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Introduction: Musculoskeletal disorders are among the main causes of disability in modern 
life. Myofascial trigger points are very common among musculoskeletal disorders and may 
occur through ordinary common activities. This study aimed to determine the combined effects 
of laser therapy and Ischemic Compression (IC) on the treatment of Myofascial Trigger Points 
(MTrPs) at the upper trapezius muscle.

Materials and Methods: Twenty men with at least one active trigger point at their upper 
trapezius muscle voluntarily participated in this study. Trigger points were under treatment 
of laser irradiation (6 Joules per point) and also ischemic compression. Treatment approaches 
were applied over the pain point every other day for 5 sessions in 10 days. Neck disability index, 
pain intensity by visual analog scale, pressure pain threshold by algometry, and cervical lateral 
flexion by goniometer were assessed and recorded before the intervention, and immediately 
after the last session. 

Results: At the end of treatment, statistically significant improvements were seen in the neck 
disability index, VAS value, pressure pain threshold, and cervical lateral flexion. VAS values of 
the treatment and control groups were compared with the baseline (P<0.001).

Conclusion: Application of combined laser and compression therapy was effective on the pain 
and level of disability of patients with trigger points in the upper trapezius muscle.
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1. Introduction

usculoskeletal disorders are among the 
common causes of disability in modern 
life. There are three major and critical 
causes of musculoskeletal disorders that 
cause myofascial pain (caused by trigger 

points, fibromyalgia known as tender points, and articular 
disorders) [1]. Myofascial pain syndrome is distinguished 
by one or more hypersensitive nodules at involved muscle 
which are called trigger points. A trigger point is a point 
of high irritability in a taut band of skeletal muscle, which 
can be painful by either compression or stretch [2, 3]. Fea-
tures of myofascial pain syndrome are painful taut band, 
referral pain, local twitch response, muscle stiffness, and 
limited range of motion of the affected joints. The signs 
and symptoms may be worsened by stress [4].

People of all ages may develop myofascial trigger 
points (MTPs) which may lead to myofascial pain syn-
drome [3]. Trigger points are classified as active and la-
tent. Active trigger points cause spontaneous pain, which 
means the points are painful even without any touch. In 
contrast, latent trigger points include all features of an 
active trigger point such as taut band, local twitch, and 
possible referral pain when the point is under pressure. 
Nevertheless, the latent trigger points do not automati-
cally cause any symptoms [3, 5]. Trigger points are com-
mon and may occur during ordinary life once or more [1]. 

The upper trapezius muscle is one of the muscles com-
monly affected by trigger points [6]. As a result, the 
musculoskeletal disorders associated with trigger points 
at upper trapezius muscle may cause neck pain, head-
ache, and shoulder disorders. The pattern of referral pain 
caused by trigger points at the upper trapezius muscle 
is usually unilateral, which extends to the involved side 
from posterior and outside of the neck and back of the 
ear to the temporal region [7]. Some common treatment 
methods with proven efficacy across the studies were 
ischemic compression, strain counter strain, ultrasound, 
laser therapy, and Transcutaneous Electrical Nerve Stim-
ulation (TENS) [8]. 

In recent years, laser therapy has become popular in 
physiotherapy for the treatment of musculoskeletal dis-
orders and skin injuries [9]. Because of the effectiveness 
of laser in the treatment of many musculoskeletal dis-
orders, it is widely utilized as a complementary therapy 
along with other therapeutic methods in physiotherapy. 
It is known that low power lasers can improve local cir-
culation and metabolism [10]. Moreover, ischemic com-

pression or manual pressure is one of the techniques pro-
posed for the treatment of myofascial trigger points [3].

Some researchers clarified that both taut band and 
nodules are caused by short sarcomeres in muscle fibers 
[1]. It has been assumed that manual pressure applied to 
these knots reduces the height and therefore, increases 
the length of the sarcomeres at the involved muscles 
[11]. Regarding time and cost management on the trig-
ger point’s treatment, it is critical to study the effective-
ness of treatment methods. As such, this research aims to 
utilize and combine two known therapeutic approaches 
for the treatment of active trigger points to clarify wheth-
er low-level laser therapy and ischemic compression to-
gether can affect the pain and function in patients with 
upper trapezius muscle trigger points. The results of this 
study can help the clinicians to choose the appropriate 
treatment methods for the patients suffering pain on ac-
tive trigger points of the upper trapezius muscle.

