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Abstract Myofascial pain syndrome (MPS) of the trapezius
muscle is one of the main causes of neck pain. In this ran-
domized, double-blind study, we evaluated the effects of high-
intensity laser therapy (HILT) in female patients with chronic
MPS of the trapezius muscle. The patients were assigned to
two groups. The HILT group was treated with HILT and
exercise, and the sham therapy group was treated with placebo
HILT and exercise. The patients were assessed for pain, cer-
vical active range of motion, disability, and quality of life.
Evaluations were performed before treatment (week 0) and
after treatment (weeks 4 and 12). Both groups showed signif-
icant improvement in all parameters at weeks 4 and 12.
However, in a comparison of the percentage changes in the
parameters at weeks 4 and 12 relative to pretreatment values,
the HILT group showed greater improvement in pain scores,
the neck disability index, and several subparts of the short-
form 36 health survey (SF-36) (physical functioning, role
limitations due to physical functioning, bodily pain, general
health perceptions, social functioning, and role limitations due
to emotional problems) than did the sham therapy group. We
conclude that HILT is an effective therapeutic method in the
treatment of patients with chronic MPS of the trapezius
muscle.
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Introduction

Neck pain is a significant health care problem affecting 45 to
54 % of the general population [1]. Myofascial pain syndrome
(MPS) of the trapezius is one of the main causes of neck pain.
It is characterized by deep, intense pain of the skeletal muscles
and their fascia and by the presence of one or more myofascial
trigger points (MTPs) [2]. The treatment of MPS includes
inactivation of trigger points, relaxation of taut bands, and
breaking the pain—spasm—ischemia—pain cycle. The most
widely used treatment methods for MPS are education, exer-
cise, nonsteroidal anti-inflammatory drugs (NSAIDs), super-
ficial and deep heat, electrotherapy, laser therapy, and local
injections [3, 4].

Laser treatment is noninvasive and painless and can be
casily administered in therapy units for a wide range of con-
ditions [5]. Many studies have demonstrated the dose-
dependent analgesic and anti-inflammatory potential of low-
level laser therapy (LLLT) [6, 7]. This technique has been
shown to be a low-risk and safe treatment, but its true efficacy
is controversial [8, 9]. Pulsed neodymium-doped yttrium alu-
minum garnet (Nd:YAG) laser therapy, a form of high-
intensity laser therapy (HILT), was recently introduced as a
new treatment option. The advantage of HILT over LLLT is
that HILT is able to reach and stimulate larger and/or deeper
joints and areas that are difficult to reach with LLLT [10].

HILT using the Nd:YAG laser works with high peak power
(3 kW) and a wavelength of 1,064 nm. It is considered to be a
painless and noninvasive therapeutic modality [10]. Recent
studies have documented the beneficial effects of Nd: YAG laser
therapy in patients with pain [11, 12]. However, the effective-
ness of HILT in patients with cervical MPS remains unclear.

In this randomized, double-blind study, we evaluated the
effects of pulsed Nd:YAG laser therapy in female patients
with chronic MPS of the trapezius muscle.
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Materials and methods

This randomized, prospective, controlled, double-blind study
was conducted in the physical medicine and rehabilitation
department of a university hospital from March 2013 to April
2014. In total, 76 female patients with a diagnosis of MPS of
the trapezius muscle (age range 2060 years) were enrolled in
the study and divided into two groups. The diagnostic method
described by Simons [13], in which five major criteria and at
least one of three minor criteria are needed for a clinical
diagnosis of MPS, was used in the present study.

Major criteria The major criteria were (1) regional neck pain,
(2) pain or altered sensation in the expected distribution of
referred pain from a myofascial trigger point, (3) taut band
palpable in an accessible muscle, (4) exquisite spot tenderness
at one point along the length of the taut band, and (5) some
degree of restricted range of motion (ROM) when measurable.

Minor criteria The minor criteria were (1) reproduction of
clinical pain or altered sensation by pressure on the tender
spot, (2) elicitation of a local twitch response by transverse
snapping palpation at the tender spot or needle insertion into
the tender spot of the taut band, and (3) pain alleviated by
elongating (stretching) the muscle or by injecting the tender
spot (trigger point).

