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ABSTRACT
Introduction: Myofascial Pain Syndrome (MPS) is a common disorder of musculoskeletal
system. About one third of the people with musculoskeletal disorders have been diagnosed
as having MPS. It is a painful condition caused by trigger points. A variety of treatment
approaches are used to cure MPS and its associated disorders. This study aimed to investigate
the effects of single session Intramuscular Electrical Stimulation (IMES) through dry needling
on pain and Range Of Motion (ROM) following trigger points in upper trapezius.
Materials and Methods: Sixteen volunteers with active trigger points in upper trapezius
were randomly divided into two groups: 1) the IMES treatment group (8 females) and 2)
placebo group (8 females). In the IMES group, trigger points of the affected side were injected
through dry needling, then a burst current (2 Hz) was applied on the muscle while the electrical
stimulation steadily increases to form a pain free contraction for the patient. In placebo group,
the procedure was exactly the same but there was no applied electrical stimulation through
dry needling. Pain sensation by Visual Analog Scale (VAS) and cervical flexion ROM were
measured before treatment, immediately after treatment and one week later by another blinded
researcher.
Results: VAS scores showed improvement in both groups at the end of the treatment session
and also one week later. There was no significant difference between the groups; IMES and
placebo in terms of the VAS after treatment session. However, the pain scores were substantially
decreased in the IMES group one week after the intervention. The ROMs were significantly
lower in placebo group one week after treatment. There was no significant correlation between
improvement and duration of symptoms.
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Conclusion: Both IMES and placebo methods might be effective in relieving symptoms of
patients with the MPS in upper trapezius; however, patients following the IMES treatment
showed higher level of improvement during one week after the intervention. Further relevant
studies with higher number of volunteers and different treatment protocols are necessary to get
high quality evidence.
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1. Introduction

yofascial Pain Syndrome (MPS) is a
painful condition due to active trigger
points. MPS can be local, caused by a
group of muscles functionally related
to each other, or be generalized involving several areas [1]. About one third
of the patients with musculoskeletal complaints meet
diagnostic criteria for MPS [2], which is characterized
by painful taut band with referral pain and Local Twitch
Response (LTR) [3].
Myofascial Trigger Points (MTrPs) are common
causes of musculoskeletal disorders, especially in workplaces [4]. MTrP is a hyperirritable spot in skeletal
muscle associated with a hypersensitive palpable nodule
in a taut band. The spot is painful on compression and
may end in characteristic referral pain and tenderness,
as well as motor dysfunction [5]. Taut band is a palpable
rope-like hardening of a muscle bearing an MTrP. A taut
band usually contains one or more tender trigger points
[1]. There are two types of trigger points: active MTrP
that causes clinical pain complaint and demonstrates as
a tender, preventative full lengthening of the weaken
muscle and refers as a patient-recognized pain on direct
compression; latent MTrP which is clinically quiescent
with respect to spontaneous pain and is painful only in
palpation [5]. One of the most common muscles for the
trigger point is upper trapezius muscle. The trigger point
in this muscle is accompanied with many disorders. The
MTrPs in this muscle is a common condition among patients with shoulder complaints, neck pain, undergone
mastectomy and chronic tension-type headache [6-11].
Intramuscular Electrical Stimulation (IMES) is a new
treatment modality applied by electrical stimulation
through dry needling. Several investigations have reported that IMES can be an effective modality on musculoskeletal pain [12-16]; however, few relevant studies
could be found which reported effects of the IMES on
myofascial trigger points [14, 16]. To our knowledge,
there is no study comparing the IMES and placebo approaches in patients with the MTrPs. In this controlled
pilot study, we aimed to compare the efficacy of the
IMES versus placebo treatment in patients with MTrPs
in upper trapezius muscle.
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aged between 18 to 40 years; with pain intensity above 3
(based on Visual Analog Scale [VAS]) [17]; not receiving any medical or physical therapy modalities within
one month before the study; no history of fibromyalgia,
systemic muscle disease, cervical surgery, or diabetes.
Patients were informed about the study objectives and
treatment protocol prior to the study, and an informed
consent form were voluntarily obtained from them. Patients who were pregnant or could not tolerate the intervention were excluded from the study.
The eligible patients were randomly divided into two
groups by using simple computerized randomization
method [18]. Patients in the first group included 8 volunteers treated under IMES, and patients in the second
group (n=8) treated by dry needling without any electrical stimulation (placebo). The IMES was applied by a
calibrated electro-acupuncture device (ES-160 by ITO
Company) (Figure 1). At first, the investigators identified the most tender MTrPs and marked them on the participants’ bodies. Then, a specified sterile dry needle was
entered directly to the trigger point up to the one third of
the needle length. The electrical stimulation was applied
into the trigger point using a crocodile connection. The
electrical current applied as a burst frequency of 2 Hz
and pulse width of 200 µs by cathode electrode, while
a round pad was placed on skin around 7th cervical spinous process as the reference electrode (the anode) (Figure 2). In the IMES group, the current intensity increased
up to the time of muscular pain release and visible free
local contraction. The intensity increased through the
intervention to control adaptation development. In the
placebo group, the procedure was exactly the same but
there was no electrical stimulation under dry needling.
The treatment was continued for a period of 10 minutes
and just for one session.

