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Abstract 

Background: Myofascial pain syndrome (MPS) is one of the most frequent causes of chronic musculoskeletal pain which is characterized by 
myofascial trigger points (MTrPs). Hence, it is of crucial importance to identify practical approaches for the treatment of these points. Upper 
trapezius muscle (UT) is highly susceptible to the development of MTrPs that are commonly resulted from overuse and micro-trauma. 
Objectives: The present study aimed to compare the effects of dry needling (DN) and low-level laser therapy (LLLT) regarding the 
reduction of pain and muscle thickness and improvement of the range of motion (ROM) and pressure pain threshold (PPT) in patients 
with latent MTrPs (LTrPs) in their UT muscles. 
Methods: In total, 60 patients with LTrPs in UT muscle participated in this randomized clinical trial. The subjects were randomly divided 
into two treatment groups of DN and LLLT. The PPT was evaluated by visual analog scale (VAS) and algometer while ROM and muscle 
thickness were assessed using goniometer and ultrasonography, respectively. It should be noted that the variables were evaluated before 
the first and after the sixth sessions. Finally, the collected data were analyzed using independent and paired t-tests. 
Results: Based on the results, the VAS and muscle thickness significantly reduced, while the PPT and cervical ROM increased in both 
groups after treatment (P<0.001). The independent t-test revealed a statistically significant improvement in the DN group in terms of PPT 
(9.9-14.17, P=0.009) and ROM (37.33-42.67, p=0.005), compared to the LLLT group. Nevertheless, no significant difference was found 
between the two groups regarding VAS and muscle thickness variables (P>0.05).  
Conclusion: The DN and LLLT effectively improved symptoms in the UT muscles of patients with LTrPs. However, the DN was more 
effective in the improvement of ROM and PPT variables. 
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1. Background 

Myofascial pain syndrome (MPS) is a painful 
musculoskeletal disorder characterized by myofascial 
trigger points (MTrPs), which are painful or 
hyperalgesic spots located within taut bands of 
skeletal muscle fibers, fascia, ligaments, and tendons 
(1, 2). The MTrPs are categorized as active or latent 
based on their particular clinical manifestation. 
Active MTrPs are spontaneously painful and 
associated with referred symptoms.  

However, latent MTrPs (LTrPs), present with 
muscle shortening or weakness and movement 
restriction that inflict pain on the application of 
external stimuli, such as palpation and compression 
(1, 3). Both trigger points can be activated by various 
stimuli, including posture, overuse, or muscle 
imbalance (1). In the upper quadrant, postural 
muscles, mainly the upper trapezius (UT), are mostly 
affected by MTrPs (4). The prevalence rates of the left 
and right UT are 23% and 20%, respectively. No 
significant relationship has been found between 
gender and LTrP prevalence in the left or right UT (5). 

Various invasive (e.g., acupuncture, dry needling, 

MTrP injections with a local anesthetic, saline, and 
steroid) and non-invasive (e.g., pharmacological 
treatments, modalities, and manual techniques) 
treatment methods are currently applied to alleviate 
the associated pain . Modalities include superficial heat, 
deep heat (e.g., ultrasound and low-level laser therapy), 
transcutaneous electrical stimulation, biofeedback, and 
thermotherapy (6). Manual techniques include 
proprioceptive neuromuscular facilitation, ischemic 
compression, stretch exercises with vapor coolant 
sprays; muscle energy technique (MET), strain 
counterstrain, and myofascial release (7). 

Dry needling (DN) could be a negligibly intrusive 
strategy that involves inserting an acupuncture-like 
needle into the MTrP site (6) without medication in 
order to reduce pain and restore the range of motion 
(8). Possible mechanisms of dry needling include 
mechanical, neurophysiologic, and chemical effects 
(9, 10). Regarding the mechanical effect, needling 
provides a localized stretch to the cytoskeletal 
structures which causes sarcomeres to return to their 
relaxation length by reducing the amount of overlap 
between actin and myosin. The total fiber length 
change may activate the gate control system and 
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cause pain alleviation (11).  
Regarding the neurophysiologic effects, A-delta 