The exclusion criteria were the presence of pathological find-
ings in the blood count and sedimentation, male sex, and a history
of having undergone a physical therapy program for MPS in-
cluding exercise, local anesthetics, and/or steroid injections into
the trigger points within 6 months. We also excluded patients
with a history of cervical spinal surgery, cervical disc herniation,
cervical spinal stenosis, cervical radiculopathy, fibromyalgia, and
pathological findings on cervical X-rays. All enrolled patients
were instructed not to take any analgesics and/or NSAIDs during
the treatment and control periods. Informed consent was obtained
before the examination, and approval for the study was granted
by the local ethics committee of the university.

Treatment groups

Each patient was randomly assigned to one of two treatment
groups: the HILT group or the sham therapy group. Randomi-
zation was allocated using numbered envelopes. The HILT
group was treated with HILT and exercise, and the sham therapy
group was treated with placebo HILT and exercise. All patients
in both groups underwent HILT first, followed by exercise.

HILT (pulsed Nd:YAG laser therapy)

The patients underwent pulsed Nd:YAG laser treatment
(HIRO 3.0; ASA laser, Arcugnano, Italy). The apparatus
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provided pulsed emission (1,064 nm), very high peak power
(3 kW), a high level of fluency/energy density (360—1,780 mJ/
cm), a brief duration (120-150 ps), a low frequency (10—
40 Hz), a duty cycle of about 0.1 %, a probe diameter of
0.5 cm, and a spot size of 0.2 cm? [10].

The laser probe was applied perpendicularly to and in slight
contact with the skin. The total energy delivered to the patient
during one session was 1,060 J in three phases of treatment.
The first phase involved fast manual scanning (100 cm? per
30 s) of the trapezius muscles. Scanning was performed in
both the transverse and longitudinal directions over the bilat-
eral trapezius muscles. A total energy dose of 500 J was
administered in this phase. The laser fluency was set to three
subphases of 360 mJ/cm? (166.7 J), 410 mJ/cm? (166.8 J), and
510 mJ/em? (166.5 J), for a total of 500 J. The second phase
involved application of the handpiece with spacers fixed
vertically at 90° to the trigger points. This phase was carried
out bilaterally on three trigger points (total of six points) over
the trapezius muscle with 10 J, a fluency of 610 mJ/ cm?, and a
time of 6 s at each point, for a total of 60 J. The third phase
involved slow manual scanning (100 cm?® per 60 s) of the
trapezius muscles. The laser fluency was set to three sub-
phases of 360 mJ/em?® (166.7 J), 410 mJ/em?® (166.8 J), and
510 mJ/em? (166.5 J), for a total energy of 500 J. The appli-
cation time for one session was approximately 15 min; the
total energy delivered to the patient during one session (first
phase, 500 J; second phase, 60 J; and third phase, 500 J) was
1,060 J. HILT was applied once a day for 15 days during a
period of 3 weeks. The same treatment protocol was given in
the sham therapy group, but the laser instrument was switched
off during applications. All laser applications were performed
by the same physiotherapist.

Exercises

All patients in both groups performed isometric strengthening
exercises, active ROM exercises, and cervical region
stretching exercises under the supervision of a physiotherapist
for 15 min once a day for 15 days during a period of 3 weeks.
All patients performed exercises after undergoing HILT (HILT
group) or placebo HILT (sham therapy group).

Outcome measurements

The patients were assessed for pain, cervical active ROM,
disability, and quality of life. Before the treatment, one of
the physicians evaluated the clinical assessment parameters.
Posttreatment outcome measures were assessed by another
physician. Both physicians were blinded to the treatments.
Only the physiotherapist who did not join the study was aware
of the therapy and applied it to the patients. Thus, both the
patient and the evaluator were blinded, while the therapist was
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not blinded. Evaluations were performed before treatment
(week 0) and after treatment (weeks 4 and 12).

Outcome measures

Pain was assessed at rest, during movement, and at night using
a 10-cm visual analog scale (VAS) (0, no pain; 10, worst pain).

Active ROM (cervical flexion extension, lateral flexion,
and rotation) was measured using an inclinometer and
goniometer.

The neck disability index (NDI) was used to measure the
changes in functional disability. The NDI has become a stan-
dard instrument for measuring self-rated disability due to neck
pain and is used by clinicians and researchers alike. Each of
the ten items of the NDI is scored from 0 to 5. The maximum
score is therefore 50. The obtained score can be multiplied by
2 to produce a percentage score; this was performed in the
present study [14].

