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Background and Aim: Myofascial pain syndrome (MPS) is the most common cause
of facial muscle pain. This study sought to assess the efficacy of transcutaneous elec-
trical nerve stimulation (TENS) and low-level laser (LLL) for treatment of MPS in
comparison with a sham laser control group.

Materials and Methods: In this randomized controlled clinical trial, 55 MPS pa-
tients between 18-60 years old were randomly assigned to TENS, LLL (810 nm) or
sham laser group. At the onset of treatment, 500 mg of methocarbamol and 250 mg
of naproxen t.i.d. were prescribed for 10 days as the standard treatment protocol.
Tenderness and pain of major muscles of mastication, minor muscles, and temporo-
mandibular joint (TMJ) were evaluated using a visual analog scale (VAS). Maximum
mouth opening and deviation and deflection of the jaw were also evaluated before and
one month after the intervention. Data were analyzed using Kruskal-Wallis test and
non-parametric Dunn’s test.

Results: Pain severity (VAS score) in the masseter, lateral pterygoid, and trapezius
muscles (at the side of greater involvement) significantly decreased in both TENS
and LLL groups after the treatment. In the sternocleidomastoid (SCM) and anterior
temporalis muscles, significant pain reduction only occurred in LLL group. Mouth
opening significantly increased in TENS group and decreased in LLL group. TMJ
pain significantly decreased only in TENS group.

Conclusion: Both TENS and LLL were efficient for treatment of MPS; however, the
efficacy of TENS was found to be slightly higher than that of LLL.
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Introduction:

Myofascial pain syndrome (MPS) is the
most common cause of facial muscle pain; pa-
tients suffering from MPS often complain of
pain, jaw movement limitation, and tenderness
of the muscles of mastication.!) MPS is the most
common muscle disorder in patients suffering
from temporomandibular disorders (TMDs).?®
Late diagnosis or insufficient treatment of MPS
may lead to its progression to chronic complex
pain.® The gnathological theory was first sug-
gested in the 1920s, discussing the causes and
treatment of TMDs.® The myotomal pain refer-
ral patterns were later described by Kellgren in
the 1930s, which became the cornerstone of di-
agnosis of referred pain of facial muscles.® Fa-
cial muscle pain can interrupt daily activities and
decrease the quality of life of patients similar to
other chronic pains.®

Several modalities are currently used for
treatment of MPS such as occlusal adjustment,
self-help behavior therapy, physiotherapy, trans-
cutaneous electrical nerve stimulation (TENS),
low-level laser therapy (LLLT), use of intraoral
appliances, pharmaceutical therapy, relaxation
methods, trigger point technique, and acupunc-
ture.®

LLLT is performed to enhance tissue repair,
to decrease pain, and to reduce inflammation;
this phenomenon is technically known as pho-
tobiomodulation therapy. Laser enhances the
treatment goals in organismal, systemic, cellu-
lar, and subcellular levels. In the clinical setting,
LLLT is used mainly for tissue repair and pain
control. LLL induces mitochondrial activity and
tissue regeneration by increasing cell turnover,
selective absorption, nerve injury repair, angio-
genesis, controlling inflammation, vasodilation,
release of endogenous endorphins, increasing the
oxygen supply, and changing the permeability
of tissues.®'¥ Although the exact mechanism of
analgesia by laser has yet to be fully understood,
some in-vitro studies have shown that LLLT in-
hibits the cyclooxygenase 2 synthesis and pre-
vents the conversion of arachidonic acid to pros-
taglandins E2 and F2 and thromboxane, resulting
in analgesia.’® Some clinical studies have con-

cluded that increased level of beta-endorphin in
the central nervous system and the consequently
increased pain threshold are the main mecha-
nisms of analgesia by laser application.!® In
2013, de Godoy et al evaluated the efficacy of
LLLT for treatment of TMD and reported that
this modality decreased pain and inflammation
and enhanced tissue repair.!®

TENS is a non-pharmaceutical and non-in-
vasive method of pain control; it reduces pain
via both peripheral and central mechanisms.!”
In the central mechanism, TENS activates some
opioid, serotonin and muscarinic receptors in the
spinal cord and the brain stem. In the peripheral
mechanism, opioid and alpha2 noradrenergic re-
ceptors at the site of TENS are stimulated and in-
duce analgesia.'” In 2005, Kato et al compared
the efficacy of TENS and LLLT and found that
both modalities were effective for treatment of
TMD.("

Many studies have evaluated the efficacy of
different modalities for treatment of MPS, report-
ing variable, and sometimes, controversial re-
sults.1-3152) Considering the existing controversy
in the efficacy of MPS treatments, this study
sought to assess the efficacy of TENS and LLL
for treatment of MPS in comparison with a sham
laser.