nerve fibers are stimulated for as long as 72 h after 
needle insertion which activates the enkephalinergic 
inhibitory dorsal horn interneurons and causes 
opioid-mediated pain suppression (11) and recovery 
of circulation (10, 11). Based on the gate control 
theory of pain, the activation of A-delta nerve fibers, 
when the needle perforates the skin, inhibits C fibers 
that carry MTrP pain impulses. Finally, regarding the 
chemical effect, the increased levels of various 
chemicals at MTrPs sites, such as bradykinin, 
calcitonin gene-related peptide, and substance P, are 
immediately corrected by the evocation of an LTR 
with an acupuncture needle (11,12). 

The most frequently utilized Conceptual model to 
support the use of DN is the trigger point model 
originated from the observations of Travell (1901-
1997) (1, 9). According to this model, DN is the fastest 
and most effective intervention for the reduction of 
pain by targeting MTrPs. The DN relieves all symptoms 
(i.e., sensory, motor, and autonomic) and interrupts 
end-plate motor noise by the evocation of the LTR. 
Furthermore, DN relaxes actin-myosin bonds when 
accompanied by stretching; therefore, it induces an 
analgesic effect, normalizes muscle tone, and affects 
the flow of acetylcholinesterase, bradykinin, calcitonin, 
and substance P levels (8, 10). In this MTrPs treatment 
model, other interventions should be employed, such 
as stretch exercises, joint mobilization, neuromuscular 
reeducation, and muscle empowerment (13).  

A laser is a form of photonic therapy with 
characteristics, such as collimation, convergence, and 
monochromaticity (14). Low-level laser (light) therapy 
(LLLT) refers to the application of light with the 
wavelength of 660-905 nm which is non-invasive and 
painless. These wavelengths have no macroscopic 
thermal effects (sometimes termed cold laser) and 
are only photochemical (15, 16). Moreover, unlike 
nonsteroidal anti-inflammatory medications which 
are not effective after discontinuation, the positive 
effects of these wavelengths are maintained for as 
long as one-fourth of a year after the termination of 
the intervention (17).  

It can be said that the analgesic effect of LLLT 
works through a mechanism or a combination of 
various mechanisms. These mechanisms include the 
increase of blood perfusion, collagen production 
stimulation, peripheral nerve stimulation, anti-
inflammatory response (by the decrease of 
prostaglandin activity), relaxation of tight bands, and 
inhibition of transmission at the neuromuscular 
junction (2, 15, 18, 19). Selective inhibition of nerve 
conduction has been shown in Aδ and C fibers which 
conveys nociceptive stimulation and laser-induced 
neural blockade. These inhibitory effects can be 
mediated by the disruption of fast axonal flow in 
neurons or the inhibition of neural enzymes (15, 19).  

Application of LLLT improves the local 

microcirculation by increasing oxygen supply to 
hypoxic cells in the MTrP area, interrupting the vicious 
cycle of the origin of the pain, and removing the waste 
products (18). The patients with intense or ongoing 
neck torment and constant trapezius myalgia can 
benefit from the improvement of microcirculation, 
reduction of oxidative stress and muscular fatigue 
(preceding muscle pain), and decrease of 
electromyographic activity during contractions. Such 
effects could mediate the clinical finding that LLLT 
decreases tenderness in trigger points within 15 min 
of application (15). 

As already mentioned, there are many 
interventions for the treatment of trigger points, 
including DN and LLLT; however, there are some 
controversies regarding their effectiveness. For 
instance, while the results of certain studies indicate 
the effectiveness of DN (6, 8, 20-23) and LLT (2, 14, 
24-26), other studies claim that DN (27, 28) and LLLT 
(29, 30) are of no efficacy.  

Given the aforementioned mechanisms of DN and 
LLLT, it was assumed that MTrP pain can be reduced 
by the analgesic effect of these interventions and the 
improvement of local circulation. Furthermore, it was 
considered that the relaxation of actin-myosin bonds 
can reduce muscle spasm which affects muscle 
thickness, enhances the range of motion (ROM), and 
improves the functional condition of the muscle as 
well (1, 31). 

