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1. Introduction

yofascial Pain Syndrome (MPS) is a
common muscular disorder character-
ized by a referral pain to a particular
area after irritating the myofascial trig-
ger point. The myofascial trigger point
is a hyperirritable spot in the skeletal muscle associated
with a palpable nodule in a taut bund. MPS is one of the
most prevalent causes of chronic musculoskeletal pain.
Headaches, shoulder pain, and chronic low back pain
are the leading causes of time work waste. Most chronic
MPS related pains will relieve with the correct diagnosis
and proper treatment. Trigger points occur more in pos-
tural muscles, which maintain the body posture [1].

The Upper Trapezius Muscle (UTM) is one of the most
involved muscles, which is frequently stricken with trig-
ger points [2]. Generally, UTM related trigger points
are associated with referral pain to the posterior lateral
side of the neck and back of the ear to the site of the
temporal area [3]. There are two kinds of trigger points:
the Active Trigger Points (ATPs) and the Latent Trigger
Points (LTPs). ATPs cause spontaneous pain; i.e. these
points will hurt without applying any physical contact.
LTPs have all characteristics of ATPs like taut bund, lo-
cal twitch, and referral pain after compression, but these
points don’t cause spontaneous symptoms [2, 4-6]. Sev-
eral therapeutic approaches are available like ischemic
compression, massage, dry needling, spray and stretch,
electrical stimulation, ultrasound, and laser therapy [7].

Many studies have been conducted on the therapeutic
effects of laser therapy. Low-power laser therapy im-
proves local microcirculation that helps improve oxy-
genation [8, 9]. Clinical results of using low-power laser
therapy in musculoskeletal pain and MPS treatment are
contradictory [10]. Another technique is ischemic com-
pression, and numerous studies have investigated its ef-
fectiveness. Travell and Simon emphasized that manual
compression on the contracted nodule would reduce the
height and thus increase the length of the sarcomeres
in the involved muscles [11]. There is a study compar-
ing Laser therapy and Ischemic compression ,but due to
the lack of combined effects evaluation and functional
variable; It is not possible to discuss about the the exact
effects of these two method [12]. Regarding the preva-
lence of trigger points in different muscles and their ef-
fects on the performance and life of the patients, choos-
ing the proper treatment method and saving time is very
important. This research was designed to investigate the
synergistic effects of using combined ischemic compres-
sion and low-power laser therapy.
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2. Methods

This research is a clinical trial study conducted on 15
individuals with ATPs. The study population included
people who attended the rehabilitation clinic of the Teh-
ran University of Medical Science. The inclusion criteria
included patients who aged 20 to 40 years, were diag-
nosed with one ATP in UTM, suffered from a painful
neck for less than one year with the pain intensity of at
least 3 based on the Visual Analog Scale (VAS) (which
is considered as a moderate pain) [13-15]. The exclu-
sion criteria included comorbid with a cardiovascular or
neurological condition, infection, inflammatory disease,
radicular pain, or too many ATPs. Trigger points were
diagnosed manually. The trigger points are confirmed by
Simons’ model as follows:

The patient complained of pain with a specific distribu-
tion from the trigger point, palpable taut bund in mus-
cles, and specific tenderness of trigger point at a point
along the taut bund [16]. Each patient was examined by
the therapist and received the laser and ischemic com-
pression. Treatment was done for one session. Outcomes
were evaluated by pressure pain threshold, pain inten-
sity, and active cervical lateral flexion. The combinatory
effect of ischemic compression and laser therapy on
these three variables was analyzed with VAS, algometry
(FG-5020, Taiwan made), and goniometer to measure
pain intensity, pressure pain threshold, and cervical lat-
eral flexion, respectively.

The algometry method has acceptable validity and reli-
ability [17]. The algometer was put on the trigger points,
and the pressure was slowly increased. When the pres-
sure became painful, and the examiner would record the
pressure value (N). This test was repeated three times,
and the mean value was recorded as the pressure pain
threshold score.

