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Abstract

Aims—To evaluate the effectiveness of acupuncture in treating symptoms associated with
myofascial pain of the jaw muscles.

Methods—Twenty-eight subjects over the age of 18 and diagnosed with chronic myofascial pain
of the jaw muscles were randomized to receive real (n = 16) or sham (n = 12) acupuncture. Prior to
treatment, each subject clenched his or her teeth for 2 minutes. Acupuncture or sham acupuncture
was then administered at the Hegu large intestine 4 (L14) acupoint for 15 minutes. Real acupuncture
was given by penetrating the needle through a sticky foam pad at the acupoint. Sham acupuncture
was conducted by pricking the skin, without penetration, with a shortened, blunted acupuncture
needle through a foam pad placed away from the acupoint. General head and neck pain ratings were
obtained before and after treatment on a numerical rating scale. A mechanical pain stimulus on the
masseter muscle was given before and after treatment and rated on a visual analog scale to measure
pain tolerance level. Paired t tests were performed to detect significant changes in pain levels.

Results—Subjects receiving real acupuncture experienced a significant reduction in jaw pain (P
=.04), jaw/face tightness (P =.04), and neck pain (P =.04), and a significant increase in pain tolerance
of the masseter muscle (P = .001). Subjects were not able to determine whether they received real
or sham acupuncture (P =.69). No significant pain reductions were observed in the sham acupuncture
group.

Conclusion—A single acupuncture session using one acupoint at Hegu large intestine 4
significantly reduced most myofascial pain endpoints when compared to sham acupuncture.
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Myofascial pain is characterized by localized, hypersensitive spots in palpable taut bands of
muscle fibers (myofascial trigger points). These trigger points may be due to muscle overload
from trauma or repetitive activities that cause abnormal stress on specific muscle groups.
Clinically, patients complain of tenderness, headaches, restricted movement, and muscle
stiffness and weakness.1+2

Acupuncture is an increasingly utilized treatment option for myofascial pain in the United
States. According to the 2007 National Health Interview Survey (NHIS), which included a
comprehensive survey of complementary and alternative medicine use by Americans, an
estimated 3.1 million adults and 150,000 children had used acupuncture in the previous year.
Between the 2002 and 2007 NHIS, acupuncture use among adults increased by 0.3%
(approximately 1 million people). In 1996, the United States Federal Drug Agency also
promoted acupuncture needles from the investigational and experimental medical device
category to the regular medical-device category, and the following year the National Institutes
of Health (NIH) consensus statement on acupuncture supported the treatment efficacy of
acupuncture for conditions such as pain and nausea.3 Despite this increased recognition of
acupuncture as a treatment for pain, much evidence for its effectiveness comes from poorly
designed studies with inadequate controls and blinding procedures.

A variety of mechanisms have been proposed to explain the analgesic effects of acupuncture.
These mechanisms are based on concepts that range from traditional views that center on
imbalances of energy flow (chi) through the body, to modern Western views that stress the role
of activated neural4~17 and endogenous opioid systems.18 The involvement of classic
analgesic systems has been supported by neuroimaging and other studies performed on human
and animal subjects.19722 |t is also likely, however, that acupuncture involves a strong placebo
component.23:24 For example, while manual needle manipulation and electroacupuncture at
the Hegu large intestine 4 (LI14) acupoint produced prominent decreases of blood oxygen level
dependent signals (BOLD) in the posterior cingulate, superior temporal gyrus, and putamen/
insula, so did sham acupuncture.2> As more is learnt about the physiological basis of placebo
analgesia,2® it becomes increasingly important that its effects be separated from true, treatment-
specific effects.

The purpose of this study was to evaluate the effectiveness of acupuncture in treating symptoms
associated with myofascial pain of the jaw muscles. In contrast to many earlier studies, this
investigation utilized a strong sham acupuncture procedure that allowed general placebo effects
to be separated from acupuncture-specific effects. The authors’ previous study was
underpowered,? so the power for this study was enhanced by increasing the sample size. It
was hypothesized that acupuncture-specific effects would produce a significant amount of
analgesia, even when controlling for expectancy with a sham procedure.