2. Materials and Methods 

Twenty men with only one active trigger point at the 
upper trapezius muscle were referred to physiotherapy 
clinic at the School of Rehabilitation, Tehran University 
of Medical Sciences. The participants were voluntarily 
attended in the study with the following inclusion crite-
ria: age between 18 to 35 years, neck pain started at least 
three months ago (to be defined as chronic pain), the pain 
level of at least at 3 based on the VAS [12], presence of 
an active trigger point as defined by Simons, (local pain, 
referral pain, taut bundle, tender-point, and decreased 
range of motion in the neck) [13]. The volunteers would 
be excluded from the study if they had any of the fol-
lowing criteria: willingness to withdraw from the study, 
discomfort and any intolerance, a history of muscle dis-
eases such as fibromyalgia and myopathy, malignancy 
or susceptibility to infection, central nervous system dis-
orders, radicular pain and neck surgery, vascular disease, 
diabetes, history of migraines.

The participants who met the inclusion criteria signed 
the consent form and entered the study. All initial exami-
nations of the patients’ characteristics were recorded by a 
therapist. In the practical stage, the patient was lying prone 
and the therapist examined the upper trapezius muscle of 
the involved side. The trigger point was marked and then 
a designed transparency sheet was applied on the MTP 
to clarify the location [14]. Afterward, the variables were 
evaluated on order and as following: the neck disability 
index (NDI) was completed for any participant (The NDI 
questionnaire consists of 10 sections, each has 6 items 
ranging 0-5). The questionnaire was completed by the 
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patient (zero scale if the primary item was selected, and 
5 if the last item was chosen). Then the total score was 
recorded for any individual. The Visual Analog Scale 
(VAS) was used to measure the severity of pain. In this 
study, the horizontal line of 100 mm in length was placed 
in front of the patients and explained to them that zero in-
dicated no pain and the end of the line indicated extreme 
pain. The patient marks a point on the line that repre-
sents the severity of the pain, and then the length of the 
point mark is measured by the therapist in millimeters to 
clarify the level of pain (Figure 1).

In the next stage, the pressure pain threshold was 
measured by an algometer (Lutron Electronic Enter-
prise, Taiwan FG-5020) in Newton. With its accept-
able reliability and validity, it is an effective tool in the 
evaluation of trigger points [15]. The patient stayed in a 
comfortable sitting position while his head was in neu-
tral. The instrument was located at the surface of the 
subject’s body, with an angle of approximately 90 de-
grees [16]. Then, the patient was instructed to notify the 
therapist when he started to feel pain or discomfort, and 
then the pressure was gradually increased. The amount 
of pressure that caused the patient’s pain and discom-
fort was recorded by the therapist three times with an 
interval of 30 seconds for each trigger point. Next, the 
obtained mean value was calculated and recorded as the 
pressure pain threshold score by N/cm2 (Figure 2) [17].

Cervical lateral flexion was measured by a goniometer 
in degrees as follows: The patient sat upright in a com-
fortable position and was instructed to move his ear to 
the shoulder without extra movement at the neck and/
or shoulder. Then, the goniometer axis was placed on 
the spinous process of C7, while the fixed arm was per-
pendicular to the ground and the movable arm was pos-
terior to the midline of the skull. Afterward, the patient 
was asked to perform the lateral movement as described, 
then the therapist read the degree of the movable arm 
[18]. The mean measurement was recorded three times.

In the next stage, ten patients were randomly (random 
allocation rule) underwent laser therapy and then isch-
emic compression, while for the others, the treatment was 
started with ischemic compression and then followed by 
laser therapy. The gallium aluminum arsenide low-pow-
er laser (808 nm - Novin Company) with a maximum 
power of 500 mW at the dosage of 6 J/cm2 was continu-
ously applied to the identified area over the trigger point. 
Then, the patient was lying prone while his head was in a 
neutral position. The therapist applied the pressure slow-
ly until the patient reported it as moderate but tolerable 
pain. Then, while preserving the pressure and when the 
patient’s pain was decreased, the therapist increased his 
hand pressure to the same level as before. This pressure 
was maintained for 60 seconds [17]. The treatment was 
carried out with laser therapy for 5 sessions for 12 sec-

Figure 1. Visual analog scale to assess the pain severity level

Figure 2. Placement of the algometer on the trigger point of the upper trapezius muscle
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onds per point every other day. Ultimately, the variables 
were evaluated at the end of the fifth session.