Materials and Methods

This randomized controlled clinical trial was
conducted on MPS patients presenting to the Oral
Medicine Department of Islamic Azad Universi-
ty, Dental Faculty, and to the TMJ Department
of School of Dentistry of Tehran University of
Medical Sciences.

The inclusion criteria were the age range of 18
to 60 years, diagnosis of MPS based on its signs
and symptoms, signing the written informed con-
sent form, having not more than three missing
teeth in each jaw (not replaced), and no receipt of
treatment for MPS in the past two weeks.

The exclusion criteria were pregnancy, psy-
chological conditions, and depression for which
patients took medications,*!>!”) missing of more
than three teeth in each jaw (not replaced), ex-
cept for the third molars, ages below 18 and over
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60 years, systemic diseases other than MPS,?¥
contraindication for laser therapy or TENS,®
contraindication for administration of methocar-
bamol or naproxen,® and history of receiving
MPS treatment in the past two weeks.(:!219

Based on previous studies and a pilot study
(power of 80), the sample size was calculated to
be 60 patients. Sampling was sequential rand-
omized, and patients who met the inclusion crite-
ria were randomly assigned to the test or control
groups. Sampling was continued until the sample
size was reached.

The study protocol was approved in the Com-
mittee of Medical Ethics of Islamic Azad Uni-
versity, Dental Faculty and registered in the
Iranian Registry of Clinical Trials (Code: IRCT-
2014022116660N112). The study was thoroughly
explained to patients and they all signed written
informed consent forms.

Patients complaining of pain in the muscles of
mastication and tenderness in at least one of the
four major muscles of mastication (medial ptery-
goid, lateral pterygoid, anterior temporalis, and
masseter) were diagnosed as having MPS. The
pain in MPS often has a trigger point and is re-
ferral. These patients may suffer from impaired
mastication or speech due to muscle contraction
subsequent to pain. Other possible symptoms in-
clude mouth opening limitation, jaw deviation, ar-
ticular sounds, neck pain, earache, and headache.
@ Clinical examination included the followings:
() Maximum active mouth opening (without the
help of the dentist, with/without pain) was meas-
ured using a caliper. The distance between the in-
cisal edges of the maxillary and mandibular inci-
sors was measured. Normally, maximum mouth
opening is 40 mm or more; smaller values indicate
mouth opening limitation. Open bite or deep bite
and the initial distance between the incisal edges
of the upper and lower incisors must be taken into
account as well when assessing mouth opening
limitation.*?%

(IT)Palpation of the muscles of mastication:
The respective muscle was held by the index fin-
ger and the thumb, and approximately 2 pounds of
pressure (1 kg equals approximately 2.2 pounds)
was applied. Presence of pain and tenderness was
assessed. The four major muscles of mastication
(medial and lateral pterygoids, masseter, and tem-
poralis) and the minor muscles (SCM and tra-

pezius) were examined. The medial and lateral
pterygoids were palpated intraorally with face in
a relaxed position. The lateral pterygoid muscle
was palpated by the small finger in the posterior
maxillary vestibule along the molar teeth. The
medial pterygoid muscle was palpated by the in-
dex finger in an open mouth at the internal border
of the pterygomandibular raphe.®

(III)Pain of the TMJ when opening or closing
the mouth actively by the patient was recorded
using a VAS (visual analog scale).:1219
(IV)Jaw deviation at maximum opening
was measured by a caliper relative to the
midline.® Deflection is defined as jaw deviation
when opening the mouth; in this state, the mid-
line in maximum opening does not correspond to
its position in the closed mouth. Deviation is de-
fined as jaw deviation in the path of mouth open-
ing; however, in maximum opening, the midline
corresponds to its position in the closed mouth.!®

(V)Patients were asked about headache, ear-
ache or neck pain experience (related muscles); if
the answer was positive, the patients were asked
to express their level of pain using a VAS.(?

After applying the inclusion and exclusion
criteria, 55 subjects were enrolled; 18 subjects
were assigned to group A and subjected to TENS
and pharmaceutical therapy; 19 subjects were
assigned to group B and received LLLT and
pharmaceutical therapy, and 18 subjects were as-
signed to group C or the control group and un-
derwent sham laser therapy and pharmaceutical
therapy. Assignment of subjects to the groups
was via block randomization; 20 blocks of three
subjects each were used.