2. Materials and Methods
Patients with active MTrP in upper trapezius muscle
were recruited for this study. The inclusion criteria comprised having active MTrP in upper trapezius muscle;
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Figure 1. Electro-acupuncture device
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3. Results
A total number of 19 patients were eligible for this
study. Three patients refused to participate in the study.
Therefore, 16 patients with at least one active MTrP in
upper trapezius muscle were randomly allocated to the
IMES and placebo groups. All 16 patients completed the
study. The mean age of the patients was 25.68 years and
the mean duration of symptoms was 23.12 months. The
participants were approximately similar in clinical and
also demographic features (Table 1). Both groups were
comparable with respect to the VAS and ROM at baseline (Table 2).
Figure 2. Electrode placement

The outcome measures were assessed three times; before the treatment, immediately and one week after the
treatment. The measurements were performed by another
therapist who was blinded to the treatment groups. The
assessment tools were a 10-cm VAS to measure pain intensity (the VAS had several anchors between the tails but
there were no number on them), and a manual goniometer to measure lateral flexion Range of Motion (ROM)
in cervical spine. The VAS helped the examiner to score
pain intensity from 0 (no pain) to 10 (worst possible pain).
The patient estimated pain by marking along the scale.
Statistical analyses
The SPSS version 22.0 was applied for statistical analysis. The measurable parameters were analyzed for each
group by Kolmogorov-Smirnov test to evaluate normal
distribution. The parametric statistical method was performed after confirmation of normal distribution. Oneway analysis of variance (ANOVA) was performed to
compare between-group differences and the Pearson
correlation coefficient was used to identify relationship
between level of improvement and duration of symptoms. Since the age distribution was not normal, nonparametric test (Mann-Whitney U test) was used in statistical evaluation. The α value was considered as 0.05.

The pain scores of the IMES group were significantly
diminished one week after the intervention, while it was
unchanged in placebo group (P=0.048). However, there
were no statistically difference between the IMES and
placebo groups based on the VAS scores evaluated at
the end of the treatment session (Table 2). The ROM
was significantly lower in placebo compared to IMES
group one week after treatment (P=0.048), while it was
not significantly different between the groups at the end
of treatment session (Table 2).
Improvement of pain score (P=0.016) and ROM (P=0.025)
were significantly higher in group IMES one week after
treatment session (Table 3). There was no correlation between level of improvement and duration of symptoms.

4. Discussion
In this controlled pilot study, the researchers evaluated
the efficacy of IMES in patients with MTrPs. Our results
demonstrated that IMES treatment approach is more effective in decreasing pain intensity compared with the
placebo approach. There is no correlation between lowering pain intensity and duration of symptoms.
It has been reported that intramuscular electrical stimulation can lower the pain level in people with myofascial
trigger points in upper trapezius and levator scapulae

Table 1. Baseline characteristics of the patients

IMES (n=8)

Placebo (n=8)

P

Age (y),
Mean±SD

24.63±6.39

26.75±6.49

0.195

Duration of symptoms (mon),
Mean±SD

22±17.49

24.25±12.84

0.774

Gender

Female

Female

Hadizadeh M, et al. Effects of Intramuscular Electrical Stimulation on Symptoms Following Trigger Points; A Controlled Pilot Study. JMR. 2017; 11(1):31-36.