Quality of life was assessed by the short-form 36 health
survey (SF-36). The SF-36 includes 36 questions that are
aggregated to score eight domains: physical functioning, role
limitations due to physical functioning, bodily pain, general
health perceptions, vitality, social functioning, role limitations
due to emotional problems, and general mental health. The
eight domains were scored from 0 to 100 (worst to best
possible health, respectively) [15].

Statistical analysis

All parametric results are expressed as means and standard
deviations for each group. A two-tailed p level of <0.05 was
considered statistically significant. The Kolmogorov—
Smirnov test showed that all variables were normally distrib-
uted. The baseline and mean values of the percentage changes
calculated for both groups were compared using the
independent-samples ¢ test. The paired ¢ test was used to
compare pretreatment and posttreatment values within groups.
The chi-squared test and Fischer’s exact test were used to
compare categorical variables. All analyses were performed
using statistical software (SPSS for Windows 18.0; SPSS,
Inc., Chicago, IL, USA).

Results

All patients in the HILT group completed the study. One
patient in the sham therapy group failed to complete the
follow-up and dropped out of the study. No side effects were
observed during HILT and/or exercise therapy throughout the
study. There were no statistically significant differences in the
demographic features or pretreatment evaluation parameters

of the patients between the two groups. The demographic
properties of the patients and pretreatment evaluation param-
eters in each group are given in Table 1.

Both groups showed significant improvement in all param-
eters at weeks 4 and 12 (Tables 2 and 3). However, in a
comparison of the percentage changes in the parameters at
weeks 4 and 12 relative to the pretreatment values, the HILT
group showed greater improvement in pain scores, the NDI,
and several subparts of the SF-36 (physical functioning, role
limitations due to physical functioning, bodily pain, general
health perceptions, social functioning, and role limitations due
to emotional problems) than did the sham therapy group
(Table 4, Figs. 1, 2, and 3). Comparison of the percentage
changes in the other parameters showed no significant differ-
ences between the two groups (Table 4).

Discussion

The main findings of this study were as follows: (1) both
treatment groups (HILT+exercise group and sham HILT+

Table 1 Demographic features and pretreatment values (mean+standard
deviation) for evaluation parameters of HILT group and sham therapy
group

HILT group Sham therapy p value

(n=38) group (n=37)
Age (years) 40.2+129  38.4+12.1 0.522
Disease duration (months) 7.1£3.7 6.9+3.1 0.632
Cervical flexion (°) 54.7£9.4 55.6+£9.8 0.428
Cervical extension (°) 49.3+7.5 49.7+7.6 0.823
Right cervical lateral flexion (°) 40.1+6.7 41.9+6.8 0.699
Left cervical lateral flexion (°)  42.4+6.8 41.5+7.2 0.710
Right cervical rotation (°) 75.3£7.2 74.3+6.8 0.685
Left cervical rotation (°) 77.4+6.3 75.9+7.9 0.611
Pain at rest (VAS) (cm) 59+14 5.7«£1.5 0.429
Pain at movement (VAS) (cm)  6.1£1.6 6.2+1.7 0.756
Pain at night (VAS) (cm) 4.7+2.7 4.6+24 0.595
Neck disability index 32.6+6.6 32.9+8.3 0.832
SF-36, PF 577122  59.1+13.9 0.651
SF-36, RL 51.7£20.8  53.1+18.3 0.547
SF-36, BP 449+15.6  42.8+15.9 0.486
SF-36, GH 51.8€123  509+11.4 0.587
SF-36, V 48.0+£10.8  46.4+9.6 0.518
SF-36, SF 57.3+8.9 59.1+11.2 0.398
SF-36, RLEP 48.3+19.7  49.1£18.6 0.850
SF-36, GMH 49.1+9.9 50.1+11.5 0.708

HILT high-intensity laser therapy, VAS visual analog scale, SF-36 short-
form 36 health survey, PF physical function, RL role limitations due to
physical functioning, BP bodily pain, GH general health, V' vitality, SF’
social functioning, RLEP role limitations due to emotional problems,
GMH general mental health
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Table 2 The results (mean+standard deviation) and statistical comparisons of the pretreatment (week 0), and posttreatment (weeks 4 and 12) evaluation

