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Introduction

Abstract

Introduction: Temporomandibular disorders (TMD) lead to masticatory muscle pain, jaw
movement disability and limitation in mouth opening. Pain is the chief complaint in 90% of
the TMD patients which leads to disability and severe socioeconomic costs. The purpose of
this study was to evaluate the therapeutic effects of low level laser therapy (LLLT) compared
to pharmacotherapy with NSAIDs (naproxen) in myofascial pain disorder syndrome (MPDS).
Methods: In this randomized controlled clinical trial, 40 MPDS patients were divided into
two groups. One group received naproxen 500 mg bid for 3 weeks as treatment modality
and also had placebo laser sessions. The other group received active laser (diode 810 nm
CW) as treatment and placebo drug. Pain intensity was measured by visual analogue scale
(VAS) and maximum painless mouth opening was also measured as a functional index every
session and at 2 months follow up. Data was collected and analyzed with SPSS software.
Independent t test was used to analyze the data. A P<0.05 was considered significant.
Results: Low level laser caused significant reduction in pain intensity (P<0.05) and a
significant increase in mouth opening. In naproxen group neither pain intensity nor
maximum mouth opening had significant improvement. Pain relief, in subjective VAS was
observed in third session in LLLT group, but did not occur in naproxen group. Maximum
mouth opening increased significantly in laser group compared to the naproxen group from
the eighth session.

Conclusion: Treatment with LLLT caused a significant improvement in mouth opening and
pain intensity in patients with MPDS. Similar improvement was not observed in naproxen
group.

Keywords: Myofascial pain disorder syndrome; Laser therapy, Low-level; Naproxen;
Temporomandibular.

socioeconomic costs. Mandibular movements are usually

Temporomandibular disorders (TMDs) are the major eti-
ology of non-dental pain in the orofacial region, which
comprises of signs and symptoms related to masticatory
muscles, temporomandibular joint (TM]) or associated
structures.! The features of TMD are characterized by
classically described clinical signs including muscle/TM]
pain, TMJ sounds, restriction, deviation or deflection of
mouth opening. 40%-75% of non-patient adults display
one sign of temporomandibular disorder during life and
approximately 33% report at least one symptom of TM]
dysfunction.'

Unilateral facial pain is the most common symptom re-
ported by patients with temporomandibular disorder.
Pain associated with temporomandibular disorder is an
important source of disability and causes considerable

limited and actions such as chewing, talking or yawning
increase the pain.?

Management of TMD is based mainly on conservative
and reversible treatment modalities such as behavioral
modification, pharmacotherapy and orthopedic appli-
ances. Approximately 85% to 90% of TMD can be treated
with non-invasive, non-surgical and reversible interven-
tions. More aggressive and irreversible therapies such as
complex occlusal therapy or surgery should be avoided
and limited to few selected cases.’

The most important role of pharmacotherapy in the
management of myofascial pain is providing sufficient
analgesia in order to break the pain cycle to facilitate
functional restoration. Analgesic drugs are an essential
part of the primary treatment for TMD related pain and
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dysfunction. The most commonly prescribed agents in-
clude non-steroidal anti-inflammatory drugs (NSAIDs),
corticosteroids, muscle relaxants, anxiolytics. NSAIDs
have traditionally been the most commonly used drug for
pain in the orofacial region.>* NSAIDs are known to have
multiple actions within the central nervous system and
peripheral nervous system, which seem to be related to
inhibition of synthesis of prostaglandins, in the large part
through the inhibition of cyclooxygenase.

Naproxen is a propionic acid derivative with a half-life of
12 to 24 hours which allows long lasting pain relief and
more compliance of patients. Significant improvement in
pain intensity and mandibular range of motion occurred
within 3 weeks of treatment with naproxen (500 mg, twice
daily) in TMD patients.*’

Among the wide range of physiotherapy modalities for
management of TMD, the use of low level laser therapy
(LLLT) has achieved more popularity because of its con-
servative nature. Also analgesic, regenerative and anti-in-
flammatory effects of LLLT in the target tissue have been
demonstrated.® Several mechanisms have been proposed
for pain reduction and the therapeutic effects of low level
lasers, including release of endogenous opioids, enhanced
cell respiration and tissue healing, increased vasodilation,
increased pain threshold by affecting cellular membrane
potential and decreased inflammation possibly due to re-
duction of prostaglandin E2 and suppression of cycloox-
ygenase 2 levels.®

