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Objective  To evaluate the effect of extracorporeal shock wave therapy (ESWT) in myofascial pain syndrome of 
upper trapezius with visual analogue scale (VAS) and pressure threshold by digital algometer.
Method  Twenty-two patients diagnosed with myofascial pain syndrome in upper trapezius were selected. They 
were assigned to treatment and standard care (control) groups balanced by age and sex, with eleven subjects in 
each group. The treated group had done four sessions of ESWT (0.056 mJ/mm2, 1,000 impulses, semiweekly) while 
the control group was treated by the same protocol but with different energy levels applied, 0.001 mJ/mm2. The 
VAS and pressure threshold were measured twice: before and after last therapy. We evaluated VAS of patients and 
measured the pressure threshold by using algometer.
Results  There were two withdrawals and the remaining 20 patients were three men and 17 women. Age was 
distributed with 11 patients in their twenties and 9 over 30 years old. There was no significant difference of age, 
sex, pre-VAS and pre-pressure threshold between 2 groups (p>0.05) found. The VAS significantly decreased from 
4.91±1.76 to 2.27±1.27 in the treated group (p<0.01). The control group did not show any significant changes of 
VAS score. The pressure threshold significantly increased from 40.4±9.94 N to 61.2±12.16 N in the treated group 
(p<0.05), but there was no significant change in the control group.
Conclusion  ESWT in myofascial pain syndrome of upper trapezius is effective to relieve pain after four times 
therapies in two weeks. But further study will be required with more patients, a broader age range and more 
males.
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INTRODUCTION

Myofascial pain syndrome is represented by many 
clinical symptoms such as pain, hyperirritable nodule of 
spot tenderness, referred pain, muscle spasm by trigger 
points. The upper trapezius is probably the muscle most 
often beset by trigger points,1,2 and Fischer3 indicated 
that the upper trapezius is the most sensitive of 8 differ-
ent muscles (upper trapezius, pectoralis major, leavator 
scapulae, teres major, supraspinatus, gluteus medius, 
infraspinatus, paraspinalis) to the pressure of an algom-
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eter. Although the pathophysiology of trigger point is not 
clear, Simons et al.4 assumed that the muscle fibers are 
shortened and taut bands are made by calcium influx in 
damaged fibers or acetylcholine secretion in motor end 
plates. The trigger points are the hyperirritable nodules 
of spot tenderness in a palpable taut band of skeletal 
muscle that may cause pain to a distant point and also 
causes distant motor and autonomic effects.

The treatments of myofascial pain are divided into the 
invasive and the non-invasive therapy. The invasive ther-
apy is about the injection of medications, dry needling 
and non-invasive therapy refers to massage, stretching 
and ultrasound.4-10 Extracorporeal shock wave therapy 
(ESWT) is recently considered an effective treatment for 
myofascial pain syndrome. It’s been proved an effective 
in musculoskeletal disease such as nonunion of pseu-
doarthrosis or fracture, calcific tenosynovitis, plantar 
fasciitis.11,12 Although the pathophysiology is not clear, 
the effectiveness of ESWT in myofascial pain syndrome 
has been studied. We thought this significant since it is 
a non-invasive and simple treatment, easy to apply at a 
large surface, and has fewer side effects with low intensity 
even if it requires relatively high cost.

With other diseases which are improved the effective-
ness is thought to stem from promoting angiogenesis, 
increasing perfusion in ischemic tissues, decreasing in-
flammation, enhancing cell differentiation, accelerating 
wound healing and alleviation of pain by altering pain 
signal.13-18 Considering these pathophysiologies, we hy-
pothesized that ESWT could reduce the pain of myofas-
cial pain syndrome by pain signal alteration, promoting 
angiogenesis and increasing perfusion in ischemic tis-
sues induced by sensitization of nociceptors and muscle 
ischemia. The purpose of this study is to find a reducing 
effect of ESWT with visual analogue scale (VAS) and pres-
sure threshold in myofascial pain syndrome of upper tra-
pezius.

MATERIALS AND METHODS

Subjects
Twenty-two patients who suffered from shoulder pain 

are recruited, and they are diagnosed with typical myo-
fascial pain syndrome based on Simon’s criteria19 when 
they show a referred pain with a limitation of motion and 
pain with a nodule of taut bands.

We excluded patients who had medication or other 
therapies for myofascial pain syndrome, neurological 
deficits involving the upper limbs, advance osteopathic 
or arthropathic disorders of the cervical spine or the 
shoulder of the investigated side and contraindication of 
ESWT14,15 such as children, hypertension, coagulopathy, 
ulcer, recent severe hemorrhage, neoplasm, renal insuf-
ficiency, severe hepatic disease, epilepsy, cutaneous pa-
thology, central pain and mental retardation.

