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Introduction: This study aimed to compare the effects of Low-Level Laser Therapy (LLLT) 
combined with Dry Needling (DN) with DN alone on pain and neck disability index following 
myofascial pain syndrome. 

Materials and Methods: Sixteen women with active Trigger Points (TrPs) in their upper 
trapezius muscles participated in this study. They were divided into two groups: Experimental 
and control. The experimental group received one session of the DN plus the LLLT with 6 j/
cm2 energy at their TrPs. The patients in the control group were under a similar procedure, but 
they did not receive any energy by the LLLT (placebo). The pain score was assessed before, 
immediately, and 48 hours after the treatment. Neck Disability Index (NDI) was assessed 
before and 48 hours after the treatment.

Results: There was a significant improvement in pain intensity and NDI scores 48 hours after the 
treatment in both groups compared with the baseline scores (P<0.05). The pain was also significantly 
reduced at the patients following laser therapy immediately after the treatment (P=0.01).

Conclusion: A combination of the LLLT and DN might be more effective compared with 
using DN alone, and reduce immediate pain at the patients with the active TrPs. There was 
no difference between the groups 48 hours after the treatment. It seems that LLLT has no 
considerable effect on NDI and pain intensity 48 hours after the treatment. 

A B S T R A C T

Keywords:

Myofascial pain syndrome, 
Pain, Trigger points, Low-level 
laser, Dry needling

Citation: Motavalian M, Bashardoust Tajali S, Attarbashi Moghadam1 B, Hosseini SZ. Effects of Low-Level Laser Irradia-
tion and Dry Needling on the Symptoms of Myofascial Pain Syndrome: A Controlled Pilot Study. Journal of Modern Rehabilita-
tion. 2020; 14(4):217-224. http://dx.doi.org/10.18502/jmr.v14i4.7719

 :  http://dx.doi.org/10.18502/jmr.v14i4.7719

Use your device to scan 
and read the article online

Article info:
Received: 04 Jul 2020
Accepted: 04 Aug 2020
Available Online: 01 Oct 2020

October 2020, Volume 14, Number 4

https://orcid.org/0000-0001-8553-3954
https://orcid.org/0000-0001-5415-5196
https://orcid.org/0000-0002-0184-8930
https://orcid.org/0000-0002-9053-5361
mailto:s_bashardoust@sina.tums.ac.ir
http://dx.doi.org/10.32598/JMR.14.4.2
http://jmr.tums.ac.ir/index.php/jmr
https://jmr.tums.ac.ir/index.php/jmr/about


218

Journal of
Modern Rehabilitation

1. Introduction 

yofascial Pain Syndrome (MPS) is one 
of the most common distressful disorders 
that is frequently seen in clinical practice. 
The MPS is initiated through Myofascial 
Trigger Points (MTrPs) that are hyper-

sensitive spots located in the taut bands of skeletal muscles. 
They are painful by compression or palpation and may end 
in characteristic referral pain, tenderness, and autonomic re-
sponse to a remote area [1-4]. Upper trapezius muscle is the 
most common muscle for the MTrPs. The MPS causes pain, 
tenderness, limited Range of Motion (ROM), and function-
al disability in the neck and shoulder area. It can also have 
a big impact on patients’ social, work activities, and quality 
of life [3-5]. Several approaches have currently been used 
to treat the MTrPs. However, a specified protocol as the best 
treatment option for the MTrPs does not exist [4]. 

Dry Needling (DN) is a well-known technique to care 
for MTrPs [2]. DN is an invasive technique with side ef-
fects like bleeding and inflammation [3]. However, DN 
helps to improve the MTrPs signs and symptoms through 
different mechanisms, such as mechanical, chemical, 
and neurophysiological. DN can normalizes the chemi-
cal environment of an active MTrPs, removes the source 
of muscle irritation, normalizes peripheral nerve sensiti-
zation, releases muscle shortening, decreases spontane-
ous muscle activity, and helps to promote self-healing of 
injured tissue [6]. 