The outcome measures in most of the studies 
that examined the effects of DN or LLT on UT LTrPs 
included Visual analog scale (VAS), ROM, and 
pressure pain threshold (PPT) (22, 26). However, it 
seems like that no studies have investigated the 
changes in muscle thickness. Unlike needle 
electromyography (EMG), which is invasive (32), 
real-time ultrasonography is non-invasive and can be 
reliable for the measurement of the UT thickness (33). 

The simultaneous measurement of muscle 
thickness, pain, PPT, and ROM in LTrPs of UT muscle 
may be of particular significance in understanding 
the effects of these two interventions on the 
conditions of the muscle.  

 

2. Objectives 

The present study aimed to evaluate and compare 
the effectiveness of these two methods in the 
treatment of UT LTrPs to shed some light on the 
underlying mechanisms and, hopefully, to introduce a 
better treatment approach.  

 

3. Methods 

2.1. Setting 
A single-blinded randomized clinical trial was 

conducted at the electrophysiology and biomechanics 
laboratory of Physical Therapy Research Center 
(PTRC) in Shahid Beheshti University of Medical 
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Sciences (SBMU) Tehran, Iran, from August 2015 to 
February 2016.  The PTRC Research Ethics Sub-
Committee approved this research project. It was a 
single-blind study since an examiner and a therapist 
were employed to perform the research separately. 
The examiner and data analyst were not informed 
about the treatment method and intervention chosen 
for the patients.  

 
2.2. Participants 

The participants were selected from 
physiotherapy clinics of SBMU. They were informed 
of the study through notices that were put on the 
notice boards of the clinics. The subjects were within 
the age range of 18-50 years and diagnosed with UT 
LTrPs. Presence of MTrPs of UT in the participants 
was identified using Travel and Simons’ diagnostic 
criteria (1999) (1) that is as follows: 
 Presence of a palpable taut band  
 Presence of a tender knot 
 Reproduction of pain by compression   
 Local twitch response provoked by the snapping 

palpation of the taut band  
 Spontaneous pain recognition 

The subjects were requested to sit straight; 
afterward, the therapist palpated the muscle from its 
origin attachments to the cervical vertebra to the 
acromion process in order to diagnose the presence 
of a nodule. While localizing the nodule, she applied a 
steady pressure over the hypersensitive tender spot 
with the algometer at an approximate rate of 1 kg/ 
cm2/s until it recorded a 2.5 kg/cm2 (25 N) (34, 35). 
If the referred pain (at least three on VAS) evoked by 
the MTrP was perceived before 2.5 kg/cm2 (25 N), 
the patient was considered to have Travell and 
Simons’ third criterion (34-36). If the first three 
essential criteria for the diagnosis of MTrPs were 
met, MTrP was considered an LTrP of UT marked 
with a cross using a skin-marker. 

Only one LTrP was chosen for the treatment, and 
if there were more than one LTrP unilaterally or 
bilaterally, the most symptomatic one was selected; 
hence, there may have been untreated LTrPs (37). It 
must be mentioned that the subjects who had no 
palpable nodules were excluded from the study. The 
participants were separated into two groups with 
similar age, gender, and body mass index (BMI). They 
were also informed about the test procedures and 
asked to filled the consent form. All the participants 
had the option to quit the treatment procedures in 
case of any uneasiness. 

The exclusion criteria were 1) pregnancy, 2) 
needle-phobia, 3) usage of anticoagulants (except for 
acetylsalicylic acid at dosages up to 325 mg/day), 4) 
infliction with bleeding disorders and any 
dermatological diseases (i.e., skin lesion, infection, or 
inflammatory edema) at the MTrP sites (4, 38), 5)  
a history of infectious, inflammatory, tumoral, 
cardiopulmonary, psychiatric, and systemic diseases, 

6) Kellgren stage three or four osteoarthritides of the 
cervical spine or cervical disk herniation causing 
radiculopathy (2, 4), 7) active MTrPs, and 8) inability 
to understand the instructions or complete the 
questionnaire (38).  