parameters in HILT group

n=38 Baseline (week 0) Week 4 Week12 p (baseline-week 4) p (baseline-week 12)
Cervical flexion (°) 54.7+9.4 57.2+8.4 57.4+8.6 0.002 0.001
Cervical extension (°) 49.3+7.5 52.1+£7.9 52.248,5 0.003 0.004
Right cervical lateral flexion (°) 40.1+6.7 44.2+5.7 455438 <0.001 <0.001
Left cervical lateral flexion (°) 42.4+6.8 45.6+6.7 46.4+6.2 <0.001 <0.001
Right cervical rotation (°) 75.3£7.2 81.4+8.2 81.5+£7.8 <0.001 <0.001
Left cervical rotation (°) 77.4+6.3 83.1+7.3 82.9+7.9 <0.001 <0.001
Pain at rest (VAS) (cm) 59+1.4 2.7+12 2.6+1.2 <0.001 <0.001
Pain at movement (VAS) (cm) 6.1+1.6 3.1+1.1 3.1+1.2 <0.001 <0.001
Pain at night (VAS) (cm) 4.7+£2.7 1.8+1.4 1.6+1.5 <0.001 <0.001
Neck disability index 32.6+6.6 21.1+6.3 20.3+£6.22 <0.001 <0.001
SF-36, PF 57.7+12.2 73.5+11.4 72.9+13.1 <0.001 <0.001
SF-36, RL 51.7+£20.8 69.8+15.4 70.5+11.7 <0.001 <0.001
SF-36, BP 44.9+15.6 61.2+13.7 60.8+14.7 <0.001 <0.001
SF-36, GH 51.8+12.3 68.3£11.9 69.4£12.9 <0.001 <0.001
SF-36, V 48.0+10.8 54.6+9.8 55.6+10.4 0.003 0.002
SF-36, SF 57.3+8.9 72.8+£10.6 73.1£11.3 <0.001 <0.001
SF-36, RLEP 48.3+19.7 65.1+16.2 66.3£17.3 <0.001 <0.001
SF-36, GMH 49.1+9.9 55.7£9.6 56.3+8.9 0.005 0.003

HILT high-intensity laser therapy, VA4S visual analog scale, SF-36 short-form 36 health survey, PF physical function, RL role limitations due to physical
functioning, BP bodily pain, GH general health, ' vitality, SF' social functioning, RLEP role limitations due to emotional problems, GMH general mental

health

Table3 The results (mean+standard deviation) and statistical comparisons of the pretreatment (week 0), and posttreatment (weeks 4 and 12) evaluation

parameters in sham therapy group

n=37 Baseline (week 0) Week 4 Week12 p (baseline-week 4) p (baseline-week 12)
Cervical flexion (°) 55.6+9.8 58.1+£8.8 58.3+8.4 0.004 0.003
Cervical extension (°) 49.7£7.6 52.5+73 52.7+74 0.003 0.003
Right cervical lateral flexion (°) 41.9+6.8 45.5+6.1 45.7+4.6 <0.001 <0.001
Left cervical lateral flexion (°) 41.5+7.2 45.3+6.9 45.9+6.2 <0.001 <0.001
Right cervical rotation (°) 74.3+6.8 80.5+7.1 80.9+£6.9 <0.001 <0.001
Left cervical rotation (°) 75.9+7.9 82.2+7.7 81.9£7.5 <0.001 <0.001
Pain at rest (VAS) (cm) 5.7£1.5 42+1.6 41+14 <0.001 <0.001
Pain at movement (VAS) (cm) 6.2+1.7 4.6+1.5 45+1.3 <0.001 <0.001
Pain at night (VAS) (cm) 4.6+24 3.1+1.7 3.0£1.3 <0.001 <0.001
Neck disability index 32.948.3 26.6+7.1 26.1+6.7 <0.001 <0.001
SF-36, PF 59.1+£13.9 66.7+£15.2 65.9+14.1 0.001 0.001
SF-36, RL 53.1+£18.3 61.7+12.3 61.9+11.2 <0.001 <0.001
SF-36, BP 42.8+159 50.3+11.5 51.2+£9.6 <0.001 <0.001
SF-36, GH 50.9+11.4 57.8+13.1 56.9+12.3 0.001 0.002
SF-36, V 46.4+9.6 53.7£9.9 52.9+114 0.003 0.007
SF-36, SF 59.1+11.2 67.4+10.8 67.3x114 <0.001 <0.001
SF-36, RLEP 49.1+18.6 56.6+11.3 57.1£9.3 0.001 <0.001
SF-36, GMH 50.1£11.5 56.7+10.3 56.9+11.2 0.001 0.001