To measure pain intensity based on VAS, the partici-
pants were provided with a ruler of 10-cm length. And
it was explained to them that 0 means no pain and 10
means maximum pain. The patient could mark any point
in the ruler. The patients mark one point according to
their pain, and then the length of the mark was recorded
by the therapist in millimeters.

For the measurement of cervical lateral flexion, first,
the patients were asked to sit straight, then the action
was taught to him. So that their ear could come close
to the opposite shoulder as far as possible and without
any extra moves in the neck or shoulders. Afterward, the
patients returned to the initial position. The goniometer
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axis was put on the spinous process of the seventh cer-
vical vertebrae, and the straight arm was perpendicular
to the ground. Then, the moving arm placed over the
external occipital protuberance of the occipital bone.
The patient was then asked to perform the movement
according to the training, and the therapist read the mov-
ing arm’s degree [18]. Measurements were performed
three times, and the mean values were recorded as lat-
eral cervical flexion.

Before initiating the treatment, the trigger point was
determined. The participants were treated with low-
power laser therapy and ischemic compression. The
laser device was an infrared 808-nm continuous wave
860x with the peak power of 500 mW (made by NO-
VIN). The patient should sit flat on the chair. In the next
step, a low-power laser therapy device was set with a
dose of 6 J/cm2. Then, the ischemic compression was
applied; the therapist applied pressure until the subject
reported moderate but tolerable pain. When the indi-
vidual declared that their pain decreased, the therapist
increased the load so that the pain reaches its previous
value. This pressure was maintained for 60 seconds
[19]. Randomly, some patients underwent laser therapy
followed by ischemic compression, some others vice
versa. All data were collected before the treatment ses-
sion and immediately after the intervention.

Statistical analysis

The Kolmogorov-Smirnov test was used to evaluate
numerical variables in terms of their distribution. The
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paired t test was used to compare VAS, PPT, and cer-
vical lateral flexion results of the intervention before
and after the intervention. The variable for the cervical
lateral flexion was normally distributed, but two other
variables were not. The variable for the pain intensity
was normalized using Johnson transformation, but the
pressure pain threshold did not change in any statistical
test. Therefore nonparametric test was used for pressure
pain threshold and parametric tests were used for lateral
cervical flexion and pain intensity. All statistical analy-
ses were performed in SPSS version 18, with a signifi-
cant level of 0.05.

3. Results

In this study, 15 patients with an active trigger point
were treated with laser therapy and the ischemic com-
pression technique. The power of the study was 0.8. The
Mean+SD of patients’ age and duration of disease were
26.534+3.90 and 6.13+£3.62 years, respectively (Table 1).
The numerical indexes of the cervical lateral flexion of
the neck, pain intensity VAS, and Pressure Pain Thresh-
old (PPT), before and after the treatment are presented
and compared in Table 2. As it can be seen, the cervi-
cal lateral flexion after the intervention (34.13£2.09
degrees) was significantly higher than that before the
intervention (32.02+2.37 degrees) (P<0.001), addition-
ally, the postoperative myofascial pressure pain thresh-
old (15.5042.86 N) was significantly higher than before
the intervention (12.00£2.15 N) (P<0.001).

Table 1. Numerical indexes of age and duration of disease of participants

Variables Mean1SD Range
Age,y 26.53£3.90 32-20
Duration of disease, y 6.13+3.62 12-2
JVIR
Table 2. The comparison between cervical lateral flexion (degree), pain intensity (VAS) and pressure pain threshold (N) before
and after treatment
Before treatment After treatment
Variables P
Mean+SD Range MeantSD Range
Lateral flexion, degree 32.06%2.37 38-29 34.13+2.09 38-31 >0.001*
Pain intensity 45.26+25.59 75-5 40.73+11.29 58-6 0.90*
Pressure pain threshold, N 12.00+2.15 15-10 15.50+2.86 20-10 0.001**
*Paired t test; ** Wilcoxon test JMR
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Figure 1. Mean values of cervical lateral flexion (degree), pain intensity (VAS) and pressure pain threshold (N) before and after