Subjects in all groups were evaluated in terms
of demographic information (age and sex), histo-
ry of MPS, the presence of parafunctional habits
such as clenching and bruxism, and Angle’s class
of malocclusion.

In group A (TENS and pharmaceutical ther-
apy), patients (n=18) were subjected to TENS
(Smart Series, Stimulator 710P, Novin Medical
Engineering, Iran) in 10 sessions, each time for
20 minutes continuously with 100-us pulse width
and 10-Hz frequency in normal mode.!"?

In group B (LLLT and pharmaceutical ther-
apy), patients (n=19) underwent LLLT with
Gallium-Aluminum-Arsenide (GaAlAs) laser
(Thor Co., London, UK) at 810-nm wavelength
(808+5nm) and continuous-wave frequency three
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times a week for a total of 10 sessions. At
each session, the laser was irradiated to the
trigger points for 10 seconds. In case of ab-
sence of a specific trigger point, the laser was
irradiated to several foci in the linear path of
pain with the exposure settings of 200 mW/
cm?2 average power, 10s duration, 2 J/cm2 en-
ergy density, and 810-nm wavelength using a
DD2 probe with an oval tip (1x1).0? In terms
of safety, this laser is classified as the 3B class
with linear polarization (Thor Laser System,
RN Medical, USA).

Eighteen controls received sham laser ir-
radiation; however, patients were not aware
whether they were receiving actual or sham
laser irradiation. For the control group, the
same laser handpiece was used but instead of
the actual laser beam, only the guiding light
was irradiated. A control group was included
in this study to assess the psychological effect
of treatment on the recovery of patients.!?
All case and control groups received 500 mg
of methocarbamol and 250 mg of naproxen
t.i.d. for 10 days.>'?

To determine the level of pain of patients,
a 10-point horizontal VAS was used before the
treatment (baseline) and at one month after the
treatment. Zero indicated no pain, while 10 in-
dicated maximum pain.*'? The scores were re-
corded. The operator was blinded to the effects of
treatment, and patients were also blinded to the
phases of treatment. The person analyzing the re-
sults was also blinded to the effects of treatment.

In the examination of the major and minor
muscles of mastication and the TMJ, right and
left sides were separately examined. The side
with higher VAS score was considered for data
analysis. Kruskal-Wallis test was used to com-
pare the three groups. In case of significant dif-
ferences, pairwise comparisons were made by
Dunn’s test.

Result:

In this study, 55 patients with MPS were treat-
ed in three groups of TENS, LLLT, and sham la-
ser. Patients were followed up after one month.
At one month, 16 patients in TENS group, 18 pa-
tients in LLL group, and 15 patients in sham laser
group showed up for the follow-up.

Table 1. Pain scores of the muscles of mastication in MPS patients in the three groups at different time

p01nts Group/Time point Before treatment At one month P-value
TENS+ pharmaceutical Masseter Masseter Masseter
therapy (mean+SD) 6.777£1.926 2.37541.857 0.001
Temporalis Temporalis Temporalis
1.500+£1.977 1.14740.625 0.843
Med. Pterygoid Med. Pterygoid Med. Pterygoid
5.444+42.748 2.250+1.843 0.160
Lat. Pterygoid Lat. Pterygoid Lat. Pterygoid
3.611£2.329 2.125£1.310 0.021
SCM SCM SCM
1.666+1.608 1.250£1.770 0.049
Trapezius Trapezius Trapezius
1.926+1.777 1.51540.812 0.048
LLLT+ pharmaceutical Masseter Masseter Masseter
therapy (mean+SD) 6.21042.097 4+2.520 0.003
Temporalis Temporalis Temporalis
2.368+2.113 1.500+1.581 0.050
Med. Pterygoid Med. Pterygoid Med. Pterygoid
5.368+2.752 3.888+2.166 0.190
Lat. Pterygoid Lat. Pterygoid Lat. Pterygoid
4+2.081 2.611£2.033 0.006
SCM SCM SCM
2.368+2.113 2.27742.444 0.185
Trapezius Trapezius Trapezius
2+1.763 1.444+1.423 0.027
Sham laser (mean+SD) Masseter Masseter Masseter
5.444+2.306 6.066+3.011 0.028
Temporalis Temporalis Temporalis
2.166+2.307 1.733£1.830 0.001
Med. Pterygoid Med. Pterygoid Med. Pterygoid
6+2.910 6.400+2.955 0.001
Lat. Pterygoid Lat. Pterygoid Lat. Pterygoid
3.444+1.976 3.333+2.497 0.001
SCM SCM SCM
1.888+1.745 2.600+2.261 0.001
Trapezius Trapezius Trapezius
1.833+£2.526 2.666+2.894 0.001

