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Abstract
Background: Myofascial Pain Syndrome (MPS) of the Masticatory Muscles (MM) is one of the most prevalent diseases included in

the Temporomandibular Joint Dysfunction Syndrome. Regarding its treatment, there are not standardized protocols. There is some
evidence that acupuncture is effective in MPS of the MM treatment. The objective of the present study was to analyze the efficacy of
acupuncture for the treatment of MPS of the MM, in terms of pain intensity reduction and duration of the pain reduction along time.

Methods/Design: This study was a randomized, assessor blinded, sham-controlled clinical trial with three parallel arms. Ninety
patients between 18 and 65 years of age with masticatory muscles myofascial pain, without temporomandibular joint pain, lasting

for at least the previous six months were included in the study. Participants were randomly allocated into the three groups of treatment (30 patients/group): splint therapy, real acupuncture and sham acupuncture. Assessor were blinded to group allocation. The

outcome measurements of the study included: 1) Percentage of patients that achieved a relevant clinical response (pain reduction of
at least 50% from the initial value, in a visual analogue scale; or a visual analogue scale pain value less than 30 millimeters). 2) Pain
reduction after treatment, measured in millimeters in a visual analogue scale (VAS). 3) Maximal mouth opening measured in millime-

ters. 4) Stability of the pain reduction. The outcome measurements were evaluated before treatment and 3, 6, 9 and 12 months after.

Discussion: The results from this study will provide clinical evidence on the efficacy and safety of acupuncture in patients with Myofascial Pain Syndrome (MPS) of the Masticatory Muscles (MM).
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Abbreviations
MPS: Myofascial Pain Syndrome; MM: Masticatory Muscles; TMJ:

Temporomandibular Joint; cm: Centimeters; Mm: Millimeters; VAS:

Visual Analogue Scale; TMD: Temporomandibular Dysfunction;
CAM: Complementary and Alternative Medicine; RA: Real Acupunc-

ture; SA: Sham Acupuncture; CRC: Clinical Research Coordinator S:
Stomach; TW: Triple Warmer; LI: Large Intestine; L: Liver; GB: Gallbladder; CRF: Case Report Form

Introduction

Masticatory musculature (MM) myofascial pain syndrome

(MPS) is the main cause of Temporomandibular Disorders (TMD).

[1-4]. A survey showed that 74% of TMD patients used complementary and alternative medicine (CAM) therapies. Most of the re-

spondents reported being most satisfied with the ‘‘hands on’’ CAM

therapies such as acupuncture [5]. Acupuncture has been claimed
to be effective in TMD treatments in the mechanism of pain reduction, antiinflammation, and neurohormonal effects [6,7]. It is reported that MPS of the MM patients tend to concurrently use both

conventional treatment and CAM in the hopes of more positive ef-

fects and safety profile [8]. The use of CAM therapeutic modalities
including acupuncture has been increased [9-12].

Although combined treatments between conventional and acu-

The prevalence of TMD is between 40% and 75%. TMD is com-

puncture treatments have been frequently utilized, the effective-

related, and controversial [1-4].

of the non-inferiority of acupuncture against splint therapy. The

mon in adults aged 20 - 50 years, and it is more prevalent amongst

women than men. Its aetiology regards as multifactorial, structure-

Current medical interventions for the management of MPS of

the MM consist of jaw-appliance therapy (splint therapy), medications, physiotherapy, home self-care and botulinum toxin injections

ness and safety has not been fully investigated in rigorously designed clinical trials. This study may be a preliminary evaluation

results from this pilot study will provide clinical evidence to evaluate the feasibility for full-scale randomized controlled trial (RCT)
on acupuncture treatment for MPS of the MM.
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Methods/Design
Trial design
This is a controlled, randomized, parallel, assessor-blinded and

sham-controlled clinical trial with three parallel arms (1:1:1 ratio)
conducted at the Department of Oral and Maxillofacial Surgery at

La Princesa University Hospital (Madrid, Spain). We compared the
effects of splint therapy and pharmacological treatment, real acupuncture (RA) and sham acupuncture (SA) in patients with MPS of

the MM. Outcome assessment and statistical analyses were be performed by independent researchers who were blinded to the patient assignment (Figure 1).
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Patients were excluded from the study if they had: 1) TMJ pain;

2) TMJ clicking; 3) lateral deviation while opening the mouth; 4)

previous TMJ surgery; 5) previous orthognathic surgery; 6) radiological alterations such as TMJ osteoarthrosis, tumours, condylar

resorption, previous condylar fractures; 7) allergy to ibuprofen,

tetrazepam, paracetamol or metamizole; 8) pregnancy or lactation; 9) current use of corticosteroids, narcotics, muscle relaxants

or herbal medicines to treat pain or any medication considered

inappropriate by the investigator; and 10) a severe psychiatric or
psychological disorder.