the treatment

The level of pain decreased after the intervention, but
this difference was not statistically significant (P=0.90).
Figure 1 presents the mean for cervical lateral flexion of
the neck, pain level VAS, and the PPT before and after
the treatment. As can be seen, the level of pain decreased
after the intervention, and cervical lateral flexion and the
pressure pain threshold increased.

4. Discussion

This study aimed to investigate the synergistic effects
of low-power laser therapy and ischemic compression
on the treatment of active trigger points in the upper tra-
pezius muscle. Several studies, such as the Hakguder
study [20], on the effectiveness of laser therapies on
trigger points, and the study of Aguilera [21] on the ef-
fectiveness of these two treatments, have been carried
out. About the low-power laser therapy in the treatment
of trigger points, many studies reported dual responses.
Considering the combined use of most clinical trials, no
study has been conducted on the synergistic effects of
these two therapies.

A wealth of evidence supports the benefits of laser
therapy. Nowadays, the knowledge of using laser thera-
py is rapidly increasing as well as its mechanism of re-
sponse and the optimal dosage for tissue [22].

In some studies, such as Dr. Thorsen, no difference was
found between the group of laser-therapy and placebo-
therapy on pain variables [23].

The effect of laser therapy on its biostimulation effects
is reflected in the electromagnetic effects of laser energy
on the tissues of the body, which stimulates all types of

cellular functions. In the case of disorders, the energy
level of the cell changes. Laser therapy affects these con-
ditions. The hypothesis that laser therapy has analgesic,
myorelaxant, tissue healing, and biostimulation effects is
supported by numerous placebo-controlled clinical stud-
ies [8, 24]. Dual clinical results in the use of laser therapy
in musculoskeletal pain are probably due to the inade-
quate use of energy in many cases, which has been the
cause of the ineffectiveness of a low-power laser therapy

One of the manual techniques used to treat trigger points
is ischemic compression. Based on the evidence, the taut
band of trigger points and nodules is due to a shortage
of sarcomeres in muscle fibers that produce contraction
nodules and disks [1]. Presumably, the manual pressure
applied to these contraction knobs reduces the height
and thus increases the length of the sarcomeres in the
involved muscle [25].

5. Conclousion

This study aimed to find the effectiveness of ischemic
compression combined with laser therapy on upper tra-
pezius muscle to reduce pain and pain threshold and im-
prove the range of motion.

The statistical results of this study indicate the signifi-
cant effects of low-power laser therapy and ischemic
compression on reducing clinical parameters except for
pain sensation. This event can be attributed to the isch-
emic compression technique. Ischemic compression is
one of the common manual therapy techniques, but this
treatment is somewhat painful. One of the problems is
the pain created by this technique [26].
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It has been suggested that laser therapy can break the
defective cycle at the trigger points by reducing spasm
in the capillaries that are essential for oxygenation of the
muscles and increasing the production of ATP and its ef-
fects on the surface of the endorphins [24]. The combi-
nation of these two therapies had a decisive impact on
the cervical lateral flexion and the pain threshold. The
results of Kanan study are consistent with the present
study. He studied the effect of therapeutic ultrasound,
laser, and ischemic compression in reducing pain and
improving the cervical range of motion in patients with
myofascial trigger points [12]. Considering the impor-
tance of medical costs, reducing expenses, and saving
time in the treatment of myofascial pain syndrome is
very important.

The limitations of the study comprised a low sample
size, no long-term follow up of the patients, and the ab-
sence of the control group. It is suggested that these two
interventions be compared separately with each other.
Future studies could compare the effectiveness of isch-
emic compression and laser therapy with other advanced
techniques.
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