Low-Level Laser Therapy (LLLT) is a non-invasive 
treatment and is widely used as a pain relief modality [7, 
8]. Some studies have stated that LLLT may help reduce 
rigidity and thereby increase blood circulation [9]. Fol-
lowing microcirculation recovery, LLLT enhances oxy-
genation and reduces inflammation during the healing 
process of the MTrPs [3, 10]. Some previous research 
reported that LLLT significantly improved pain, pain 
threshold, cervical ROMs, and quality of life in people 
with the MPS [3]. However, controversial results have 
been reported regarding the effects of the LLLT in mus-
culoskeletal pain in patients with MPS [11]. 

The purpose of this research was to investigate the 
synergic effects of combined LLLT and DN versus DN 
application alone on pain intensity and neck disability 
in women with the MTrPs at their Upper Trapezius Mus-
cles (UTMs). 

2. Materials  and Methods

This research was a randomized clinical pilot study. 
This was a double-blind study in which both patients 
and the assessor were not aware of the laser type that 
was used (low power laser or the placebo laser). Sixteen 
women, aged 18-25 years, with an active trigger point 
of UTM were recruited for this study. Most volunteers 
were students at the Tehran University of Medical Sci-
ences. The inclusion criteria were the patients who had 
neck pain for the past three months with a moderate level 
of pain intensity (between 3 to 7 based on 10 grades of 
visual analog scale [VAS]), with the presence of one trig-
ger point at UTM that interfered with palpation based 
on the international Delphi panel1 [12]. The patients 
would be excluded from the study if they had fibromy-
algia, cervical radiculopathy, history of cervical surgery 
or background of injury, as well as contraindications for 
dry needling such as local infection, skin ulcers in the 
area of treatment, taking anticoagulants, or anything that 
may disrupt the correct assessment such as alcohol and 
drug, as well as communication and cognitive impair-
ment. This study was approved by the Medical Ethics 
Committee of Tehran University of Medical Sciences.

All participants signed voluntarily an informed consent 
form after they were informed about the study objectives 
and procedures. The volunteers were randomly assigned 
to the experimental (DN + LLLT) and control groups (DN 
+ placebo laser). The demographic data such as age and 
body mass index were evaluated before the treatment. 

The trigger point was determined before the interven-
tion. If there were several MTrPs, the most active pain-
ful trigger point would be selected and marked with an 
anti-sensitive stick. All volunteers were asked to lay in a 
prone position. The specified MTrP was held with a pin-
cer grasp by the therapist, and that was repeatedly nee-
dled forward and backward until no more local twitch 
responses were elicited (Figure 1).  Then, they were put 
under a sham laser or LLLT application where they kept 
their prone position. In the experimental group, the sub-
jects received a dose of 6 J/cm2 energy on the needled 
site by an 810-nm continuous-wave laser device (model 
860B- made by Novin) with the optimal power of 100 
MW. In the control group, the probe of the laser was 
placed at the same point in the off situation and for 30 
seconds. The patients wore protective eyeglasses in both 
groups. There was just one session of treatment for each 
group. All assessments were performed by the assessor 
1.		Delphi	panel	criteria	are	referral	pain	with	a	specific	dis-
tribution,	presence	of	a	palpable	taut	band	in	muscle,	hyper-
sensitive	tender	spot	within	taut	band	[12].

M
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who was a professional physical therapist. The assessor 
left the room at the time of treatment, and the interven-
tion was performed by another physical therapist.

Outcome measures

The pain intensity was assessed before, immediately 
after, and 48 hours after the treatment session for both 
groups. Besides, the Neck Disability Index (NDI) ques-
tionnaire was administered before and 48 hours after 
the treatment session.

Pain intensity

The severity of pain was measured based on a 10-cm 
Visual Analog Scale (VAS) that represents “no pain” at 
one end (0 cm) and “very, very painful” at the other end 
(10 cm). We asked all patients to mark their pain senses 
on this scale. This method has been demonstrated as a 
reliable and valid instrument to measure neck pain [13].

Neck Disability Index

The Iranian version of the NDI questionnaire was ad-
ministered for the assessment of disability. This tool is 
a valid and reliable method of measuring the functional 
status in Persian-speaking patients with neck pain. It 
presents acceptable reliability with an Intraclass Corre-

Figure 1. Dry	needling	process,	the	selected	TrP	was	marked	with	an	anti-sensitive	stick.	The	volunteers	were	asked	to	lay	in	
a	prone	position.	The	specified	MTrP	was	held	with	a	pincer	grasp	by	the	therapist,	and	that	was	repeatedly	needled	forward	
and	backward	until	no	more	local	twitch	responses	were	elicited.
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lation Coefficient (ICC) of 0.90 to 0.97 [14]. The ques-
tionnaire is composed of 10 questions related to daily 
functional activities with a minimum score of 10 and a 
maximum score of 60 that shows the disability level.