 
2.3. Intervention 

The cases were randomly divided into two similar 
groups (randomization was concealed using the 
numbered envelope method) with 30 patients with 
LTrPs in each group. The subjects in the DN group 
received six therapeutic sessions of DN twice a week 
with daily stretch exercises for three weeks. Those in 
the LLLT group received six therapeutic sessions of 
LLLT twice a week with daily stretch exercises for 
three weeks. The subject sat straight on a chair to 
stretch the UT and leaned backward with their hands 
placed on their thighs. They started to stretch the 
muscle slowly and gradually with contralateral neck 
side flexion and ipsilateral neck rotation for 30 sec 
and relaxed afterward for 30 sec. The 30-sec intervals 
were repeated three times consecutively and three 
times during a day (39). 

In the DN group, while the patient was in a prone 
position, the physiotherapist wore surgical gloves, 
sterilized the area with an alcohol pad, and used 
pincer palpation to identify the LTrP of UT. An 
acupuncture needle (0.3×30 mm, 0.25 gr) (40, 41) 
was placed over the LTrP. The DN was carried out by 
the fanning technique in which the needle is 
repeatedly withdrawn from the LTrP and reinserted 
to penetrate a new part of the LTrP at a different 
angle for 10 sec (42). The needle retention time was 
five min to let it exert its analgesic effects (43). 

In the LLLT group, a Ga-As-Al laser probe (one cm 
in diameter) with the power output of 100 mW/cm2, 
the frequency of 9.12 Hz that emitted a laser beam 
with 830 nm wavelength was applied directly and 
perpendicularly into the skin. A total duration of three 
min and nine-sec irradiation with a dose of 5 J/cm2 on 
UT LTrP was considered one irradiation dose.   

 
2.4. Outcome measure 

The outcome measures included VAS, ROM,  
PPT, and muscle thickness. All evaluations were 
performed and recorded at baseline and after the 
sixth treatment session in the third week. 

 
2.4.1. Pain intensity 

The VAS was used to measure the current level  
of pain. The therapist applied a continuous 
perpendicular pressure at an approximate rate of one 
kg/cm2/s with the tip of the algometer over the cross, 
signifying the MTrP location. When the recorded 
pressure reached 2.5 kg/cm2 (25 N), the subjects 
were asked to rate the pain from 0 (no pain at all) to 
10 (the most unbearable pain). If the pain level was 
low (based on VAS) before the pressure reached 2.5 
kg/cm2, the therapist would start to record the other 
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baseline measurements. If it was less than three, the 
subject was excluded from the study (44). The VAS is 
a reliable and valid outcome measure and has been 
used extensively in research about neck pain (34, 35). 

 
2.4.2. Cervical range of motion 

For the purposes of the study, the cervical ROM 
(CROM) of the participants was measured by a 
goniometer (45). The subjects were asked to sit 
upright on the edge of a plinth with knees and hips at 
90 degrees and soles on the ground. Fulcrum of the 
goniometer was placed on the spinous process of the 
first thoracic spine with the center of the goniometer 
arm on the occipital protuberance at right angles. 
Subsequently, the horizontal arm of the device was 

stabilized manually, and its vertical arm was moved 
according to the movement of the head of the subject 
to measure the lateral flexion angle (46). The CROM 
device demonstrated good-to-excellent inter-rater 
reliability (0.73-0.89) (47). 

 

2.4.3. Pressure pain threshold 
Pressure pain threshold refers to the minimal 

amount of pressure that initiates pain (48). The 
International Association for the Study of Pain defines 
PPT as the stimulation of the least sensitivity of 
patients to pain. This definition of PPT value has been 
proven to be reliable, reproducible, and valid (49, 50). 
A pressure algometer (Taiwan model 5120) was used 
in this study which consisted of a round disk with a 
rubber tip (1 cm2) pressed vertically on the LTrP. The 
whole procedure was explained to the subjects, and 
the examiner applied a perpendicular pressure on the 
identified LTrP which was steadily increased at a rate 
of one kg/cm2/s (34, 35). When the subject felt pain or 
discomfort, the pressure was withdrawn, and the value 
was recorded. This procedure was performed three 
times with 10-sec intervals, and the mean value was 
determined as the PPT. 