33

Journal of

Modern Rehabilitation

January 2017, Volume 11, Number 1

Table 2. Comparison of clinical data in intramuscular electrical stimulation through dry needling and placebo groups in patients with trigger points in trapezius muscle

Pain (VAS) (0–10)

ROM

IMES (n=8)

Placebo (n=8)

P

Pre-treatment

50.62±10.19

45.25±16.99

0.456

Immediately after treatment

28.62±10.16

33.87±17.54

0.476

One week after treatment

17±13.59

35.25±19.57

0.048

Pre-treatment

28.53±7.31

30.62±7.28

0.577

Immediately after treatment

32.95±8.05

29.24±5.76

0.308

One week after treatment

34.74±3.37

28.72±5.46

0.019

Table 3. Comparison of improvement level in intramuscular electrical stimulation through dry needling and placebo groups
in patients with trigger points in trapezius muscle

Pain

ROM

IMES (n=8)

Placebo (n=8)

P

Initial improvement

-22±9.47

-11.37±11.85

0.068

After one week improvement

-33.62±15.29

-10±19.07

0.016

Initial improvement

4.41±5.59

-1.37±5.50

0.056

After one week improvement

6.20±6.36

-1.89±6.58

0.025

Initial improvement=VAS (end of the treatment session) - VAS (before treatment)
After one week improvement=VAS (one week after treatment) - VAS (before treatment)

muscles [14]. Sumen et al. also reported that intramuscular electrical stimulation might improve pain in people
with myofascial trigger points in upper trapezius muscle
[16]. The result of the present study confirmed results
of the mentioned studies. Particular attention has been
paid to the injured or overloaded muscle fibers following eccentric and intense concentric contractions in the
pathogenesis of the MTrPs. Muscle trauma and repetitive low-intensity muscle overload may create a vicious
cycle of events that damage the sarcoplasmic reticulum
that increase calcium concentration, shorten the actin
and myosin filaments, and impair calcium pump activation [19, 20].
The most accepted theoretical concept about MTrP is
the integrated hypothesis [19]. It proposes that abnormal
depolarization of the postjunctional membrane of motor
endplates will produce a localized hypoxic energy crisis
[21]. Several studies have confirmed that a Local Twitch
Response (LTR) can reduce or even eliminate the typical endplate noise associated with the MTrPs and suggests that it can inactivate the MTrPs [22, 23]. The LTRs
appear to reduce the concentrations of many chemicals
found in environment of active the MTrPs, such as sub-
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stance P [24-26]. Shah et al. had speculated that the drop
in concentrations might be results of a local increase in
blood flow [25].
Previous relevant studies have reported that electrical
stimulation can increase blood circulation [27]. Electrical stimulation-induced contractions can improve circulation and reduce blood stasis [28-30]. Burst-mode
transcutaneous electrical nerve stimulation applied at an
intensity above the motor threshold causes a transient
increase in blood flow and also decreases vascular resistance [31]. It seems that electrical stimulation provided
in this study induced contractions, lead to improve circulation and reduce chemical concentrations around the
active MTrPs environment. Low level of chemical concentrations, such as substance P, might be the reason of
pain relief for the patients with trigger points in trapezius
muscle. Moreover, the frequency of the electrical stimulation was set between 2 and 4 Hz that might help release
endorphins and encephalin [32] leading to pain relief. A
few number of volunteers is another limitation of this
study. Another potential limitation might be inability to
follow up long term treatment effectiveness.
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In conclusion, IMES treatment is an effective method to
improve symptoms following trigger points. There is no
correlation between level of improvement and duration of
symptoms. More studies with more volunteers are necessary to confirm the improvement results, investigate the
long-term effects and compare with the other interventions.
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