VAS visual analog scale, SF-36 short-form 36 health survey, PF physical function, RL role limitations due to physical functioning, BP bodily pain, GH

general health, V vitality, SF" social functioning, RLEP role limitations due to emotional problems, GMH general mental health
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Table4 Comparison of the two groups on the basis of the posttreatment (both week 4 and week 12) percentage changes and difference scores relative to

pretreatment (week 0) values

Week 4 HILT group ~ Week 4 ST group  p value ~ Week 12 HILT group ~ Week 12 ST group  p value
Cervical flexion (°) 0.04+0.02 0.04+0.03 0.842 0.05+0.03 0.05+0.03 0.911
Cervical extension (°) 0.05+0.03 0.05+0.02 0.865 0.06+0.05 0.06+0.03 0.786
Right cervical lateral flexion (°)  0.10+0.05 0.08+0.04 0.462 0.13+0.07 0.09+0.05 0.378
Left cervical lateral flexion (°) 0.07+0.03 0.09+0.04 0.413 0.09+0.04 0.10+0.06 0.521
Right cervical rotation (°) 0.08+0.05 0.08+0.04 0.785 0.08+0.05 0.08+0.04 0.824
Left cervical rotation (°) 0.07+0.03 0.08+0.04 0.612 0.07+£0.04 0.08+0.05 0.634
Pain at rest (VAS) (cm) —0.54+0.17 —0.26+0.11 <0.001  —0.55+0.31 —0.28+0.15 <0.001
Pain at movement (VAS) (cm) —0.49+0.22 —0.25+0.13 <0.001  -0.49+0.25 —0.27+0.13 <0.001
Pain at night (VAS) (cm) —0.61+£0.24 —0.32+0.13 <0.001  —0.66+0.26 —0.34+0.11 <0.001
Neck disability index —0.35+0.15 —0.19+0.11 <0.001  —0.38+0.21 —0.20+0.12 <0.001
SF-36, PF 0.27+0.18 0.12+0.07 <0.001  0.26+0.14 0.11+0.06 <0.001
SF-36, RL 0.35+0.21 0.16+0.08 <0.001  0.36+0.17 0.16+0.09 <0.001
SF-36, BP 0.36+0.13 0.17+0.05 <0.001  0.35+0.21 0.19+0.09 <0.001
SF-36, GH 0.31+0.17 0.13+0.06 <0.001  0.34+0.15 0.11+0.05 <0.001
SF-36, V 0.13+0.05 0.15+0.08 0.467 0.15+0.08 0.14+0.06 0.527
SF-36, SF 0.27+0.11 0.14£0.06 <0.001  0.27£0.15 0.13+0.06 <0.001
SF-36, RLEP 0.34+0.16 0.15+0.08 <0.001  0.37£0.23 0.16+0.07 <0.001
SF-36, GMH 0.13+£0.06 0.13+£0.07 0.854 0.14+0.05 0.13+0.06 0.613

HILT high-intensity laser therapy, S7'sham therapy, VAS visual analog scale, SF-36 short-form 36 health survey, PF physical function, RL role limitations
due to physical functioning, BP bodily pain, GH general health, V' vitality, SF social functioning, RLEP role limitations due to emotional problems, GMH

general mental health

exercise group) showed significant improvement in all evalu-
ation parameters at weeks 4 and 12, and (2) improvement in
the NDI, VAS pain scores, and several subparts of the SF-36
(physical functioning, role limitations due to physical func-
tioning, bodily pain, general health perceptions, social func-
tioning, and role limitations due to emotional problems) were
better in the HILT group than in the sham therapy group.
LLLT is a noninvasive treatment choice for patients with
acute or chronic neck pain. Trials on the effectiveness of LLLT

Fig. 1 Mean VAS (pain at rest) 7
scores in the HILT and sham
therapy groups at three different

time points (baseline (1), week 4 \
(2), and week 12 (3)) [time (x-
axis), VAS scores (y-axis)]. HILT 5
high-intensity laser therapy, VAS
visual analog scale 4

3

2

1

0

baseline

for pain relief have shown conflicting results. One meta-
analysis stated that LLLT provides moderate pain relief for
up to 22 weeks in patients with chronic neck pain [16].
However, this meta-analysis has been criticized for between-
study heterogeneity and publication bias [17, 18]. In a recent
review, Kadhim-Saleh et al. [19] stated that their findings
provide inconclusive evidence of the benefits of LLLT in
patients with cervical MPS because of significant between-
study heterogeneity and a potential risk of bias.