SD=Standard deviation, TENS=Transcutaneous electrical nerve stimulation, LLLT=Low-level

laser therapy, SCM=Sternocleidomastoid
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The VAS findings for tenderness of the mus-
cles of mastication are as follows:
Table 1 shows the level of pain of the muscles

Table 2. Amount of mouth opening (mm) in MPS
patients in the three groups at different time

of mastication in MPS patients at different time points

points. In the masseter muscle, the level of pain

(VAS score) decreased in both TENS and LLLT Group/Time point Before treatment ~ Atonemonth  P-value
groups after the treatment. The pain (VAS score) TENS+ pharmaceutical therapy (meantSD) ~ 38.8346.854 41812562 0.051
increased in sham laser group, and these chang- LLLT+ pharmaceutical therapy (meantSD) ~ 40.21£3.521 39+4.446 0.001
es in the three groups were statistically signifi- Sham laser (mean£SD) 40.17£5.238 39.53£5.012 0001

cant (P=0.001 for TENS, P=0.003 for LLLT, and
P=0.028 for sham laser; Table 1). In the temporalis
muscle, the level of pain decreased after treatment
in TENS group but this reduction was not signifi-
cant. In LLLT and sham laser groups, pain reduc-
tion was significant (P=0.843 for TENS, P=0.050
for LLLT, and P=0.001 for sham laser; Table 1).

In the medial pterygoid muscle, pain sever-
ity decreased after treatment in TENS group but
this reduction was not significant. Pain reduc-
tion in LLLT group was not significant either.
Pain increased in sham laser group after treat-
ment (P=0.160 for TENS, P=0.190 for LLLT, and
P=0.001 for sham laser; Table 1). In the lateral
pterygoid muscle, pain significantly decreased in
TENS, LLLT, and sham laser groups (P=0.021 for
TENS, P=0.006 for LLLT, and P=0.001 for sham
laser; Table 1).

In the SCM muscle, pain significantly de-
creased in TENS group but this reduction was not
significant in LLLT group. In sham laser group,

SD=Standard deviation, TENS=Transcutaneous electrical
nerve stimulation, LLLT=Low-level laser therapy

Jaw deviation in MPS patients at different time
points is presented in Table 3. Deflection and de-
viation were evaluated with respect to midline
deviation when opening the mouth. Deflec

tion increased in TENS and decreased in LLLT
and sham laser groups; however, none of these
changes were statistically significant (P=0.785
for TENS, P=0.063 for LLLT, and P=0.414 for
sham laser; Table 3). Deviation increased in the
three groups after the intervention but the in-
creases were not statistically significant (P=0.180
for TENS, P=1 for LLLT, and P=1 for sham laser;
Table 3).

Table 3. Jaw deviation (mm) in MPS patients in the
three groups at different time points

tenderness significantly increased after treat- Group/Time point Before [reatiment _ACone month __Povaiue
eflection Deflection Deflection
ment (P=0.049 for TENS, P=0.185 for LLLT, TENS+ pharmaceutical 1.079+0.89 1.366%1 0.785
therapy (mean+SD Deviation Deviation Deviation
and P=0.001 for sham laser group; Table 1). In Py ( ) 0.2362£0.06 0.25£0 577 0.180
1 1 1 1 Deflection Deflection Deflection
‘Fhe trapezius muscle, pain significantly decreased LLLT+ pharmaceutial Deagaion D oo
in TENS and LLLT groups. In sham laser group, therapy (mean+SD) Deviation Deviation Deviation
. . .. . 0.918+0.21 0.943+0.22 1
pain severity significantly increased (P=0.048 for Defloction Defloction ™ Deflection
TENS, P=0.027 for LLLT, and P=0.001 for sham Sham laser (mean£SD) 0.922:£0.44 0.799£0.27 0414
Deviation Deviation Deviation
laser; Table 1). 0.236£0.06 0.25820.07 1

The amount of mouth opening in MPS patients
at different time points is shown in Table 2. Mouth
opening significantly increased in TENS group,
while it significantly decreased in LLLT group af-
ter the treatment. The reduction in mouth opening
was significant in sham laser group (P=0.051 for
TENS, P=0.001 for LLLT, and P=0.001 for sham
laser; Table 2).