LLLT has many advantages such as being well tolerated
at any age, painless, aseptic and cost effective. Thus LLLT
is almost free of side effects. Nil negative or pathological
effects on human body have been reported as side effects
of LLLT. Besides, LLLT is important in reducing costs of
treatment, as patients have less need for surgical treat-
ment or medicine use during treatment. Moreover, quick
improvement observed during treatment has a positive
psychological effect especially on patients suffering from
chronic symptoms.®® Also super pulsed low level laser
therapy (SLLLT) which is a new approach increasingly
used in medicine has been shown to have several effects
in the management of pain. It also has been postulated
that SLLLT has been more efficient in the treatment of
pain caused by TM]J disorder compared to ibuprofen.'
Controversial results regarding the therapeutic efficacy
of LLLT in the management of TMD have been demon-
strated by previous studies.*'* Also there is no compari-
son between LLLT and pharmacotherapy with naproxen
for treating MPDS. The aim of this double blind place-
bo controlled clinical trial is to investigate the efficacy of
LLLT with gallium-aluminum-arsenide (Ga-Al-As) ver-
sus pharmacotherapy with naproxen in the treatment of
myogenic TMD.

Methods

Forty MPDS patients were selected among patients re-
ferred to the department of oral and maxillofacial med-
icine, School of Dentistry, Shahid Beheshti University of
Medical Sciences according to the standardized exam-

ination/diagnosis procedure based upon the research di-
agnostic criteria (RDC)/TMD."! The study included sub-
jects suffering from myofascial pain with/without limited
mouth opening. Limited mouth opening was defined as
pain-free unassisted mandibular opening of <40 mm.’
Subjects who received analgesic or antidepressant medi-
cine or underwent any other form of treatment for TMD
were excluded from the study. The protocol was approved
by the ethics committee of Shahid Beheshti University of
Medical Sciences and it was registered in the U.S. National
Institute of Health (NCT01659372). The purpose of the
study was described to each participant and an informed
consent was obtained prior to the start of treatment. The
cases were randomly divided into LLLT and naproxen
groups with 20 patients in each group. Also the patients
in laser group received placebo drug and the patients in
naproxen group received placebo laser to eliminate the
probable psychological effects of laser. All the evaluations
were performed by an independent investigator who had
been trained to do these procedures beforehand. Neither
the patient, nor the evaluator was aware of the group the
participant was assigned to. So, the study was conducted
in a double blind fashion.

Laser calibration was done before use and the laser probe
was disinfected with alcohol before each treatment. The
patients and the investigator were required to wear pro-
tective glasses. The laser device was a gallium-alumi-
num-arsenide diode source (Doctor Smile Diode Laser,
Italy) with a wavelength of 810 nm and a continuous 0.5
W peak power output beam with 5 mm spot size. The
probe was held perpendicularly with a light pressure on
the targeted muscle. The masticatory muscles were evalu-
ated bilaterally with firm and constant pressure to define
painful areas. Laser group patients received 12 sessions of
LLLT according to Table 1. For each painful masticatory
muscle the laser light was delivered in continuous mode
and in contact with a light pressure on tender points diag-
nosed at the start of treatment. The total amount of irra-
diation time per painful point was 60 seconds. At the be-
ginning of each session, pain intensity was measured and
recorded during palpation of masticatory muscles using a
10 cm visual analogue scale (VAS) on which the patients
marked their pain intensity, where 0 corresponds to no
pain and 10 the worst imaginable pain (0-10, VAS). To
measure maximum vertical opening, patients were asked
to open their mouth as wide as possible while having no
pain. Then, using a digital ruler, vertical distance from in-
cisal edge of the upper central incisor to the labioincisal
edge of the opposing lower central incisor was recorded.

Table 1. Laser Irradiation Protocol

Week
Day 1st week  2nd week  3rd week  4th week
Saturday 0.5W 0.2W 0.3 W 0.1W
Sunday 0.4 W
Monday 03 W 0.3 W
Tuesday 02W
Wednesday 0.1 W 0.4 W 02 W 02 W
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The data were recorded by an examiner who was unaware
of the type of treatment. Laser group also received place-
bo drug for the first 3 weeks. In naproxen group patients
received capsule naproxen (cap) 500 mg twice daily (ev-
ery 12 hours) for 3 weeks and placebo laser.