 
2.4.4. Muscle thickness 

The change in muscle thickness was measured 
with an ultrasonic apparatus with a 7.5 MHz linear 
array transducer (50 mm) (HS 2100, Honda Co. 
Japan). The ultrasound image was captured using the 
real-time B mode ultrasound imaging (RUSI). While 
the subject kept their head and neck in a neutral 
prone position, a pillow was placed under their 
abdomen to reduce lumbar lordosis. The case was in 
a prone position with the upper arms abducted to 90 
degrees and the forearms pronated and supported on 
a plinth in a way that the palms faced the plinth 
(Figure 1).  

The transducer was held horizontally over the UT 
by the exertion of the minimum pressure required to 
achieve a clear image. The UT bulk, superior to the 
attachment of supraspinatus to the spine of the 
scapula, was the landmark introduced for the 
measurement of the UT thickness. Muscle thickness  
 

 

 

 
 

 

Figure 1. Position of the patient for the measurement of UT 
thickness 

 
was determined based on the interval among the 
upper and lower fascial borders of the muscle belly. 
The evaluation was based on the bright-line edge 
representing the inner part of superior fascia 
borders, to the bright-lines edge representing the 
inner part of the inferior fascial border. Images were 
frozen on the screen at the end of expiration without 
informing the patient (Figure 2). 

Reliability of ultrasonography measurement for 
UT thickness was assessed by two physiotherapists 
on 15 female subjects diagnosed with LTrPs of UT 
using the above-mentioned procedure. In total, four 
images of UT muscle were taken by two examiners on 
the same day with two-h intervals to assess within-
day and interexaminer reliability. The intra-class 
correlation coefficients (ICC), standard errors of 
measurement (SEM), and the smallest detectable 
difference (SDD) were computed to test the reliability 
of the thickness measurements of the UT using RUSI 
(Table 1). The results are summarized in Table 1 (51) 

 
2.5. Procedure 

After examination of the inclusion criteria, the 
subject was asked to perform a neck contralateral 
lateral flexion in order to allow the therapist to 
measure the ROM. Afterward, the examiner recorded 
 

 

 

 
 

 

Figure 2. Measurement of upper trapezius thickness superior 
to the attachment of supraspinatus to the spine of the scapula 
as indicated by the distance between two pluses 
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Table 1. Inter-rater reliability for measurements of upper trapezius muscle thickness between the two examiners 

Muscle thickness mean value (mm) ICC (95% CI) SEM (mm) SDD (mm) p-value 
Examiner 1 10.384 0.950 (0.983-0.857 0.498 1.380 <0.001 
Examiner 2 10.288 0.957 (0.985-0.878) 0.559 1.552 <0.001 
Interexaminer 0.0966 0.872 ( 0.949-0.748) 0.891 2.472 <0.001 
CI: confidence intervals, ICC: intra-class correlation coefficient, mm: millimeters, SEM: standard error of Measurement, SDD: smallest 
detectable difference 

 
PPT and VAS with a pressure algometer. The ROM 
and PPT were repeated in the above-mentioned 
intervals. Subsequently, the examiner measured the 
UT thickness in the above-mentioned position. In the 
end, the subject learned the maneuver and the 
frequency of the daily stretching exercise of UT. In 
another room, the therapist performed DN or LLLT 
based on the randomization scheme (sealed opaque 
envelopes containing the assigned treatment). 

 
2.6. Statistical analysis 

For the calculation of sample size, type I and II 
errors were assumed at α=0.05 and β=0. 2, 
respectively (power 80%). Moreover, the required 
means and standard deviations were extracted from 
a study conducted by Ibdulu et al. (2004) (26). Based 
on the results, 30 subjects were needed in each group 
(in total 60 subjects).  

Descriptive statistics were performed on the 
demographic characteristics of the samples in the 
SPSS software (version 23). Moreover, the 
Kolmogorov–Smirnov and the Levene tests were used 
to analyze the normality of the distribution of 
variables and evaluate the equality of variances, 
respectively. In addition, independent and paired t-
tests were employed for intergroup and intragroup 
comparisons, respectively. Furthermore, effect sizes 
were calculated using intragroup Cohen’s d 
coefficient, and the ICC and SEM were used to assess 
the intra-tester reliability of the measurement. It 
must be noted that in all the tests, a p-value of less 
than 0.05 was considered statistically significant. 

