS) were significantly

higher than baseline scores 6 months after treatment [31]. In

addition, Shulman et al. found that acupuncture applied to

body or scalp acupoints for 1 hour twice per week for 5e8

weeks in patients with Parkinson’s disease resulted in

improvements in sleep and rest but did not improve other

symptoms of the disease [32]. Functional magnetic resonance

imaging studies have shown that acupuncture applied to the

Yanglingquan (GB34) acupoint results in the activation of

portions of the putamen and the primary motor cortex,

resulting in improved motor function [33]. A positron emis-

sion tomography study showed that scalp acupuncture and

Madopa therapy for 5 weeks resulted in an increase in glucose

metabolism in five patients with Parkinson’s disease [34]. In

another study, although EA administered to the scalp in

addition to administration of levodopa for 5 weeks increased

hemispheric regional blood flow, administration of those

treatments did not result in changes in striatal dopamine

transporter density in the basal ganglia [35]. Taken together,

although acupuncture including EA does not seem to improve
motor function or ADL in patients with Parkinson’s disease,

acupuncture does seem to improve blood flow and glucose

metabolism in brain tissue in patients with the disease, sug-

gesting that acupuncture does play a beneficial role in delay-

ing intellectual decline in patients with Parkinson’s disease.

Further large-scale studies are warranted.
4. Acupuncture as treatment for headache

4.1. Migraine

Studies have shown that non-specific psychological interac-

tions play a major role in the improvement of many patients

with headache, which might explain why some studies

comparing the effects of acupuncture with those of placebo

have demonstrated that there are no differences in outcome

between the two treatments [36]. Nevertheless, a number of

studies have shown that acupuncture is an effective treatment

for certain types of headache. For example, studies have

demonstrated that acupuncture is both a clinically efficacious

and a cost-effective treatment for migraine, especially when

appliedto theFenchi (GB20) andTaiyang (EX-HN5)acupoints for

30 minutes twice a week for at least 10 weeks [37e39]. Also,

Allais et al. used the needle contact test to detect the most

efficaciouspointson theear for reducingpainduringamigraine

episode and found that the insertion of semi-permanent nee-

dles into the anterior-internal part of the antitragus ipsilateral

to the side of pain resulted in pain relief within 30minutes and

that it persisted for up to 24 hours [40,41].

The results of a multicenter, single-blinded randomized

controlled trial comprising 480 patients with migraine

revealed that patients who received acupuncture including

electrostimulation had significantly fewer days of migraine

pain than patients who received sham acupuncture during

weeks 13e16 after treatment, indicating that acupuncture

produces a clinically minor prophylactic effect [42]. Other

studies have shown that acupuncture treatment is more

effective than prophylactic drug treatment for migraine

headaches [43e45]. In addition, Yang et al. demonstrated that

acupuncture applied to the Cuanzhu (BL2), Taiyang (EX-HN5),

Yintang (Ex-HN-3), and Fengchi (GB20) acupoints resulted in

fewer episodes of migraine and led to fewer adverse events

than topiramate treatment in patients with chronic migraine

[46]. Studies have also demonstrated that acupuncture ismore

effective than flunarizine treatment at reducing the number of

days of migraine pain [47]. Based on the abovementioned

findings, acupuncture treatment appears to be beneficial for

reducing the degree of pain associated with migraine head-

aches, particularly when applied as prophylactic treatment.

4.2. Tension-type headache

A Cochrane review of 11 clinical trials comprising 2317

patients with tension-type headache provided evidence that

acupuncture treatment is valuable for patients who suffer

frequent episodes of that type of headache. A number of other

studies have also demonstrated that acupuncture results in

a greater reduction in intensity and frequency of tension-type

headache than sham acupuncture [48,49]. Acupuncture,

http://dx.doi.org/10.1016/j.biomed.2012.04.004
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therefore, appears to be beneficial for reducing the frequency

and severity of episodic tension-type headaches.
5. Acupuncture in epilepsy

Epilepsy is a chronic neurological condition characterized by

excessive synchronization of neuronal networks, behavioral

changes, and recurrent seizures. Most studies have demon-

strated that acupuncture is not an effective treatment for

epilepsy. For example, the authors of a Cochrane review
Fig. 1 e Acupuncture as treatment
concluded that there is not enough evidence to support the

effectiveness of acupuncture as treatment for epilepsy,mainly

because most of the studies were of poor methodological

quality [50]. In addition, Kloster et al. showed that therewasno

difference in the frequency of seizure between patients with

chronic intractable epilepsy who received acupuncture and

patients who received sham acupuncture at bilateral Taichon

(LR3), Hegu (LI4) and Baihui (GV20) acupoints for 30 minutes,

three times per week for 7.5 weeks, indicating that acupunc-

ture is not beneficial in patients with chronic intractable

epilepsy [51]. A similar study on patients with intractable
for nervous system disorders.
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epilepsy showed that acupuncture treatment did not result in

improved health-related quality of life [52]. Therefore, the

results of many randomized, controlled trials indicate that

acupuncture is not an effective treatment for epilepsy.