Statistical analysis

The Kolmogorov-Smirnov test was utilized to analyze 
data normal distribution. As all variables were distrib-
uted normally, the parametric statistical analysis was 
employed to compare the results. Besides, the paired t 
test was implemented to investigate before and after data 
through five treatment sessions. The statistical analysis 
was carried out with SPSS V. 18. The significant level 
was considered as 0.05.

3. Results 

Table 1 presented the demographic data. Table 2 pres-
ents and compares the numerical indicators (such as 
Mean±SD, minimum, and maximum) of all variables, 
including NDI, the lateral range of motion, VAS, and 
Pressure Pain Threshold (PPT) before and after five 
treatment sessions. As can be seen, the NDI (P<0.001) 
and VAS (P<0.001) significantly decreased and the 
range of motion of cervical lateral flexion (P<0.001) and 
PPT (P<0.001) significantly increased after the interven-
tion (Table 2) (Figure 3).

4. Discussion

According to the analysis, all variables showed im-
provement after 5 sessions of combined laser therapy 
and ischemic compression. The previous similar study 
of our team identified the immediate effects of the com-
bination of these two interventions on the upper trape-
zius trigger point [19]. Kanan and colleagues studied and 
compared the effects of laser therapy and ischemic com-
pression on the patients with clinically active, palpable 
MTPs on one side or both sides of the upper trapezius 
muscle [20]. Many researchers had conducted studies 
on these two treatments approaches on outpatient clinics 
with the diagnosis of active trigger point [21, 22]. There 
is a growing interest among the researchers to accom-
plish studies on laser application on trigger points, such 
as Hantan study [23]. The power of this study was its 
various variables (VAS, lateral cervical range of motion, 
algometric evaluation, and NDI) to clarify both pain and 
disability levels on trigger points at the upper trapezius 
muscle following combination therapy. 

Based on the obtained results over time and interven-
tion, the NDI level decreased at the study groups and the 
combination method had positive effects. The disability 
level was moderate before the intervention and improved 
to the mild level after the intervention. The NDI was an 

Table 1. Numerical indicators of age and duration of disease of the participants (n=20)

Min-MaxMean±SDVariables

20-3225.45±3.95Age (y)

3-128.55±3.26Duration (mo)

Table 2. Mean and standard deviation of neck disability index, cervical lateral flexion (degree), visual analog scale (mm) and 
Pressure pain threshold (N/cm2 ) before and after the intervention (n=20)

Effect 
Size (d)

P of 
Paired t-test

After the InterventionBefore the Intervention
Variables

Min-MaxMean±SDMin-MaxMean±SD

>1<0.0018-1611.90±1.8316-3421.05±4.08Neck disability 
index

>1<0.00130-4035.80±2.1928-3632.90±3.02
Cervical lateral 

flexion (de-
gree)

>1<0.00111-3626.80±5.7038-7054.65±7.85Visual analog 
scale (mm)

>1<0.00115.68-28.1823.02±3.337.26-21.1214.62±2.73
Pressure pain 
threshold (N/

cm2)
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appropriate indicator to evaluate the patients’ responses 
to this treatment approach and showed a clinically sig-
nificant improvement in the patients [24].

The VAS changes, before and after the interventions, 
represented that pain level decreased with time and 
after interventions. These results are consistent with 
the other relevant studies for these two therapeutic in-
terventions [25-28]. The results of the VAS changes 
have supported the results of another study [19], that 
did not show any significant effects on pain reduction 
following a single session of combined laser therapy 
and ischemic compression. As a result, the appropriate 
benefits might be because of the multi-session effects 
of treatment. Inconsistent effects of laser therapy on the 
reduction of musculoskeletal pain are probably due to 
the insufficient dose of laser irradiation; thus, repeated 
sessions may be necessary.