 
4. Results 

In total, 60 participants were included in the 

study who were equally divided into the DN and LLLT 
groups. Mean age of subjects in the DN and  
LLLT groups were 37.60±8.55 and 36.83±8.83, 
respectively. There was no considerable variation in 
the distribution of gender, age, weight, and BMI 
(Table 2). The outcomes indicated the typical order of 
variables in both groups (P>0.05). 

 
4.1. Intragroup comparison of the intervention groups 

The VAS, PPT, ROM, and muscle thickness 
improved significantly in both groups. The mean  
VAS and muscle thickness decreased after the 
intervention in the DN and the LLLT groups after the 
intervention (P<0.001) (Table2). Furthermore, the 
mean value of PPT of UT muscle and ROM increased 
in the DN and the LLLT groups after the treatment 
(P<0.001) (Table 3). Intragroup effects sizes for both 
groups were extensive (d>1) in all outcomes. 

 

4.2. Intergroup comparison of the outcome measurement 
Analysis of the data of the two groups revealed 

 
Table 2. Clinical characteristics of patients at baseline 

Variables 
Dry needling 

group 
(n=30) 

Laser 
group 

(n=30) 
P-value1 

Age (years) 37.60±8.55 36.83±8.83 0.21 
Weight (kg) 62.67±8.13 61.50±8.73 0.34 
Height (m) 1.59±0.65 1.61±0.65 0.61 
BMI (kg/m2) 24.79±3.15 23.55±3.19 0.25 
VAS (score) 7.00±1.85 7.17±1.78 0.72 
PPT (score) 9.90±3.96 9.59±2.81 0.72 
ROM ( Degree)  37.33±2.57 37.30±4.38 0.97 
Muscle thickness 
(mm) 

12.24±2.78 11.73±2.58 0.46 

BMI: body mass index, VAS: visual analog scale, PPT: pressure 
pain threshold, ROM: Range Of Motion, p-value1: indicates 
significance at P<0.05 (intergroup comparison according to the 
independent t-test)  

 

 

Table 3. Pre- and post-measurement scores for VAS, PPT, ROM, and Muscle thickness in each group 

Variables 

 
Dry needling 

group 
Laser 
group 

P-value 1 
(dry needling) 

Cohen’s d 

P value1 
(laser therapy) 

Cohen’s d 
Pre–post 

treatment 
Pre–post 

treatment 

VAS (score) 
Pre-treatment 
Post-treatment 

7.00±1.85 
4.83±1.94 

7.17±1.78 
5.33±1.42 

t=10.85 
<0.001 

1.14 
t=9.84 
<0.001 

1.14 

PPT (Kg/cm2) 
Pre-treatment 
Post-treatment 

9.90±3.96 
14.17±3.40 

9.59±2.81 
12.37± 2.96 

t=8.90 
<0.001 

1.15 
t=10.85 
<0.001 

0.96 

ROM 
(Degree)  

Pre-treatment 
Post-treatment 

37.33±2.57 
42.67±2.85 

37.30±4.38 
40.90±  4.51 

t=12.99 
<0.001 

1.96 
t=8.57 
<0.001 

0.80 

Muscle 
thickness (mm) 

Pre-treatment 
Post-treatment 

12.24±2.78 
8.80± 1.95 

11.73±2.58 
9.13±2.39 

t=10.63 
<0.001 

1.42 
t=9.11 
<0.001 

0.95 

Scores are expressed as means (standard deviation). VAS: visual analog scale, PPT: pressure pain threshold, ROM: range of motion, P1:  
P-value based on the intragroup measurement (according to the paired t-test).  
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Table 4. Changes of pre- and post-test values of dependent variables in the two groups 