Statistical analysis

The statistical analysis was accomplished by the SPSS 
version 21. The alpha level was considered as 0.05 for all 
measurements. The Kolmogorov-Smirnov test was per-
formed to assess the normality of data distribution. The 
Student t test was applied to compare baseline data be-
tween two groups. Two-way repeated-measures ANOVA 
was employed to measure the VAS and NDI scores. The 
VAS had got three levels of the time factor (before treat-
ment, immediately after treatment, and 48 hours after 
treatment) with two levels of group factor (LLLT+ DN 
and DN only), and NDI had got two levels of time factor 
(before treatment and 48 hours after treatment) with two 
levels of group factor (LLLT+ DN and DN only).

3. Results

Distributions of all variables were normal before and 
after the measurement sessions. There were also no dif-
ferences at the baseline between the two groups (Table 
1). Demographic information and pre- and post-outcome 
measures of the VAS and NDI for both groups are pre-
sented in Table 1. 

VAS

Two-way repeated measures ANOVA revealed a signif-
icant effect for time factor (F=5.28, P=0.01) that clarified 
that the VAS decreased in patients of both groups. More-
over, repeated measures ANOVA showed a significant 
interaction between group and time factors (F=52,87, P< 
0.001) for changes in VAS, but there was no significant 
effect for group factor (F=3.77, P=0.07). Bonferroni post 
hoc analysis demonstrated that the DN+LLLT applica-
tion had greater effects on pain decrease, immediately 
after the intervention (P=0.014) compared with that in 
the control group. It was also effective 48 hours after 
treatment for both groups (P< 0.05) with no significant 
differences between the two groups. Table 2 presents the 
changes in VAS in both groups during the time.

VAS

Two-way repeated measures ANOVA revealed that 
group main effect was not significant for VAS, while the 
time main effect and interaction effect were statistically 
significant. Bonferroni post hoc analysis revealed that 

within the intervention group, the VAS was significantly 
increased immediately after the treatment as compared 
with that before the treatment (P =0.014), while no such 
differences were observed in the control group. Also, in 
both groups, the VAS  significantly increased 48 hours 
after the treatment compared to that before the treatment 
(PLLLT<0.001, Pcontrol=0.001) 

NDI

Two-way repeated measures ANOVA showed a signifi-
cant effect for time factor (F=28.75, P<0.001). It revealed 
the NDI increased in the patients of both groups. There 
was no significant interaction between group and time 
(F=3.75, P=0.07) and also no significant effect for group 
factor (F=1.70, P=0.21). Table 3 presents the changes in 
VAS in both groups during the time.

NDI

The ANOVA showed group main effect and interac-
tion effect were not significant for NDI, while the time 
main effect was significant. Bonferroni reflected, in 
both groups, that the NDI were significantly increased 
48 hours after the treatment compared to that before the 
treatment (P<0.001). 

4. Discussion 

This study compared the synergistic effects of laser 
therapy and DN with DN application alone on patients 
with chronic myofascial pain syndrome at the trapezius 
muscle. Pain and neck disability of the patients with the 
MTrPs were improved 48 hours after the treatment in 
both experimental and control groups. There were no 
significant differences between the two groups 48 hours 
after the treatment. However, there was an immediate 
and significant improvement in pain level just in the ex-
perimental group. The results of this study were similar 
to the studies accomplished by Ziaeifar et al. [4], and 
Dominik et al. [15] who examined the effects of dry nee-
dles on patients with the MTrPs at upper trapezius mus-
cles. The results of this study clarified that laser therapy 
application with the DN leads to an immediate reduction 
in pain compared to the DN application alone. This re-
sult was consistent with the study of Ilbuldu, Ebru et al. 
[16] that evaluated the effects of laser therapy and DN on 
MTrPs at the upper trapezius muscle. However, Agung et 
al. [17] reported that the LLLT and DN were equally effi-
cient in alleviating pain and increasing the pain threshold 
and cervical ROMs in patients with a myofascial pain 
syndrome of the upper trapezius muscle. Edwards et al. 
[18] studied the DN application followed by an active 
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stretching technique at the patients with musculoskeletal 
pain and reported that the method could be much effec-
tive than stretching alone, or no treatment, to reduce pain 
and sensitivity. 