=4=HILT Group

Sham Therapy Group

Week 4 Week 12
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Fig. 2 Mean VAS (pain with 7
movement) scores in the HILT
and sham therapy groups at three
different time points (baseline (1),
week 4 (2), and week 12 (3))

[time (x-axis), VAS scores 5
(v-axis)]. HILT high-intensity
laser therapy, VAS visual analog 4
scale
3
2
1
0

Baseline

LLLT, also known as “low-energy” or “low-power” laser
therapy, is performed at low radiation intensities. Therefore, it
is assumed that any biologic effects are secondary to the direct
effects of photonic radiation and are not the result of thermal
processes [20]. HILT uses a particular waveform with regular
peaks of elevated amplitudes and durations of time between
them to decrease thermal accumulation phenomena, and it is
able to rapidly induce photochemical and photothermic effects
in the deep tissue that increase blood flow, vascular perme-
ability, and cell metabolism [21, 22]. HILT reportedly has an
analgesic effect on nerve endings, but there has been no
evidence of decreased inflammation [23].

Pulsed Nd:YAG laser therapy, a form of HILT, has been
used for a wide range of disorders. It has been used to relieve
the symptoms of low back pain [11, 24], knee osteoarthritis
[12, 25, 26], subacromial impingement syndrome (shoulder
pain) [22], and ankle pain [27]. HILT has also been used in the
treatment of chronic diabetic foot ulcers [28]. To the best of
our knowledge, no studies have investigated the effectiveness
of HILT in patients with chronic MPS of the trapezius muscle.

Fig. 3 Mean VAS (pain at night) 5
scores in the HILT and sham -
therapy groups at three different 4.5 \

time points (baseline (1), week 4
(2), and week 12 (3)) [time (x-
axis), VAS scores (y-axis)]. HILT 3.5
high-intensity laser therapy, VAS
visual analog scale

2.5

1.5
0.5

Baseline

@ Springer

=4=—HILT Group
Sham Therapy Group

Week 4 Week 12

The present results show that pulsed Nd:YAG laser therapy
(HILT) was effective in the treatment of chronic MPS of the
trapezius muscle in these patients with respect to decreased
pain and disability and improved quality of life.

Treatment of myofascial pain involves inactivation of trig-
ger points, restoration of normal muscle length, and correction
of the factors that created or maintained the trigger points.
Stretching exercises are a basic part of the treatment method
for myofascial pain and allow for restoration of normal activ-
ity by gradually decreasing the muscle tightness and contrac-
tion, thereby decreasing pain [29, 30]. Our study has shown
that exercise therapy is clinically able to decrease pain and
disability and increase ROM and quality of life. An active
exercise program is a simple, practical, and safe treatment
method for chronic MPS of the trapezius muscle. The results
of our study also show the superiority of HILT plus exercise
over sham laser therapy plus exercise in the treatment of MPS.

A current hypothesis is that the disorder underlying MPS is
related to inappropriate activity of acetylcholine at the neuro-
muscular junction, which produces a sustained contraction of

«=&=HILT Group
Sham Therapy Group

Week 4 Week 12
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the sarcomere. The acetylcholine-related effects are relevant to
the development of the taut band. This activity leads to an
increase in the local energy demand or an energy crisis. Local
muscle pain occurs because of the release of substances from
damaged muscle and from the extracellular fluid around the
MTPs [31-33]. We may thus hypothesize that by applying
HILT over MTPs, some photothermal energy may be trans-
ferred into deep tissue. The local energy demand or energy
crisis near the MTPs may therefore be resolved. Moreover, the
photochemical and photothermic effects of HILT may in-
crease blood flow, vascular permeability, and cell metabolism
and thus help to repair damaged muscle and remove the
painful stimulus. An additional hypothesis for taut band re-
laxation is that HILT may also activate somatosensory recep-
tors and decrease the perception of localized pain, which may
help to relax the taut band.