Interventions

Patients allocated in the splint therapy and pharmacological

treatment group were prescribed lbuprofen 600 mg/ 8 hours;

Tetrazepam 50 mg/ 24 hours and Omeprazole 20 mg/ 24 hours,
within 20 days. Simultaneously, they had to use occlusal splints

for 7 hours per night. The occlusal splints were full coverage hard

acrylic resin appliances, constructed to fit in the maxillary arch.
The splint surface was adjusted to provide a maximum occlusion

after habitual closure and after passively recorded terminal hinge
movement. The splint was constructed so that the anterior and
canine guidance was stablished. After one week, the splints were

checked and adjusted. The splints were used at night, at least for 7
hours, until the end of the follow up period. All splints were made

Participants

Figure 1: Study flowchart.

Ninety participants with MPS of the MM were recruited to the

study from the medical consultations at the Department of Oral and
Maxillofacial Surgery at La Princesa University Hospital (Madrid,

Spain). All participants were scheduled for a screening visit by the
clinical research coordinator (CRC). After completing the screen-

ing questions and clinical examination, participants were guided
through the informed consent process. Participants were informed
that they might be randomly allocated into any of the three treat-

ment groups (Splint therapy and pharmacological treatment, RA
and SA); and that they might withdraw their voluntary participation at any stage. Patients were provided enough time to deliberate

their participation with the written information and the informed
consent form. After random allocation, the CRC scheduled treatment sessions.

Eligibility criteria
Patients between 18 and 65 years of age who could read and

write in Spanish, who agreed to participate after providing written

and checked by the same prosthetic technician.

The RA and SA groups were treated with a protocol of 15 ses-

sions over 4 - 6 weeks. After sterile skin preparation, participants
were administered a perpendicular, subcutaneous injection at
a depth of 0.5 to 1 cm (SA) and 3 to 4 cm (RA) with the patient

lying in the prone position. Each session lasted 30 minutes. The
acupuncturist treated participants under a predefined acupuncture protocol at predefined acupoints. The predefined points

(S2, TW17, S36, S41, LI4, LI11, L3, GB34, GB39) had been carefully selected by the acupuncturist based on his experience in the

treatment of myofascial pain. All RA and SA group patients were
treated by the same acupuncturist.

Allowance of concurrent treatment of patients
During the follow up period, patients were allowed to use an-

algesics if they considered it necessary based on their pain intensity. The allowed analgesics were Paracetamol 1gr/ 8 hours and
Metamizole 575 mg/ 8 hours. The use of these analgesics was re-

corded at every visit. Regular medications not intended to affect
myofascial pain related dysfunction were allowed.
Outcomes

Assessment of MM myofascial pain dysfunction, pain and

informed consent, and who have been experiencing myofascial pain

quality of life were collected before treatment and 3, 6, 9 and 12

study volunteers.

screening visit. Any unpredicted, adverse events were recorded at

in the MM for at least six months preceding the time of the screening visit and had not received previous treatment were selected as

months follow up sessions. Medical history and sociodemographic characteristics, including age and gender were taken from the
each visit (Table 1).
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Day

0

Informed consent

X

Patient functional perspective
(VAS)

X

Eligibility/Exclusion criteria
Pain intensity (VAS)

Maximal mouth opening
(MAO)

Clinical relevant response

X
X

X

Adverse effects

Consumption of rescue medication

90

180

X

X

X

X

X

X

X

X

X

X

X

X

270

X

X

X

X

X

X

360

X

X

X

X

X

X

Table 1: Schedule for data collection: outcome measures per visits.

Primary outcome measurement

The primary outcome measurement was the percentage of pa-

tients that achieved a relevant clinical response which was defined
as a pain reduction of at least 50% from the initial value, in a visual

analogue scale (VAS), or a VAS pain value less than 30 millimeters
(0 to 100).

Secondary outcome measurements
1)
2)
3)

4)
5)
6)

Pain reduction after treatment, measured in millimeters
(mm) in a visual analogue scale (VAS).
Maximal mouth opening (MMO) measured in mm.

Patient functional perspective. About 100 mm VAS functional scale was used. A reading of 0 mm was equal no
functional impairment, e.g. in eating, talking or sleeping. A
reading of 100 mm meant maximal functional impairment,
severely limiting the subject in all such functions.
Stability of the pain reduction.

Necessity of rescue medication use during the follow up
period and type of analgesic.
Adverse events of the treatments.

Randomization and allocation concealment
A total of 90 participants were randomly assigned following

simple randomization procedures, with a 1:1:1 allocation ratio.