The range of motion was also a useful indicator to 
evaluate neck function and treatment progression for the 
patients [29]. A comparison of changes in cervical lateral 
flexion before and after five sessions was significant in 
our study. The unilateral activity of the upper trapezius 
muscle is needed to shrug the ipsilateral shoulder, bend 
the head and neck in the same direction, and rotate the 
head to the opposite side. In disorders such as trigger 
points, the activity of upper trapezius muscle is restricted 
and the extent of ipsilateral neck flexion may decrease. 
However, most restrictions will be on the non-involved 
side of cervical lateral flexion due to the shortening 
of muscle sarcomeres. According to the results of this 
study, combined laser therapy and ischemic compression 
have significant effects on the cervical range of motion 
that may happen because of local blood flow improve-
ment and mechanical effects of ischemic compression.

The effects of combined treatment on the PPT indicat-
ed significant effects on the level of the pain threshold. 
The positive effects of laser therapy and ischemic com-
pression have been reported by former studies such as 
Gemmell et al. [22] and Gulick et al. [30]. 

One of the laser irradiation benefits in identified dos-
ages is an improvement in cellular function. The anti-
inflammatory and analgesic effects of laser irradiation 
have been already studied [31]. Laser therapy may affect 
blood circulation that contributes to the supply of tissue 
oxygen and disposal of waste items and as such leads to 
break the pain cycle [32]. Aluminum gallium arsenide 
laser is the most commonly used laser on pain relief be-
cause of its depth of penetration [31].

Ischemic compression is an effective treatment method 
for the trigger points [33]. Immediate positive and long-
term effects of ischemic compression have been reported 
before [34]. Ischemic compression has positive effects 
on increasing local blood circulation. By increasing lo-
cal blood flow, waste materials were removed from the 
area. Ischemic compression also has positive effects on 
the regulation of sarcomeres length [35]. Ischemic com-
pression, as a manual therapy technique, causes fatigue 
at the muscle that persists for up to 48 hours after the 
intervention [36]. Significant improvement in pain level 
in this study could be attributed to the effects of both 
complementary laser therapy in addition to ischemic 
compression, which might eliminate the effects of isch-
emic compression fatigue. 

The increasing amount of energy through the laser 
therapy sessions might increase the appropriate level of 
energy on the area and lead to decrease pain levels. Laser 
therapy, with all its positive therapeutic effects and ap-
propriate acceptance by the patients, does have a major 
problem which is the lack of a proper standard to specify 

Figure 3. Mean difference of variables before and after the intervention  
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therapeutic parameters in various disorders [37]. Effects 
of laser therapy have been attributed to the production 
of endorphins, effects on C fibers, reduction of bradyki-
nin, and pain relief via gait theory mechanism [38]. Re-
garding the effects of ischemic compression technique 
on pain and subsequent tenderness, laser therapy can 
add beneficial effects of treatment on pain and disability 
improvement and also decrease fatigue and subsequent 
tenderness at the patients with trigger points. Laser, on 
the other hand, helps in the pain modulation by effects 
on pain pathways at the spinal cord level, central nervous 
system, secretion of endogenous opioids, and perception 
of localized pain [32]. 

Ischemic compression can also affect blood supply and 
sarcomere length, which in turn helps in flushing out 
the muscle of inflammatory exudates and increasing the 
range of motion. As a result, the soreness and discom-
fort after the application of ischemic compression may 
decrease. Regarding the results of the other study that 
showed one treatment session with laser therapy and 
ischemic compression did not have a positive effect on 
pain level [19], our study clarified that pain level tends 
to decrease progressively in subsequent sessions. The 
benefits of these two modalities may help improve the 
quality of life and is a more cost-effective approach for 
the deactivation of the MTPs.

One of the limitations of this study was the lack of 
follow-up sessions. The NDI was also evaluated imme-
diately after the fifth session, and clearly could not be ex-
tended to all five therapeutic sessions. This study could 
not distinguish between the effects of these two interven-
tions and merely referred to the effects of two methods 
together. It is suggested that this study be compared with 
the other interventions and evaluate the long-term effects 
of these combined therapy methods. Based on the results 
of this study, the combined method of laser therapy and 
ischemic compression may improve the patients with ac-
tive trigger points at the upper trapezius muscle.

5. Conclusion

The application of combined laser and compression 
therapy was effective on the pain and level of disability in 
patients with trigger points in the upper trapezius muscle.
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