Vagal nerve stimulation and EA are promising neuro-

protective therapies for patients with intractable epilepsy.

Studies have shown that stimulation of acupoints stimulates

the vagus nerve, and it is possible that vagal nerve stimulation

and EA target the same center of the brain. The nucleus of the

solitary tract isalso thesiteofafferent signalsproducedbyvagal

nerve stimulation or EA when applied to scalp, face and auric-

ular sites, and the neuroprotective effects of EA in epileptic

patientsmaybedue to theanti-inflammatoryandneurotrophic

actions produced through the nucleus of the solitary tract by

stimulation of the vagus nerve [53,54]. We found that 2 Hz and

100 Hz EA applied to bilateral Zusanli (ST36) acupoints resulted

in reduced pulse rate, indicating that EA at Zusanli (ST36)

induces parasympathetic activity [55]. He et al. hypothesized

that auricular acupuncture may suppress epileptic seizures by

activating parasympathetic activity. This increase in para-

sympathetic tone is believed to activate the nucleus of the

solitary tract, which might result in the suppression of struc-

tures related to the pathogenesis of epilepsy or in theactivation

of the cholinergic anti-inflammatory pathway [56]. Further

studies are needed to determine whether EA stimulation at

specific acupoints has an antiepileptic effect as a result of EA-

induced parasympathetic activity.
6. Acupuncture in peripheral nerve disease

6.1. Bell’s palsy

Bell’spalsy isdefinedasan idiopathic facialnerveparalysisand

is the most common unilateral peripheral facial neuropathy.

The cause of Bell’s palsy is unknown, but mounting evidence

suggests that reactivatedherpesvirus infectionplaysakey role

in its development [57,58]. Although a Cochrane review

concluded that there is inadequate evidence to support the

effectiveness of acupuncture for Bell’s palsy [59], a number of

studies have provided evidence that acupuncture is beneficial.

For example, Li et al., in their multi-center, single-blinded,

randomized controlled trial comprising 480patientswithBell’s

palsy, found that acupuncture applied to the Dicang (ST4),

Jiache (ST6), Hegu (LI4), Yangbai (GB14), Xiaguan (ST7), and

Yifeng (TE17) acupoints for 30 minutes followed by mox-

ibustion for 5minutes, five times perweek for 4weeks resulted

in significant improvement in facial nerve function [60]. In

addition, acupuncture treatment was shown to be safe and

effective in improving functional and cosmetic outcome in

a patient with a 7-year history of Bell’s palsy and in a pregnant

patient with Bell’s palsy [61,62]. More rigorous clinical studies

are needed to determine whether acupuncture is an appro-

priate and effective treatment for patients with Bell’s palsy.

6.2. Carpal tunnel syndrome

Carpal tunnel syndrome (CTS) is a nerve disorder of the hand

caused by compression of the median nerve. Surgical decom-

pression is considered to be definitive treatment, although
conservative treatment such as steroid injection (e.g., with

prednisolone) and splinting is effective in some cases [63].

Acupuncture is often used as adjunct therapy, especially in

Asian countries. Sim et al. reviewed 11 studies including 6

randomized controlled trials of the use of acupuncture as

conservative therapy for CTS and found that there is not

enough evidence to support its efficacy [64]. Yao et al., in their

double-blinded, randomized controlled study of 34 patients

with CTS, found that verum acupuncture was not superior to

placebo acupuncture [65]. However, Napadow et al. used

functional magnetic resonance imaging to evaluate differ-

ences in somatosensory cortical plasticity after acupuncture

treatment between 13 adult patients with CTS and 12 age- and

sex-matched healthy adults and found that acupuncture

resulted in changes in digital cortical representation in CTS

patients 5weeks after acupuncture treatment. These changes,

however, were not noted in the healthy adults [66]. They also

found that verum acupuncture activated regions in the hypo-

thalamus and deactivated regions in the amygdala in patients

withCTSbutnot inhealthyadults, indicating thatacupuncture

might modulate the limbic-paralimbic network [67]. In addi-

tion, studies have demonstrated that the effects of acupunc-

ture applied to the Daling (PC7) and Neiguan (PC6) acupoints

twice perweek for 4weeks on reducing symptoms of CTSwere

similar to those elicited by the administration of prednisolone

[68], and that the effects of acupuncture treatment lasted

longer than the effects obtained with that corticosteroid [69].

Although additional studies are needed to prove the efficacy of

acupuncture for CTS, it appears that acupuncture is moder-

atelybeneficial as conservative treatment inpatientswithCTS.
7. Conclusion

Acupuncture treatment is beneficial in patients with subacute

and chronic stroke, appears to be effective for migraine when

used prophylactically, is an effective treatment for tension-

type headache, and shows promise as an adjunct therapy

for Bell’s palsy and carpal tunnel syndrome. More rigorous

studies are needed to evaluate whether acupuncture is an

efficacious treatment modality for Alzheimer’s disease,

vascular dementia, Parkinson’s disease, and epilepsy (Fig. 1).
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