The DN application may improve the symptoms of 
myofascial pain syndrome with several mechanisms, 
including mechanical, neurophysiologic, and chemical 
ones [6]. Laser therapy can be advantageous in many 

areas of healthcare by its biochemical, bioelectric, and 
bioenergetic effects. Laser therapy can increase local mi-
crocirculation, decrease pain level, and modulate the in-
flammatory process [19, 20]. Ceylan et al. evaluated the 
impacts of infrared laser on trigger points and concluded 
that this type of laser would decrease the pain by releas-
ing an important mediator of pain inhibition, i.e., sero-
tonin [21]. LLLT decreases mitochondrial membrane 
potential and so to decrease the ATP production. Eventu-

Motavalian M, et al. Low-Level Laser and Dry Needling on the Symptoms of Myofascial Pain Syndrome. JMR. 2020; 14(4):217-224.

Table 1. Demographic	data	and	the	VAS	and	NDI	values	at	the	baseline

Variabels
Mean±SD

P
Low-Level Laser Therapy + DN Group Placebo Laser + DN Group

Demographic data
Age, y 25.00±3.16 24.25±5.99 0.759

Body mass index, kg/m2 21.47±2.79 23.45±3.29 0.216

Visual Analog Scale Baseline 4.37±0.92 3.81±0.99 0.260

Neck Disability Index Baseline 8.37±2.25 5.25±2.12 0.089

There	were	no	differences	at	the	baseline	between	the	two	groups.

Table 2.	Changes	in	VAS	values	during	the	time	and	the	main	effects	for	VAS	according	to	the	two-way	repeated	measures	ANOVA

   Group Baseline

Mean±SD
Time Main 

Effect P 
Value

Interaction 
Effect P

Group 
Main 

Effect P Immediately After 
the Intervention

Forty-Eight Hours After 
the Intervention

Low-level laser 
therapy + dry 

needling group
4.37±0.92 1.94±1.26 0.40±0.42

0.011* 0.000* 0.073*

Placebo Laser 
+ dry needling 

group
3.81±0.99 3.37±0.52 1.27±1.23

*Significant Difference                                                                                                                                              

Table 3. Changes	in	neck	disability	index	values	during	the	time	and	the	main	effects	for	visual	analog	scale	according	to	the	
2-way	repeated	measures	ANOVA

Group

Mean±SD
Time Main 

Effect P Interaction Effect P Group Main 
Effect PBaseline Forty-Eight Hours After 

the Intervention

Low-level laser therapy + dry 
needling group 8.37±2.25 2.25±1.75

0.000* 0.073 0.213

Placebo laser + DN group 5.25±2.12 2.37±2.44

*	Significant	Difference				
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ally, this procedure leads to neural blockade. Nociceptor 
blockade leads to immediate pain relief [22]. Decrease 
of peripheral sensitization lowers the activation thresh-
old of receptors and also decreases the release of in-
flammatory neurotransmitters [22]. DN with repetitive 
needling insertion causes neuromuscular damage, local 
bleeding, and irritation. This is the secondary effect of 
DN that is called post needling soreness [23]. This effect 
could be the reason why there is no reduction of pain in 
the control group immediately after the treatment. La-
ser therapy following injury could inhibit the release of 
factors that play a key role in the inflammatory process 
[24]. Probably this effect may decrease the pain in LLLT 
immediately after the treatment, but in the control group, 
we could not see the relief of pain immediately after the 
treatment.

This study had some limitations, including small sam-
ple size and lack of long-term follow-up. Moreover, we 
performed the treatment in one session and only on the 
upper trapezius muscle. Future studies can investigate 
the synergic impact of the LLLT and DN application on 
more sessions or the other relevant muscles on the shoul-
der girdle and neck. 

5. Conclusion

The application of laser therapy with dry needling 
could significantly improve pain immediately after the 
treatment compared with applying dry needling alone. 
There were no identified differences between the two 
groups regarding pain and neck disability index 48 hours 
after the treatment.
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