SD=Standard deviation, TENS=Transcutaneous electrical
nerve stimulation, LLLT=Low-level laser therapy

Table 4 presents the level of TMJ pain in MPS
patients. Regarding TMJ pain when opening/
closing the mouth, pain significantly decreased in
TENS group but this reduction was not signifi-
cant in LLLT group. In sham laser group, TMJ
pain significantly increased; the difference of
sham laser group with LLLT and TENS was sta-
tistically significant in this respect (P=0.004 for
TENS, P=0.157 for LLL, and P=0.001 for sham
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Table 4. TMJ pain score in MPS patients in the three
groups at different time points

Group/Time point Before treatment At one month  P-value

TENS+ pharmaceutical 3.055+2.312 2.187+1.759 0.004
therapy (mean+SD)

LLLT+ pharmaceutical 3.842+2.522 3.166+2.229 0.157
therapy (mean+SD)

Sham laser (mean+SD) 3+2.700 4.800+3.447 0.001
P-value 0.003

SD=Standard deviation, TENS=Transcutaneous electrical
nerve stimulation, LLLT=Low-level laser therapy

The level of neck pain, earache, and headache
in MPS patients at different time points is pre-
sented in Table 5. With regard to pain in the minor
muscles of mastication, neck pain significantly de-
creased in TENS and LLLT groups, while it sig-
nificantly increased in sham laser group (P=0.015
for TENS, P=0.056 for LLLT, and P=0.001 for
sham laser; Table 5). Earache significantly de-
creased in TENS group but the reduction in pain
in LLLT group was not statistically significant.
Pain significantly increased in sham laser group af-
ter the intervention (P=0.013 for TENS, P=0.159
for LLLT, and P=0.013 for sham laser; Table 5).
Headache decreased in TENS and LLLT groups af-
ter the intervention but not significantly. Headache
significantly increased in sham laser group after
the intervention (P=0.302 for TENS, P=0.099 for
LLLT, and P=0.001 for sham laser; Table 5).

Table 5. The severity (VAS score) of headache, neck
pain, and earache in MPS patients in the three groups
at different time points

Group/Time point Before At one month P-value
treatment
Neck pain Neck pain Neck pain
3.579+3.11 2.316+1.81 0.015
TENS+ pharmaceutical Earache Earache Earache
therapy (mean+SD) 4.3343.125 2.3142.152 0.013
Headache Headache Headache
7.28+2.244 3.7543.587 0.302
Neck pain Neck pain Neck pain
3.326+3.21 2.349+1.89 0.056
LLLT+ pharmaceutical Earache Earache Earache
therapy (mean+SD) 5+3.590 2.789+2.39 0.159
Headache Headache Headache
5.16+4.285 3.541+£2.78 0.099
Neck pain Neck pain Neck pain
3.125+43 4.47+4.291 0.001
Earache Earache Earache
Sham laser (mean+SD) 2.789+2.39 5.13+3.907 0.013
Headache Headache Headache
5.17+3.839 6.33+3.830 0.001

SD=Standard deviation, TENS=Transcutaneous
electrical nerve stimulation, LLLT=Low-level laser
therapy

Comparison of TENS and LLLT for pain in
the masseter and medial pterygoid muscles
revealed that TENS was more efficient than
LLLT in significantly decreasing the pain.
For pain in the lateral pterygoid muscle,
LLLT was more efficient than TENS. No
significant difference was noted between
TENS and LLLT for the other muscles.

Discussion:

MPS is a chronic disease with a rela-
tively high prevalence. It affects the quality
of life and can impair daily activities.® It is
responsible for many lost work days. Thus,
it is important to find non-invasive meth-
ods for treatment of MPS. In this study, we
assessed non-invasive treatment methods
for MPS, namely -electro-physiotherapy
by TENS and LLLT, in comparison with a
sham laser control group to find the most
efficient technique. New treatment modali-
ties can decrease the dose and duration of
pharmaceutical therapy for pain control.
Comparison of VAS scores in TENS and
LLLT groups before and after the interven-
tion revealed that both modalities could be
used for treatment of myofascial pain. The
relationship of TMD with psychological
disorders has been confirmed. Since it is be-
lieved that laser has psychological effects in
addition to its somatic effects, we included
a sham laser control group in our study; but
apparently, this psychological effect cannot
treat MPS alone, and the somatic effect of
laser is dominant.