Materials and Methods

Participants

Thirty-one patients seeking treatment at the University of California San Francisco (UCSF)
Orofacial Pain Center were recruited to participate in this study. Twenty-eight of the subjects,
diagnosed with bilateral chronic myofascial pain of the jaw muscles and who met the inclusion
criteria, consented and were consecutively invited to participate in the study. The inclusion
criteria were: (1) at least 18 years of age, (2) confirmed diagnosis of chronic myofascial pain
of the jaw muscles,?8 (3) pain at least 4 times a week in the jaw muscles for at least 12 weeks,
(4) average pain severity of at least 4 on a 10-point scale for at least 1 hour per day, (5)
acupuncture naive, and (6) pain in the jaw, temples, face, pre-auricular area, or in the ear during
rest or function. The exclusion criteria were: (1) pregnancy, (2) current opioid use, and (3)
diagnosis of metabolic disease, coagulopathy, neurological disorder, vascular disease, or
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neoplasia. Participants taking non-steroidal anti-inflammatory drugs and acetaminophen were
asked to stop those medications at least 1 day prior to their study appointment.

Acupuncture needles (Seirin 30-gauge) were used for all subjects. To apply sham acupuncture,
the needles were shortened by 10 mm and blunted to avoid actual piercing of the skin. To
ensure blinding of both subject and experimenter, needles were inserted through a 10 x 10 x
10-mm poly foam pad (Ace weather strip). The acupuncturist was aware of the study condition,
but was instructed not to speak to the patient or experimenter during the session.

All study procedures were carried out at the UCSF China Basin Landing Radiology
Department. Approval for clinical research was obtained by the UCSF Committee on Human
Research (CHR#H 9237-23642-01A). All subjects were asked to discontinue any analgesic
medication 24 hours prior to the study. After subject consent was obtained, baseline
psychophysical measures were recorded. Participants rated the severity of their jaw and facial
pain, jaw and face tightness, headache, neck pain, and tooth pain on an 11-point numerical
rating scale (NRS). Using an analog algometer (FPK, Wagner Instruments), the blinded
experimenter applied pressure to the right masseter muscle at the angle of the right mandible
at a rate of 2 Ibs/minute. A sticker dot was placed onto each subject’s right masseter to mark
the placement of the algometer. The stimulus pressure was increased at a rate of 1Ib/second
until the subject raised his or her hand at their maximum tolerance of pain. The pressure
algometer reading was recorded and the subject was asked to rate his or her pain to the
mechanical stimulus on a visual analog scale (VAS).

A single acupoint was used for all participants. The Hegu L14 acupoint is located at the highest
point of the adductor pollicis muscle between the thumb and index finger. The radial nerve
innervates this site. This acupoint is commonly used for head and neck pain,2? A single needle
acupuncture treatment modality was used for this study because past studies have shown it to
be sufficient for clinically significant results, to minimized potential confounders, and for easy
access.39732 All acupuncture placements were performed by a state-certified dental
acupuncturist.

Prior to the acupuncture treatment, the skin at the Hegu L 14 acupoint on the left hand was wiped
with alcohol pads, air dried, and then covered with the foam pad. The participants was
positioned supinely ina 3.0 Tesla GE Signa magnetic resonance imaging (MRI) scanner system
[MRI data not analyzed in this report] (GE Medical Systems), and instructed to close their eyes
and relax throughout the session. After a baseline period of 2.5 minutes, the acupuncturist
tapped the foot of the participant. This signal indicated that the participant should start
clenching their posterior teeth at maximal force for 2 minutes. Participants were instructed to
clench at maximal force, as a pain inducer. This 2-minute stimulus period was followed by 30
seconds of rest. Then, the acupuncturist performed the acupuncture or sham protocol by
inserting a needle through the foam pad. Subjects were not asked by the acupuncturist about
whether they felt the sensation of de-qi because all subjects were acupuncture naive and would
not understand the de-qi sensation.

A list of 50 random numbers was generated by computer and subjects were assigned a number
subsequently by enrollment. Subjects with an odd humber received sham acupuncture, while
those with an even number received real acupuncture. Sixteen subjects received real
acupuncture and 12 received sham acupuncture. Real acupuncture consisted of a needle
insertion through the sterile foam pad into the left hand Hegu L14 acupoint to a depth of 10 to
20 mm. The depth of the needle into tissue was estimated by subtracting the 10-mm thickness
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of the foam pad from the 30-mm length of the needle. Sham acupuncture consisted of a blunted
needle insertion through the sterile foam pad, positioned 1 cm distal to Hegu LI14 acupoint,
until the needle touched and did not penetrate the skin (Fig 1). After sham acupuncture, the
foam pad was removed by the acupuncturist, who visually inspected the skin surface to ensure
no skin penetration occurred. This procedure has been found to be an effective sham control
for acupuncture.33:34

The acupuncture needle was left in place for a total of 15 minutes. After the initial 5 minutes
of acupuncture, restimulation was performed by quick quarter turns of the needle for 15
seconds. The needle stayed in place for the remaining 10 minutes. After a total time course of
20 minutes (Fig 2), the subject was removed from the MRI Scanner, and the acupuncturist
removed the needle and foam pad. The hands of individuals that received sham acupuncture
were double checked to ensure no skin penetration had occurred.