The main limitations of our study are the absence of male
patients in both groups and the low number of patients includ-
ed in the study. Another limitation is that the patients per-
formed exercise for only 3 weeks. If the patients had per-
formed the exercise for >3 weeks (>4 weeks), the results of the
study might be different. Furthermore, we conducted a
double-blind prospective randomized study to prevent bias
during interpretation of the study outcomes. Thus, an-
other limitation is that the same physician did not con-
duct both the preintervention and postintervention as-
sessments; this may have contributed to the significant
differences between the findings in the two groups. Our
study design might have also caused low inter-rater
reliability in all of our test measures. We do not know
whether the findings of the two physicians were within
acceptable reliability ranges, although the two investiga-
tors received the same training on the assessment of the
outcome measures before the study.

In conclusion, pulsed Nd:YAG laser therapy (HILT) is an
effective therapeutic method in the treatment of patients with
chronic MPS of the trapezius muscle. HILT plus exercise
produced greater improvement in pain scores, neck disability,
and several subparts of the SF-36 (physical functioning, role
limitations due to physical functioning, bodily pain, general
health perceptions, social functioning, and role limitations due
to emotional problems) (i.e., the patients’ quality of life im-
proved) in the HILT plus exercise group than in the sham
HILT plus exercise group. Overall, we found beneficial effects
of HILT in a small number of 75 available female patients with
chronic MPS of the trapezius muscle. However, more reliable
results may be obtained in future trials with larger sample sizes
and longer follow-up periods.

Conflict of interest The authors report no conflict of interest.

Funding No funding was received for this study.

References

1. Coté P, Cassidy JD, Carroll L (1998) The Saskatchewan health and
back pain survey the prevalence of neck pain and related disability in
Saskatchewan adults. Spine 23:1689-98

2. Simons DG, Travell JG, Simons LS (1999) Travell and Simons’
myofascial pain and dysfunction: the trigger point manual, vol 1.
The upper half of body, 2 ed. Williams & Wilkins, Baltimore, MD pp
278-307

3. Alvarez DJ, Rockwell PG (2002) Trigger points: diagnosis and
management. Am Fam Physician 65(4):653—60

4. Esenyel M, Caglar N, Aldemir T (2000) Treatment of myofascial
pain. Am J Phys Med Rehab 79(1):48-52

5. Brown AW, Weber DC (2000) Physical agent modalities. In:
Braddom RL (ed) Physical medicine and rehabilitation. WB
Saunders, London, pp 440-458

6. Bjordal JM, Couppé C, Ljunggren AE (2001) Low-level laser ther-
apy for tendinopathy. Evidence of a dose-response pattern. Phys
Ther Rev 6:91-9

7. Bjordal JM, Couppé C, Chow RT, Tunér J, Ljunggren EA (2003) A
systematic review of low-level laser therapy with location specific
doses for pain from chronic joint disorders. Aust J Physiother 49:
107-16

8. Konstantinovic LM, Cutovic MR, Milovanovic AN, Jovic SJ, Dragin
AS, Letic MD, Miler VM (2010) Low-level laser therapy for acute
neck pain with radiculopathy: a double-blind placebo-controlled
randomized study. Pain Med 11:1169-1178

9. Altan L, Bingol U, Aykac M, Yurtkuran M (2005) Investigation of
the effect of GaAs laser therapy on cervical myofascial pain syn-
drome. Rheumatol Int 25(1):23-27

10. Zati A, Valent A (2006) Physical therapy: new technologies in
rehabilitation medicine (translated to English). Edizioni Minerva
Medica 162-18

11. Alayat MSM, Atya AM, Ali MME, Shosha TM (2014) Long-term
effect of high-intensity laser therapy in the treatment of patients with
chronic low back pain: a randomized blinded placebo-controlled trial.
Lasers Med Sci 29(3):1065-73

12. Viliani T, Ricci E, Mangone G, Graziani C, Pasquetti P (2009) Effects
of Hilterapia vs. viscosupplementation in knee osteoarthritis patients:
a randomized controlled clinical trial Energy for Health. Int J Infsci
cult 3:14-17

13. Simons DG (1990) Muscular pain syndrome. In: Friction JR, Awad
EA (eds) Advances in pain research and therapy, vol 17, Myofascial
pain and fibromyalgia. Raven, New York, pp 1-41

14. Vernon H, Mior S (1991) The neck disability index: a study of
reliability and validity. J Manip Physiol Ther 14:409-415

15. Ware JE, Sherbourne CD (1992) The MOS 36-Item short-form health
survey (SF-36). 1. Conceptual framework and item selection. Med
Care 30(6):473-483