In 2013, de Godoy et al used a laser in
the case group and had a placebo control
group; their results were in accordance
with our findings in the LLLT group. In
our study, the laser was extra-orally irradi-
ated on the painful muscles. Their results
showed that laser decreased muscle pain
and enhanced the quality of life of patients.
(9 However, they only evaluated temporalis
and masseter muscles, while we compared
the level of pain and tenderness of the four
muscles of mastication and the neck mus-
cles.

In 2010, Mortazavi et al evaluated the
factors related to MPS and found results
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similar to ours. Moreover, in their study, the num-
ber of females was higher than males, which was
the same as in our study. This dominance may
be due to the fact that female patients are more
likely to seek treatment and show up for the fol-
low-ups." In 2005, Kato et al assessed tender-
ness of temporalis and masseter muscles but they
did not examine medial and lateral pterygoids.'”
The level of pain was not significantly different
between the two groups of TENS and LLLT but
pain in each group significantly decreased after
the intervention. Their results regarding the mas-
seter muscle were similar to ours. However, no
significant change occurred in the level of pain
of the temporalis muscle in TENS group, and we
only noted a significant reduction in pain in LLLT
group. This difference may be due to the meth-
odology of the two studies and to the method of
using the tools at the trigger points; for instance,
in TENS group, we used the handpiece extra-
orally at the site of the muscle with maximum
pain (which was mainly the masseter muscle).®
Kato et al did not assess the psychological effect
of laser but we had a sham laser group despite
the self-limiting nature of muscle problems in
TMD and thus, we can state with more certainty
that both TENS and LLLT were efficient for pain
relief, and partial recovery of patients cannot be
exclusively attributed to time lapse because the
results in the control group were not satisfactory.
In 2013, Amanat et al evaluated the efficacy of
laser therapy along with pharmaceutical therapy
for treatment of MPD.!? In their study, GaAs
laser at 980-nm wavelength was used, while we
used GaAlAs laser at 810-nm wavelength; this
may explain some differences in the results of
the two studies. In contrast to our study, Amanat
et al did not find a significant difference in pain
intensity between the case and control groups.'?
In our study, significant pain reduction after treat-
ment only occurred in the lateral pterygoid and
temporalis muscles of the sham group while pain
increased in their medial pterygoid and masseter
muscles; therefore, the psychological effect of la-
ser on muscle pain reduction was not confirmed
in our study.

The mechanism of the analgesic (somatic) ef-
fect of the laser can partly be related to the re-
lease of endogenous endorphins, which has been
confirmed in vitro.®> This effect of laser depends
on its intensity and specific wavelength. On the

other hand, laser has an anti-inflammatory effect
and not only increases the activity of macrophag-
es and neutrophils but also enhances the secretion
of specific inflammatory mediators.1%2627

In 2007, Azizi et al evaluated the efficacy
of laser for treatment of MPS and found a sig-
nificant reduction in pain in the masseter, lateral
pterygoid, and temporalis muscles,” which is
similar to our findings; for the medial pterygoid,
we found no significant change in LLLT group.
In our study, the laser was used extra-orally on
the skin; some previous studies have report-
ed laser penetration depth of 2 to 5 cm in this
position. #1282 Thus, it is logical to assume that
lower effect of LLLT on the medial pterygoid
muscle in our study may be due to the deeper po-
sition of this muscle (in comparison with other
muscles) and the consequently lower dose of la-
ser absorbed by this muscle. Azizi et al only eval-
uated the somatic effect of the laser and had no
control group to assess its psychological effect;
this was a limitation of their study.

In the current study, we evaluated the thera-
peutic effect of TENS on MPS. Evidence shows
that TENS has both local and central analgesic
effects.?*?? Some studies have concluded that if
a muscle is painful, treatment of its counterpart
with TENS would decrease the intensity of pain
in the primarily painful muscle.??? As described
earlier, TENS decreases pain via both peripheral
and central mechanisms. Chronic muscle pain
may be the result of the production and progres-
sive accumulation of metabolic oxidation prod-
ucts in the muscle, stimulating the peripheral pain
receptors.?” Thus, pain control tools should act
both centrally and peripherally. Both TENS and
LLLT are capable of inhibiting pain via central
and peripheral mechanisms. Thus, further stud-
ies on their pain control mechanisms can result
in their more extensive and targeted use for pain
relief.

Conclusion:

Application of LLL can be successful for
treatment of MPS. TENS is also an efficient mo-
dality for treatment of these patients.
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