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 This study aims to investigate high energy and low energy extracorporeal shockwave therapy (ESWT) and which one 
is more effective for shoulder pain.

 Single blind randomized controlled trial.
 Fifty two subjects with upper trapezius (UT) trigger point (TrP) participated in this study. They were allocated to high 

energy (n=26) and low energy group (n=26). This study applies ESWT and investigates the changes of pressure pain threshold 
(PPT) and visual analogue scale (VAS). The high and low energy groups received focused piezo electric type ESWT 4 Hz, 1,000 
pulses and 0.351 and 0.092 mJ/mm2 respectively. Outcome measures of PPT and pain was measured by algometer and pain VAS. 
These measurements were performed before and after treatment.

 The PPT value was significantly increased in both groups after treatment (p<0.05) and VAS scores were significantly 
decreased after treatment in both groups  (p<0.05). However, there were no significant differences between groups.

 ESWT is an effective treatment for the application of the UT TrP. Although there were significant effects of ex-
tracorporeal shock wave therapy on PPT and VAS scores, there were no signficant differences between high and low energy ex-
tracorporeal shock wave therapy.

 Extracorporreal shok wave, Trapezius, Trigger point

Myofascial pain syndrome (MPS) is represented by a my-
ofascial trigger point (MTrP). MTrP’s are hyper sensitive 
and when nodules come in contact with a taut band, the sen-
sitive areas of the muscles can cause radiating pain when 
palpated [1]. Symptoms of MPS include pain and autonomic 
dysfunction such as abnormal sweating, tearing, redness, 
and temperature changes [2]. As a result, muscle coordina-
tion and work performance is decreased due to increased fa-
tigue and muscle weakness [3].

MPS appears frequently in patients who complain of mus-
culoskeletal pain. MTrP’s can be easily found in the neck 

and shoulder area [4]. Among the shoulder and neck mus-
cles, the upper trapezius (UT) has a high prevalence of MTrP 
and can cause neck pain and chronic tension-type headaches 
[5].

The MPS is caused due to an acute trauma, repetitive mi-
cro-trauma, or incorrect posture (especially if the rate of stat-
ic posture or repetitive work is high) [6]. Thus, the purpose 
of treatment is to inactivate the MTrP by avoiding postures 
that may cause pain and by having the taut band relax [7,8]. 
Methods of treatment are Non-steroidal anti-inflammatory 
drugs, pain relievers such as tramadol [3], dry needling, in-
jection [9], and physical therapy treatments such as ultra-
sound [10], high-power laser [11], soft tissue mobilizations 
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Table 1. General characteristics of the subjects (N=52)

Characteristic Low energy 
group (n=26)

High energy 
group (n=26) p

Age (y)
Sex (male:female)
Weight (kg)
Height (cm)

  29.27 (5.65)
17:9

    63.62 (10.13)
168.12 (7.42)

25.96 (3.56)
16:10

   66.19 (11.67)
   167.92 (21.281)

0.060
0.775
0.379
0.479

Values are presented as mean (SD).

[12].
In the 1990s, extracorporeal shock wave therapy (ESWT) 

began to be applied to the enthesiopathies, such as pseu-
doarthrosis, fractures, painful heel, tennis elbow, and tendi-
nitis of the shoulder [13-17]. Application of ESWT treat-
ment for muscle began in the late 1990s [18].

Recently ESWT has been used for the purpose of treating 
MTrPs and there are a number of studies that have been 
conducted. Ji et al. [19] reported visual analog scale (VAS) 
was significantly decreased and pressure pain threshold 
(PPT) was significantly increased in applying ESWT 
(energy density of 0.056 mJ/mm2) to the UT TrP group than 
the placebo group, so that they are suggest ESWT is effec-
tive in TrP pain control. In Jeon’s study [20], patients with 
MPS in the trapezius muscle were divide into two groups. 
The experimental group received ESWT (4 Hz, 0.10 
mJ/mm2, 1,500 pulses) and the control group received a trig-
ger point injection and transcutaneous electrical nerve 
stimulation. Both treatments were effective for pain relief 
and increased range of motion of the neck. Moghtaderi et al. 
[21] reported patients in the experimental group with plantar 
fasciitis received ESWT (0.2 mJ/mm2) for the heel region 
and for the gastroc-soleus trigger points, while the control 
group received ESWT just for the heel region. They found 
there were significantly better results in treatment with the 
experimental group. Gleitz [22] proposed the technique of 
ESWT for the UT. Energy level of the focused ESWT was 
0.15-0.30 mJ/mm2.