Variables Group Mean SD Std. Error of mean p-value Cohen’s d 

VAS 
Laser therapy 
Dry needling 

-1.83 
-2.16 

1.01 
1.08 

0.18 
0.19 

0.225 
 

0.31 

ROM  
Laser therapy 
Dry needling 

3.6 
5.33 

2.29 
2.24 

0.41 
0.41 

0.005 0.76 

Muscle Thickness 
Laser therapy 
Dry needling 

-2.6 
-3.44 

1.56 
1.77 

0.28 
0.32 

0.55 0.50 

PPT 
Laser therapy 
Dry needling 

2.78 
4.27 

1.4 
2.62 

0.25 
0.47 

0.009 0.70 

SD: standard deviation, VAS: visual analog scale, ROM: range of motion, PPT: pressure pain threshold 

 
statistically significant improvement in the DN group 
in terms of PPT (P=0.009) and ROM (P=0.005) 
compared to the LLLT group. However, differences in 
the other two outcome measures were statistically 
significant. Intergroup effects sizes were found to be 
extensive (d>0.5) in all outcomes (Table 4). 
 

5. Discussion 

According to the findings, the application of LLLT 
and DN increased the active cervical lateral flexion 
and PPT and decreased VAS and UT thickness. These 
results indicated the high effectiveness of these 
interventions in the patients. It must be noted that 
the effect size of these interventions was above one. 
Based on the results, it can be said that DN was more 
effective, compared to LLLT, regarding PPT and ROM. 
However, the differences between the LLLT group 
and the DN group were not significant in terms of the 
other dependent variables, namely VAS and muscle 
thickness. The effect size variables confirmed the 
results (d>0.5). 

Improvement in outcomes was observed in both 
groups, which can be attributed to the therapeutic 
benefits of the interventions. To understand the 
mechanisms behind the improvements, factors for 
the treatment of MTrPs, including an increase in the 
length of sarcomeres and blood supply to the MTrP, 
should be well considered (3). 

By the application of LLLT, ROM increases due to 
the relaxation of tight actin-myosin bonds and 
improvement of microcirculation which results in the 
interruption of the vicious cycle of pain (18). 
Consequently, improvement in sarcomeres length 
and circulation can lead to the treatment of MTrPs. 
Such effects of LLLT as a therapeutic intervention 
should be viewed with regard to the evidence of its 
effectiveness. 

Results of some of the previous research are in 
line with those of this study in terms of the efficacy of 
LLLT on the decrease of symptoms of MTrPs. 
Shahimoridi et al. (2020) compared the effects of 
LLLT and polarized low-level laser therapy (PLLT) on 
the treatment of MTrPs in the trapezius muscle. They 
found that both techniques effectively treat MTrPs 
and reduce pain, limitation of neck movement, and 
PPT. However, the effect of the LLLT was more 
significant in comparison to the PLLLT (52). Waseem 

et al. (2020) in their study found that the 
combination of conventional physical therapy and 
LLLT was more effective than conventional physical 
therapy alone on PPT and CROM in patients with a 
trigger point in their UT muscle (53).  

Furthermore, Rezaei et al. (2019) evaluated the 
effect of the combination of laser therapy and 
ischemic compression of an active myofascial trigger 
point in the UT muscle. According to their results, the 
laser therapy combined with ischemic compression 
increased the PPT and cervical lateral flexion in the 
patients (54). Similarly, Chang et al. (2020) 
investigated the effect of LLLT applied to myofascial 
trigger points and classical acupoints for patients 
with cervical myofascial pain syndrome. They found 
that the LLLT applied to trigger points could 
significantly reduce myofascial pain and increase 
CROM in these patients (55). 

However, in some clinical trials like the one 
carried out by Dundar et al. (2007), no significant 
differences were found between the results of 
patients who received LLLT on neck MTrPs and those 
who were placebo recipients (29). This controversy 
could be due to the versatile treatment parameters 
related to laser therapy (i.e., wavelength, power 
output, energy intensity, and duration) which lead to 
various results (15, 56). 

It can be claimed that the consistency of DN 
decreases local muscle contraction, pain, and local 
palpation tenderness and lengthens the involved 
muscle. A decrease of the local muscle contraction by 
the depolarization of the involved muscle fibers can 
elicit an Ltr (57) which may be associated with an 
increase in the ROM of the active region (58). Any 
improvement in ROM may also be due to the 
analgesic effect of the DN or a combination of the two 
known effects (59). Consequently, this mechanism 
can improve VAS, PPT, ROM, and UT thickness (due to 
decreased UT spasm).  