After the acupuncture procedure, participants were reevaluated for general jaw and face pain,
jaw and face tightness, headache, and neck pain on the NRS. Mechanical stimulation with the
algometer was repeated by the blinded experimenter, using the same location and maximum
tolerance levels determined at the beginning of the experiment. Participants were informed that
the intensity of the two mechanical stimulations were the same and they were asked to provide
a new VAS rating of their pain. Finally, participants were asked whether they believed that
they had received real or sham acupuncture. Upon completion of the entire study, subjects were
compensated for their time.

Power Analysis

Power analyses were conducted separately for the real and sham acupuncture groups. Given
paired t tests and the large variance in response (taken from the observed data), and o = 0.05,
there was 0.86 power to detect a minor (30%) response in the real acupuncture group, and 0.73
power in the sham acupuncture group. For a major (50%) response, there was 0.99 power to
detect effects in both real and sham groups.

Statistical Analysis Approach

Results

To determine whether age and baseline pain measurements were significant variables between
real and sham acupuncture groups, ttests were performed. The effectiveness of the sham control
was determined using a 2 x 2 2 test between group assignment (acupuncture and sham) and
the participants’ guess (guess acupuncture and guess sham). A non-significant result from the
x2 test would indicate a successful sham procedure. To determine the main effect of
acupuncture on myofascial pain, paired t tests were performed on the pre- and postacupuncture
psychophysical measures on the NRS and VAS. As an alternative to underpowered interaction
analyses, these tests were performed separately on the real and sham acupuncture groups.

A total of 31 female subjects were asked to participate in the study, but only 28 of them
consented, which resulted in an unequal number of participants in each group. Three subjects
withdrew prior to the start of the study because of needle phobia, claustrophobia, and lack of
posterior teeth for clenching. The average age of the real acupuncture group was 36.94 years
old (SD =13.82). The average age of the sham acupuncture group was 44.83 years old (SD =
11.61). The age difference between both treatment groups was not significant (P = .12).

Before main analyses were carried out, the effectiveness of the sham procedure in blinding
participants was tested. The results of the y2 test (x2 = 0.159, P = .69) indicated that participants
were unable to accurately guess their experimental condition assignment (Table 1).
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For data analysis, subjects were grouped by the treatment administered. Baseline pain endpoint
measurements were similar in both treatment groups (Table 2). Paired t tests were first
conducted on the acupuncture group (Table 3). Individuals receiving real acupuncture
experienced significant reduction in jaw pain (t (15) = 2.06, P = .04), jaw tightness (t(15) =
2.25, P =.04), neck pain (t(15) = 2.28, P = .04), and masseter muscle pain tolerance (t(15) =
3.09, P =.01) (Fig 3). The reduced pain level for headache in the acupuncture group was only
suggestive of statistical significance (t(15) = 1.88, P =.08); there were two outliers in the data
and if these outliers were removed from the data, the average change in headache would not
reach statistical significance (P = .41). In the sham group, there were no significant changes
found in any of the endpoint variables (all P values > .1).

As a post-hoc analysis, the number of clinically significant responders in both the real and
sham groups was determined. Minimal clinical response was set at 30% symptom reduction,
and major clinical response was set at 50% symptom reduction.3® In the sham group, one out
of the 12 participants was a minimal responder, and three were major responders. In the real
acupuncture group, four individuals were minimal responders, and eight were major
responders. Any participant in the real acupuncture group was significantly more likely to be
a positive responder than any participant of the sham group (75% versus 33%, x2 = 4.86, P =.
02).

Discussion

Increasing evidence supports the use of acupuncture in treating chronic conditions such as
myofascial pain disorder. A retrospective review of 116 patients treated for musculoskeletal
pain with acupuncture found that 69% of them benefited with a 30% or greater reduction in
pain after an average of three treatment sessions with three acupoints.38 There were limitations,
however, due to the relatively small numbers in each diagnosis group of myofascial pain (head,
neck, leg, and back), the variability in acupoints used, and the lack of a control group. Smith
et al took a more specific approach and tested 27 temporomandibular disorder myofascial pain
subjects with six treatment sessions at two acupoints with real acupuncture or sham
acupuncture with the Park Sham Device3” and found a significant improvement in signs and
symptoms of myofascial pain with real acupuncture but not with sham acupuncture.38 A
significant drawback of this study was the low baseline pain level of the sham acupuncture
group (average VAS score of 1.3 cm), which limited the range for change in posttreatment pain
levels.