The randomization sequence was generated by an independent
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about the treatment procedures. For patients allocated in RA and
SA groups, the study was double blind, because those patients ig-

nored if they were receiving RA or SA treatments. It was not possible to conceal RA and SA acupuncturist to patient allocations.

The acupuncturist was prohibited from any conversations other

than those regarding acupuncture treatment. Statistical analysis
was performed by an independent statistician who was blinded to
patient allocation.

Withdrawal and dropout
Participation in the study would end at any stage if the patient

refused to continue, withdrew consent or violated inclusion or
exclusion criteria or the trial protocol. The trial would stop if the
principle investigator believed that there were unacceptable risks
of serious adverse events.

Planned statistical analysis
The analysis was focused on exploring the feasibility and ac-

ceptability of protocol implementation and refining the protocol

of future RCT. The results from hypothesis testing was treated
as preliminary and interpreted with caution. The results of this

study may provide a preliminary evaluation of the non-inferiority
of acupuncture to splint therapy and pharmacological treatment.

All statistical analyses were carried out using the Statistical Package for the Social Sciences (SPSS) for Windows version 15.0 and
were expressed by median and interquartile range or mean and

standard deviation. The level of significance was set at P < 0.05.
Trends over time and time-by-treatment interactions were ex-

plored using a repeated-measures analysis of variance (ANOVA).
A Chi-square test or a Fisher’s exact test were performed to determine differences between groups and adverse effects, which were
recorded and described as a frequency and percentage.
Ethical approval and monitoring

This study has been approved by the Ethical Committee for

Clinical Investigation and Investigation Commission of La Princesa University Hospital (Madrid, Spain). Study procedures and

documents were monitored by a qualified clinical researcher from

the Clinical Trials Unit of La Princesa University Hospital (Madrid,
Spain).

researcher using a table of random numbers table (groups of six)

Data handling

the sealed envelopes and allocate participants into the predefined

cording to the standard operation protocol of the Clinical Trials

formed consent had been obtained. Detailed information, including

ticipants numbers which were unrelated to participants’ personal

and a balanced random allocation. Opaque envelopes labeled by
study patient number were conveyed to the CRC. The CRC opened

treatment arms. The random allocation assignment was performed
only after a participant was confirmed to be eligible and written inthe treatment arm and randomization number from an individual
participant was recorded in the case report form (CRF) and randomization table.
Blinding

As assessor-blind RCT, the researcher performing the outcome

measure assessment was blinded to each patient`s treatment allocation and was prohibited from taking part in any conversation

Data obtained during the study were confidentially treated ac-

Unit of La Princesa University Hospital (Madrid, Spain), and were
stored in lockable cabinets. All data were processed using the par-

information. Data were compiled into CRFs and data integration
was thoroughly verified by independent researchers. Non-obvious

errors or omissions were put into data query forms, which were
used for the researchers’ workshop. Data were gathered and sum-

marized with respect to demographic baseline characteristics, ef-

fectiveness and safety observations.
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Discussion
During the last decades, some clinical trials have been performed

in order to prove the efficacy of acupuncture in the treatment of
TMD [13-28]. Three systematic reviews [29-31] summarized the results of those clinical trials. The trial data available suggest that acu-

puncture is a useful symptomatic treatment of MPS of the MM. But
these clinical trials have limitations. Their main limitations were:
•

Clinical trials that compared acupuncture and splint ther-

apy [13-20] showed the overall message that acupuncture

4.
5.

of randomization or adverse events were not given, and

6.

studies [17,18], sample size was very small and follow up

7.

puncture could be excluded as the underlying mechanism

8.

to see further confirmatory studies from other areas [29].

9.

the trials was performed with blinded evaluators, details

therefore all studies were subject to important bias. Inclu-

sion criteria were heterogeneouos. Except List and cols.
period less than six months. More important, none of the
studies was designed in a way that a placebo effect of acu-

of action. It is notable that all studies came from Scandina-

via. To increase the reliability, one would therefore wish
Clinical trials that compared RA and SA [22-28] did not

include a splint therapy group, and only evaluated im-

mediate effects of both treatments, without any follow up
period [30,31].

Based on all these clinical trials, it would seem the evidence is

limited in amount and quality. A lot more rigorous and detailed

research is needed to confirm the efficacy of acupuncture for the

treatment of MPS of MM; as to which points and or combination of
points to use and duration of efficacy of acupuncture.

This study compares for the first time three treatment groups

(Splint therapy and pharmacological treatment, RA and SA) that

had not been compared simultaneously in previous trials. The sample size was of 30 patients per group, which is the largest one in this
type of studies; and was assessor-blinded.
Trial status

This study began in January 2010. Trial completion was achieved

in December 2013.

Conclusion

This trial provided enlightening results regarding acupuncture

efficacy for the treatment of MPS of the MM due to its rigorous
methodology.
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