It should be mentioned that the efficacy of DN on 
MTrPs is a controversial issue. Ziaeifar et al. (2019) 
investigated the long-term clinical effect of DN on 
individuals with myofascial trigger points in the UT 
muscle. They found that DN into the myofascial 
trigger point of the UT muscle causes an 
improvement in pain intensity and disability within 
three months (60). Tabatabaiee et al. (2018)  
also compared the effects of pressure release, 
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phonophoresis, and DN on LMTrPs of the UT muscle. 
Based on their findings, pain reduction increased 
ROM, and the PPT was observed in the three groups; 
however, DN and phonophoresis were more effective 
than pressure release (61).  

Findings of some previous research were 
consistent with those of this study and indicated 
positive effects of DN on MTrPs, such as the study 
performed by Rezaeian et al. (2020), Elzohiery et al. 
(2020), Abbaszadeh-Amirdehi (2016), and Gerber 
(2015) (62-65). However, in a meta-analysis of the 
data carried out by Rodrigues et al. (2016), DN was 
found to be even less effective on pain relief than 
placebo (66). Besides, Charles et al. (2019) in a 
systematic review compared the effects of manual 
therapy techniques, dry cupping, and dry needling on 
the reduction of myofascial pain and myofascial 
trigger points. They confirmed the results of the 
study carried out by Rodrigues (67). Results of these 
two studies could have been affected by their 
limitations, such as small sample sizes, unclear 
methodologies, poor blinding research methods, and 
lack of control groups. 

According to the review of the related literature 
on the treatment of trigger points, it can be said that 
monotherapy may be insufficient for the achievement 
of a desirable treatment in MPS patients (68). Due to 
the multiplicity of factors that cause MPS, it can be 
said that a multifaceted approach to treatment is 
desirable (13, 69). There is growing evidence that DN 
and LLLT, and stretching exercises are useful 
alternatives for the management of MPS (2, 66). 
Hence, stretching exercises were performed daily by 
the subjects of this study to provide more 
comprehensive treatment. It must be noted that no 
studies have compared the efficacy of DN and LLLT 
on UT LTrPs by a novel application of ultrasound to 
visualize the UT thickness to prove the efficacy of the 
interventions. Therefore, this can be considered as 
the strength of the present study. 

In the current study, DN led to a greater 
increment in the ROM and PPT of the subjects, 
compared to the LLLT group. There is literature that 
supports the influence of the LLLT on the 
management of MTrP; however, we were not able to 
explain why LLLT could not elicit an outcome similar 
to DN. This is due to the skepticism about the etiology 
of trigger point formation in a skeletal muscle and its 
mechanism of production of somatic symptoms. 
Moreover, there gaps in knowledge about the 
mechanism of action, effectiveness, and optimal 
dosage of LLLT (56), and the mechanism of pain 
reduction of DN. Advancement of knowledge about 
these mechanisms will make way for future studies 
on the potentially effective and efficient treatments of 
individuals with LTrPs of UT. 

 
5.1. Study limitations 

It should be noted that the present study had 

some limitations; a significant limitation was the lack 
of placebo treatment either in DN or in the LLLT 
group to rule out the placebo effect. Another 
limitation of the study was that we did not 
investigate any function or disability measurements, 
self-reports of pain, fatigue, mood, disability, 
function, and health status to clarify if the 
participants felt clinically better. Hence, it is advisable 
to carry out randomized, placebo-controlled, blinded 
trials using a questionnaire to collect data regarding 
the above-mentioned conditions and beneficial 
documents of the features of LLLT. 

 

6. Conclusion 

In this study, it was found that both DN and LLLT 
were effective treatments for LTrPs of UT. However, 
the DN group underwent a greater improvement 
regarding the increase of PPT and ROM during the 
treatment sessions. Therefore, it can be said that 
despite the fact that ROM and PPT increased 
significantly in both treatment groups, the DN 
treatment method was more effective.  
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