Pain intensity and maximum painless mouth opening
were measured each session at the beginning of the ses-
sion and 2 months after completing the treatment. A
minimal of at least 50% reduction in pain intensity was
considered as pain relief.'®

Mean, median, range and standard deviation (SD) were
determined using statistical software SPSS 16 with de-
scriptive analysis. For comparison of averages, indepen-
dent t test was used after the normal distribution of data.
P values less than 0.05 were considered significant.

Results

All participants completed the study period. Thirty pa-
tients (75%) were female and 25% (10 patients) were male.
In this study, the mean age of subjects was 36+ 12.34. Re-
garding the results of the current study, the most and the
least common muscular involvements are related to mas-
seter (75% of cases) and temporal muscles (41% of cases),
respectively (masseter > medial pterygoid > lateral pter-
ygoid >temporalis). Subjective VAS and pain intensity in
each muscle was evaluated and recorded. The mean value
of subjective pain intensity in laser group was 7.25+1.51
and in naproxen group was 6.60+1.50. After comple-
tion of the treatment, the mean value in laser group de-
creased to 0.30+0.57, whereas in naproxen group it was
5.24+1.64. In the 2 months follow up the mean VAS in
laser group was 0.31+£0.58 (Table 2).

The initial pain value of masseter muscle in laser group
was 7.61 +1.04, which decreased significantly to 0.3 +0.63
in laser group (P<0.05). In naproxen group it was
7.05+1.51, which did not show any significant improve-
ment during the treatment. Among the groups, signif-
icant pain reduction in laser group started in the third
visit, after the second irradiation (Table 3).

Significant reduction in pain intensity of temporalis, me-
dial pterygoid and lateral pterygoid muscles was also ob-
served in laser group (P <0.05). In temporalis muscle, sig-
nificant pain reduction was observed in the fourth session
in laser group. Mean pain intensity in the initial session in
temporalis muscle was 7.25 % 1.89, and in the follow up at
2 months, the VAS was 0. While, for the naproxen group,
no significant pain reduction was observed (Table 3).
Significant pain reduction in the medial pterygoid mus-
cle in laser group started from the sixth session, which in
Lateral pterygoid started from the fifth session (P<0.05)
(Table 3).

Maximum painless mouth opening in laser group was
31.63+7.35, which improved to 42.26 +4.56 after com-
pletion of the treatment. It was 33.95+3.85 in naproxen
group, which at the end of treatment was 34.60 +3.85 and
did not show any significant improvement. Significant
improvement in mouth opening started from the eighth
session (P <0.05). No significant difference was observed

between the groups until the eighth session (Table 4).
After completing the study, the subjects in the naproxen
and placebo laser group tended to continue treatment
received or another form of therapy for TMD (occlusal
appliance therapy, laser therapy).

Figure 1 demonstrates VAS changes during treatment.
Figure 2 shows changes in mouth opening during treat-
ment. Comparing Figures 1 and 2 indicates improvement
in mouth opening while reduction in pain intensity oc-
curs. As shown in the figures, a remarkable decrease in
pain intensity and a significant improvement in mouth
opening was observed in laser group. While reduction in
pain intensity was observed, mouth opening significantly
increased.

Discussion

LLLT is a non-invasive, rapid, safe and non-pharmaceuti-
cal treatment method that may be beneficial for patients
with TMD.*"> Thus the aim of this study was to evaluate
whether LLLT could reduce pain intensity and improve
mouth opening in patients with MPDS.

Similar to the results of various epidemiologic and clin-
ical studies, the occurrence of MPDS in females (75%)
was higher than males (15%). Although there are various
reasons for sex-related differences in the prevalence of
TMD, one reason to explain the increased occurrence of
this disorder in women has been suggested to be the fe-
male sex hormone estrogen. Also, since females are more
prone to psychological disorders and they have low tol-
erance to pain, these results might be reasonable.>” The
results of this study are in agreement with those of other
investigators including Cairns,” Martins-Junior et al'® and
Mortazavi et al.”’

In this study, the mean age of subjects was 36 + 12.34. Ac-
cording to the results of the current study and other inves-
tigations achieved by Lipton et al*® and Glass & Glaros,*
the most common age for onset of this syndrome is be-
tween 20-40 years old. Also Minghelli et al demonstrated
a range of 6%-68% occurrence of TMD in children and
adolescents, which could be triggered or aggravated by
emotional stress.””