16. Chow RT, Johnson MI, Lopes-Martins RA, Bjordal JM (2009)
Efficacy of low-level laser therapy in the management of neck pain:
a systematic review and meta-analysis of randomised placebo or
active-treatment controlled trials. Lancet 374(9705):1897-1908

17. Shiri R, Viikari-Juntura E (2010) Low-level laser therapy forneck
pain. Lancet 375(9716):721-722

18. Verhagen AP, Schellingerhout JM (2010) Low-level laser therapy for
neck pain. Lancet 375(9716):721

19. Kadhim-Saleh A, Maganti H, Ghert M, Singh S, Farrokhyar F (2013)
Is low-level laser therapy in relieving neck pain effective? Systematic
review and meta-analysis. Rheumatol Int 33:2493-2501

20. Ohshiro T, Calderhead R (1991) Development of low reactive-level
laser therapy and its present status. J Clin Laser Med Surg 9:267-275

21. Kujawa J, Zavodnik L, Zavodnik I, Buko V, Lapshyna A,
Bryszewska M (2004) Effect of low-intensity (3.75-25 J/cm2)
near-infrared (810 nm) laser radiation on red blood cell ATPase

@ Springer



332

Lasers Med Sci (2015) 30:325-332

22.

23

24.

25.

26.

activities and membrane structure. J Clin Laser Med Surg 22:111—
117

Santamato A, Solfrizzi V, Panza F, Tondi G, Frisardi V, Leggin BG,
Ranieri M, Fiore P (2009) Short-term effects of high-intensity laser
therapy versus ultrasound therapy in the treatment of people with
subacromial impingement syndrome: a randomized clinical trial.
Phys Ther 89:643—652

. Nicolau RA, Martinez MS, Rigau J, Tomas J (2004) Neurotransmitter

release changes induced by low power 830 nm diode laser irradiation on
the neuromuscular junctions of the mouse. Lasers Surg Med 35:236-241
Fiore P, Panza F, Cassatella G, Russo A, Frisardi V, Solfrizzi V,
Ranieri M, Di Teo L, Santamato A (2011) Short-term effects of
high-intensity laser therapy versus ultrasound therapy in the treatment
of low back pain: a randomized controlled trial. Eur J Phys Rehab
med 47(3):367-73

Stigli¢c-Rogoznica N, Stamenkovi¢ D, Frlan-Vrgoc L, Avancini-
Dobrovi¢ V, Vrbani¢ TS (2011) Analgesic effect of high intensity
laser therapy in knee osteoarthritis. Coll Antropol 35(2):183—5
Kheshie AR, Alayat MSM, Ali MME (2014) High-intensity versus
low-level laser therapy in the treatment of patients with knee osteo-
arthritis: a randomized controlled trial. Lasers Med Sci 29(4):1371-6

@ Springer

27.

28.

29.

30.

31

32.

33.

Saggini R, Bellomo RG, Cancelli F (2009) Hilterapia and chronic
ankle pain syndromes abstract from energy for health. Int J Inf Sci
Cult 3:37-38

Ebid AA, Thabet AA, Helal OF (2011) Effect of pulsed high intensity
Nd:YAG laser in treatment of chronic diabetic foot ulcer. Energy for
Health. Int J Inf Sci Cult 7:25-30

Borg-Stein J, Simons DG (2002) Myofascial pain. Arch Phys Med
Rehabil 83:40-49

Gerwin RD (2005) A review of myofascial pain and fibromyalgia-
factors that promote their persistence. Acupunct Med 23(3):121-134
Simons DG (2004) Review of enigmatic MTrPs as a common cause
of enigmatic musculoskeletal pain and dysfunction. J Electromyogr
Kinesiol 14(1):95-107

Sluka KA, Kalra A, Moore SA (2001) Unilateral intramuscular
injections of acidic saline produce a bilateral, long-lasting
hyperalgesia. Muscle Nerve 24(1):37-46

Climent JM, Kuan TS, Fenollosa P, Martin-del-Rosario F
(2013) Botulinum toxin for the treatment of myofascial pain
syndromes involving the neck and back: a review from a
clinical perspective. Evid Based Complement Alternat Med 2013:
381459



	Effect...
	Abstract
	Introduction
	Materials and methods
	Treatment groups
	HILT (pulsed Nd:YAG laser therapy)
	Exercises
	Outcome measurements
	Outcome measures

	Statistical analysis
	Results
	Discussion
	References