The present study addressed these limitations with a focus on individuals with moderate pain
levels of chronic myofascial pain of the jaw muscles. Participants were more likely to
experience clinically significant reductions of jaw/face pain, jaw/face tightness, and neck pain
with one treatment session at one acupoint of real versus sham acupuncture (75% versus 33%
positive response rate of at least 30% pain reduction). Participants were also likely to have an
increase in pressure-pain tolerance of the masseter muscle with real acupuncture than sham
acupuncture. This suggests that acupuncture can increase the functional tolerance of the
masseter muscle in myofascial pain patients, who have significantly lower pressure-pain
tolerance than healthy individuals.3? The only clinical endpoint acupuncture did not
significantly reduce was headache, which concurred with a placebo-controlled study of treating
tension-type headache patients with multiple acupoint sites in 10 acupuncture sessions.40
Overall, these findings suggest that acupuncture has short-term beneficial clinical effects above
general placebo analgesia induced from sham acupuncture for alleviating most myofascial pain
symptoms.

The present study also has shown the successful use of a sham acupuncture procedure as a
control method to compare real acupuncture and general placebo effects. While the sham
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procedure was associated with non-significant symptom relief, it may nonetheless constitute
part of the clinical effect of acupuncture. When measuring jaw pain, for example, relief of
symptoms in the sham group approached that of the real acupuncture group. It is still possible,
therefore, that acupuncture involves nonspecific, placebo-related factors for its analgesic
efficacy.4! These findings highlight the need for effective sham procedures in studies of
acupuncture.

This study has limitations. First, all participants underwent a 2-minute clench period that was
intended to acutely increase their jaw pain and other symptoms. Because of that activity, it is
likely that the postacupuncture pain levels were higher than they would have been without
clenching. Therefore, the percent relief of symptoms may not accurately reflect the true
analgesic effect of acupuncture or the effect of placebo. Second, acupuncture treatment can
involve the use of multiple acupoints over several treatment sessions; however, because of the
strictly controlled experimental environment, only one acupoint in one treatment session was
performed in the present study, which limited the maximum therapeutic effect of acupuncture.
Third, the sample size was relatively small, with unequal participants in each treatment group
due to withdrawals from the study. The reduced sample size limits generalizability of the
results. With a reduced sample size, the 8-year age difference between the mean ages of both
treatment groups was not statistically significant, but could have been a significant confounder.
Fourth, there was no assessment of longer-term relief of myofascial pain disorder symptoms.
The small sample size and lack of long-term outcome assessment of acupuncture remain
common limitations amongst randomized controlled clinical trials.*2 Thus large scale,
randomized controlled trials in acupuncture are needed.
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Time course of treatment.
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Change in pain level (NRS)
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Fig 3.

Average change after real acupuncture and sham acupuncture treatment. Change in pain levels
after treatment in both groups. Significant changes indicated with: *P = .04; **P = .01.
Headache was not significantly changed (P = .80).
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Actual Treatment Versus Perceived Treatment

Perceived treatment

True treatment Real Sham Total

Real 13 3 16
Sham 9 3 12
Total 22 6 28

Summary of the number of subjects who correctly guessed their true treatment.

¥2 = 159, P= .69

J Orofac Pain. Author manuscript; available in PMC 2010 June 30.

Page 12



1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Shen et al.

Table 2

Page 13

Paired t tests on Average Baseline Clinical Endpoints in Mean (SD) values for Acupuncture (n = 16) and Sham

(n=12) Groups

Acupuncture  Sham acupuncture P value
Jaw/face pain (NRS) 5.1(2.0) 5.2(3.0) .843
Jaw/face tightness (NRS) 5.7 (1.9) 5.3(2.9) .637
Headache (NRS) 4.9(2.9) 3.8(3.3) 092
Neck pain (NRS) 5.3(2.7) 5.3 (2.8) 419
Masseter muscle pain tolerance (VAS) 7.4(1.3) 7.3(0.8) .360

Baseline clinical endpoints of both treatment groups on an 11-point NRS (0-10) or on a VAS.
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