Method
Extracorporeal shock wave therapy (ESWT): The 

ESWT was applied by using a Dornier AR2® (MedTech, 
Munchen, German). This study was single-blind study 
and the participants were randomly assigned by treated 
group or control group. One doctor examined the taut 
band of one side upper trapezius and applied ESWT for 
700 impulses to the taut band and 300 impulses sur-
rounding the taut band. The treated group had 0.056 mJ/
mm2 applied as low energy while the control group was 
applied 0.001 mJ/mm2, an ineffective level of ESWT, but 
can keep the participants blinded to their treatment by 
the sound of shock. There were 4 treatments sessions: 2 
sessions per week in 2 weeks and no other treatment of 
myofascial pain syndrome such as medication, physical 
therapy and exercise.

Clinical evaluation: A level of shoulder pain has been 
measured by a pressure threshold and VAS, done twice in 
total: before the initial treatment and right after the 4th 
treatment. 

(1) pressure threshold: One examiner estimated pres-
sure threshold by a digital algometer, OE-220® (ITO., 
Tokyo, Japan). The patients were asked to lie down in 
a prone position and were measured for the pressure 
threshold with a 1 cm-wide disk applied to the trigger 
point of upper trapezius perpendicularly per 1 N of the 
pressure increased. Before the examination, an examiner 
asked participants to say ‘stop’ when they feel pain or any 
uncomfortable feeling from the pressure and the pres-
sure was noted when they say ‘stop’. This procedure was 
performed 3 times with 10-seconds intervals, and the av-
erage was determined as pain threshold.

(2) Visual analogue scale (VAS): To evaluate pain in-
tensity, the VAS was explained to the participants, that a 
10 score is maximum pain that cannot be endured, and 
0 score is no pain, and to express the score on the 10 cm 
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line at the pressure threshold. An examiner asked par-
ticipants to rate their pain at the pressure threshold as 10 
point for the max which they cannot endure and 0 point 
for no pain. They were also asked to indicate their pres-
sure threshold pain on 10 cm line.

Statistical analysis: All statistical analysis was analyzed 
by SPSS statistical software, version 15.0 (SPSS Inc., Chi-
cago, USA). Mann-Whitney test was used to compare 
the characteristics and results between treated group 
and control group. Wilcoxon Signed Ranks test was per-
formed to determine the effect of therapy in each group. 
Null hypotheses of no difference were rejected if p-values 
were less than 0.05.

RESULTS

Distribution of age and sex
Only 20 out of 22 participants were studied since 1 man 

and 1 woman in treatment group dropped due to geo-
graphic accessibility problem. There was no withdrawal 
due to side-effects of therapy. The participants 3 men 
and 17 women, the age ranged from 25 years to 74 years, 
and mean age was 33.35±12.25 years old. The mean age 
of treated group was 32.82±12.71 years old and control 
group was 34.00±15.56 years old. The treated group was 
1 man and 8 women whereas the control group was 2 
men and 9 women, and no significant difference found 
between groups in age and sex. The VAS tested before 
the therapy (pre-VAS) was 4.91±1.76 in treated group, 
4.88±1.76 in control group, and the pressure threshold 
tested before the therapy (pre-pressure threshold) was 
40.36±9.94 N in treated group, 43.67±10.27 N in control 
group. There is no significant difference of pre-VAS and 

pre-threshold between two groups (Table 1).

A change of pain before and after the therapy
When we compare the VAS before and after the therapy, 

pre-VAS was 4.91±1.76 for treated group and 4.89±1.76 
for control group, no significant difference between 
groups. However, post-VAS was 2.27±1.27 for the treated 
group and 4.44±2.13 for control group, a significant dif-
ference (p<0.05) (Fig. 1). The pressure threshold was 
40.4±9.94 for treated group and 43.7±10.27 for control 

Table 1. Characteristics of Treated Group & Control 
Group

Treated  
group (n=9)

Control  
group (n=11)

p-value

Age (yrs) 32.82±12.71 34.00±15.56 0.766

Sex (M : F) 1 : 8 2 : 9 0.656

Pre-VAS 4.91±1.76 4.88±1.76 1.00

Pre-pressure 
threshold (N)

40.36±9.94 43.67±10.27 0.552

Chi-square for comparison of sex between two groups
T-test for age, pre-vas, pre-pressure threshold between 
two groups

Fig. 1. Comparison of VAS. The VAS significantly de-
creased in treated group but control group didn’t change 
significantly. *p<0.05 by Wilcoxon Signed Ranks test. 
Comparing between two groups, there is significant 
change of VAS only in treated group. †p<0.05 by Mann-
Whitney test. 

Fig. 2.  Comparison of pressure threshold. The pressure 
threshold significantly increased in treated group but 
control group didn’t change. *p<0.05 by Wilcoxon Signed 
Ranks test. There is significant change of pressure thresh-
old only in treated group. †p<0.05 by Mann-Whitney test. 
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group before the therapy (pre-pressure threshold). We 
observed 61.2±12.16 N for treated group and 45.0±9.17  
N for control group after therapy (post-pressure thresh-
old), again a significant difference (p<0.05) (Fig. 2). When 
we compare pre-VAS and post-VAS within each group, 
VAS in the control group was 4.89±1.76 and changed to 
4.44±2.13 after therapy while the VAS in the treated group 
was fell significantly from 4.91±1.76 to 2.27±1.27 after 
therapy (p<0.05) (Fig. 1). A pressure threshold in control 
group changed from 43.7±10.27 N to 45.0±9.17 N while it 
rose significantly from 40.4±9.94 N to 61.2±12.16 N in the 
treated group (p<0.05) (Fig. 2).