95.86% pain reduction occurred in laser group, while
the pain did not recur in the follow-up period. Analgesic
effects of laser therapy in the treatment of muscular and
joint dysfunction are due to an increase of beta endorphin
level, pain discharge threshold, lymphatic flow, blood
supply and muscle relaxation along with decrease of bra-
dykinin and histamine release with edema.*'°In naproxen
group 20.6% pain reduction was observed. Laser therapy
has been consistently shown to be a valid alternative to
NSAIDs. In some studies, results show that LLLT doses
of 3 ] can significantly reduce inflammation, produce less
cyclooxygenase-2 (COX-2) expression, and produce less
edema formation than their non-irradiated counterparts
and the authors went on to say that laser therapy may in
fact have potential to become a new and safer nondrug al-
ternative to NSAIDs. Laser therapy is also able to increase
the number of newly formed vessels. In musculoskeletal
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Figure 1. VAS Score Changes During the Whole Phase of
Treatment and Follow-up in Laser and Naproxen Groups.
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Figure 2. Maximum Mouth Opening Changes During the Whole
Phase of Treatment and Follow-up in Laser and Naproxen Groups
(increase in mouth opening occurred along with reduction in
pain intensity in laser group).

diseases the aim is usually to increase angiogenesis which
will aid in the healing process. Laser therapy has been
shown to increase angiogenesis and blood flow by pro-
moting new blood vessel capillary budding and increased
collateral circulation.*2

Regarding tenderness (pain on palpation) of masticatory
muscles there was a significant reduction in pain symp-
toms in laser group. While in the naproxen group there
was no significant reduction in pain symptoms, nor in
maximum painless mouth opening. The positive out-
come of LLLT was also demonstrated in previous studies
by Salmos-Brito and Menezes® (gallium-aluminum-ar-
senide; A =830 nm, P=40 mW, CW, ED08 J/cm?), Ahra-
ri and Madani® (pulsed 810 nm, average power 50 mW,
peak power 80 W, 1500 Hz, 120 seconds, 6 ], and 3.4 J/cm?
per point), Mazzetto et al'! (780 nm, 70 mW , 89.7 J/cm?),
Shirani et al'? (660 nm, 0 Hz, 17. 3 mW, 6.2 J/cm?), who
all found significant reduction in pain intensity of TMD
patients with LLLT. The placebo effect of LLLT was not
demonstrated in this study because the naproxen group
did not experience a significant relief in clinical symp-
toms. This finding correlates with the results of previous
authors who reported a significant pain relief for TMD
patients treated with active laser, but not for the place-

bo application. The findings of this study are, however,
in contrast with Emshoff et al** (632.8 nm, 30 mW, 1.5 J/
cm?), Carrasco et al®® (780 nm, 50/60/70 J/cm2) and da
Cunha et al* (830 nm, 500 Mw, 100 J/cm?), who reported
a significant reduction of pain intensity in both laser and
placebo groups, suggesting that improvement was mostly
due to the placebo effect of laser administration.”
Similar to the results of our study Marini et al also pos-
tulated that pain severity and mandibular function im-
proved in all patients who received SLLLT and it has been
more efficient in the treatment of pain caused by TM]
disorder compared to ibuprofen.'

In this research a significant improvement was observed
in maximum painless mouth opening in laser group.
Results demonstrate 33.60% increase in mouth opening
in laser group which started from the eighth session. It
means that the functional improvement and the objec-
tive functional parameters for the patients occurred lat-
er than the decrease in pain intensity which coordinates
with Mazzetto et al.' In naproxen group no significant
increase in mouth opening was observed.

LLLT can be considered as a suitable alternative for con-
ventional treatments of TMD, which improves the treat-
ment outcomes by reducing the painful clinical symptoms
and allowing the clinician to remove the underlying eti-
ological factors.*’ Considering the conservative nature of
this therapy, future studies and long term follow ups are
needed to determine the efficacy of LLLT in the manage-
ment of patients with TMDs of different etiologies. The
combined effect of other available treatment modalities
with LLLT and the possible synergism or interaction be-
tween them should also be investigated in future studies.

Conclusion

Treatment with a low level Diode laser 810 nm (Ga-Al-
As) resulted in significant improvement of mouth open-
ing and pain intensity in MPDS patients. LLLT can be
considered as a suitable, noninvasive treatment alterna-
tive for myogenous pain. Also the stability of the laser
treatment outcomes signifies the preference of laser treat-
ment for MPDS patients.
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