DISCUSSION

In this study, we compared the VAS and pressure 
threshold before and after 4 therapies, finding a signifi-
cant difference between groups after therapy and no dif-
ference before therapy. Pre-post comparisons show VAS 
drops and pressure threshold increases in the treated 
group only.

The study of effect of ESWT in myofascial pain syn-
drome has been very limited. From a study which admin-
istered 7.3 treatments on average (1-2/week) with 800-
1,000 impulses, 6 Hz and 0.04-0.26 mJ/mm2, we found 
that VAS decreased after three months of treatment.11 
The study of ESWT using the electrohydraulic effect was 
uncontrolled and unblinded.12 The VAS score decreased 
26% after the first therapy, and 58.5%, 67%, 85% after 2, 3, 
4th therapy respectively. This study also shows decreased 
VAS and increased pressure threshold significantly after 
ESWT in myofascial pain syndrome of upper trapezius. 
It is significant as the first controlled, single blind and 
randomized study, and as the first study designed to ap-
ply constant energy and intensity of extracorporeal shock 
wave during regular duration. In addition, pressure 
thresholds are objectively evaluated by using an algom-
eter, in contrast to previous studies.11,12 In this study, we 
used the electromagnetic effect with a cylindrical coil 
arrangement of an electromagnetic generator and a para-
bolic reflector to focus the shock waves, whereas previ-
ous studies used piezoelectric or electrohydraulic effect. 
Although it has the benefit of stable shock wave genera-
tion to the focal tissues, its energy is low and we used low 
energy, 0.056 mJ/mm2.

In this study, the treated group received extracorpo-

real shock wave for 4 sessions of treatments; 2 sessions 
per week in 2 weeks, 0.056 mJ/mm2, 700 impulses at taut 
band and 300 impulses at surroundings of taut band. It 
was designed on the basis of a previous study by Müller-
Ehrenberg and Licht,11 in which participants were treated 
for 1-2 sessions per week, mean 7.3 sessions, 0.04-0.26 
mJ/mm2 and 800-1,000 impulses at each taut band, 
resulting in significant change for reducing pain. Espe-
cially, this study applied low energy intensity. There is no 
need for local anesthesia because of less pain, and less 
side effects such as inflammation, tendon rupture, vessel 
injuries than high energy therapy.20 Also patient partici-
pation and compliance of participants are improved.

The pathophysiology of ESWT in myofascial pain syn-
drome is not clear so far. The myofascial pain syndrome 
is hypothesized to stem from an abnormal increase in 
the production and release of acetylcholine induce sus-
tained depolarization of the postjunctional membrane of 
the muscle fiber, possibly causing a continuous release 
and uptake of calcium ion, producing muscle ischemia 
as a result of sustained shortening of sarcomeres and re-
lease of sensitizing substances (substance P, bradykinin, 
calcitonin gene-related peptide, TNF a, IL-1B, IL-6, IL-
8). Through this pathophysiology, the vicious cycle is 
completed when the nociceptors are sensitized and the 
muscle ischemia is aggravated.17,21 Considering for the 
pathophysiology of extracorporeal shockwave therapy in 
other diseases,13-16,18 we thought that ESWT can promote 
angiogenesis, increase perfusion, and alter the pain sig-
naling at ischemic tissues caused by calcium influx.

This study cannot be generalized for all age and sex 
because of small numbers of subjects, imbalance of sex 
ratio, and limited age distribution. It was not a double-
blinded study, so there can be some bias because the 
examiner knew who was treated group or control group. 
Also we did not collect the data of disease duration so 
we could not prove that there is no significant difference 
of disease duration between treated group and control 
group. We recruited participants who had not received 
any other treatment of myofascial pain syndrome, but a 
future study can be designed to compare the pain reduc-
ing effect with the medication, exercise and ESWT. In 
this study, we examined the VAS and pressure threshold 
before the initial treatment and right after the 4th treat-
ment, but it was a limited design due to the revealing du-
ration of ESWT effect. So future studies should examine 
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the short-term and long-term effects. An animal study is 
essential for investigation of pathophysiology of pain re-
ducing effects in ESWT.

CONCLUSION

ESWT was effective in relieving pain for myofascial pain 
syndrome in upper trapezius after therapy 4 times over 
two weeks. The effect of ESWT in myofascial pain syn-
drome might be pain relief by alternating concentration 
of pain related substances, promoting angiogenesis and 
increasing perfusion at ischemic tissues. With this, we 
thought that ESWT can be a treatment of myofascial pain 
syndrome. Considering limitations, a future study should 
be conducted with more patients, more diverse charac-
teristics of age and sex and evaluating within further du-
ration.
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