ESWT has been reported in many studies to be effective in 
the treatment of MTrP’s pain. However, there are divided 
opinions on the effectiveness because ESWT does not have 
a clear procedure of the intensity of energy level, frequency, 
and treatment interval [23,24]. Although several studies 
have been conducted as above, applied energy density is 
different. Several articles were compared to the effects of 
high and low energy ESWT application [25,26]. Subjects 
were patients of enthesiopathy such as rotator cuff tendinitis 

and calcific tendinitis. However, there are no study was 
aimed at MTrP. Therefore, at which energy density is the 
best treatment intensity for MTrP remains unknown. Thus, 
we wanted to investigate the effects of high-energy and 
low-energy ESWT when the TrP treatment is applied to the 
UT.

This study was approved by the institutional clinical study 
review board. For this study we recruited 52 subjects in Jung 
Hospital, who had pain in their UT. Subject’s characteristics 
are described in Table 1. 

Inclusion criteria were determined by the following five 
criteria: (1) Localization of a palpable taut band within skel-
etal muscle. (2) Hypersensitive tender spot within taut 
bands. (3) Local twitch response elicited by a snapping pal-
pation of the taut band. (4) Reproduction of a typical referred 
pain pattern of the MTrP in response to compression. (5) 
Recognition of familiar pain patterns. Exclusion criteria 
were medication or other therapies for MPS, neurological 
deficits, history of cervical spinal injury and surgery. The 
study was approved by the institutional ethics committee, 
and participants signed a written informed consent prior to 
participation. 

For this study we recruited 52 subjects in Jung Hospital, 
who had pain in their UT. Subjects were allocated by a 
matched pair randomization design for equivalent dis-
tribution according to gender. Thirty-three male subjects 
and 19 female subjects are divided high energy group 
(male:female, 17:9) and low energy group (male:female, 
16:10). To measure the degree of pain was quantified by the 
PPT and VAS. This study was conducted in three sequences. 
First, we located a taut band and MTrP. We then marked the 
location and the PPT and VAS were tested. Second, ESWT 
was applied on the marked area. The instrument that was 
used for the ESWT was the Piezowave, hand-held F10G4 
(Richard Wolf, Knittlingen, Germany). In order to prevent 
lung injury we applied shock wave from theanterior and pos-
terior portion of the marked area and lungs are located in ver-
tically under 2-3 cm from UT surfaceused 10 mm depth ap-
plication (Figure 1) [22]. The high energy group received 4 
Hz and intensity level 10 (0.351 mJ/mm2). Low energy group 
received 4 Hz and an intensity level 1 (0.092 mJ/mm2). The 
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Figure 1. Extracorporeal shock wave therapy application.

Figure 2. Comparison of pain pressure threshold. PPT: pain pres-
sure threshold, LE: low energy group, HE: high energy group. 
*p<0.05.

number of shock wave was applied to anterior and posterior 
500 pulses respectively, total 1,000 pulses received (Figure 
1). Lastly, the PPT and VAS was measured again after 
treatment.

PPT was measured by Commander Algometer (JTECH 
Medical, Salt Lake City, UT, USA).The subjects in sitting 
position and examiner found taut band and MTrP to pal-
pation UT. How to find MTrP was carried out by Simons 
method [1]. And then mark with aqueous pen. Before the test 
educated to subjects say ‘Stop’ or ‘Ah’ when they feel pain 
or any uncomfortable feeling from the pressure. Located in 
algometer to previously marked area and gave pressure con-
stantly 3 N per second. When subject say ‘Stop’ or ‘Ah’ re-
move the pressure and note measured values [27]. Test was 
measured 3times before and after the treatment, and for 10 
seconds intervals between the test.

Visual analogue scale (VAS) was measured 10 cm scale. 
VAS is valid tool for pain intensity level [28]. Examiner ex-
plain to subjects, when you feel no pain is ‘0’ and you feel 
unbearable pain is 10. Asked to subjects check the pain rate 
in parallel line when using Algometer pressed at a pressure 
of 50 N.

Data analysis was using IBM SPSS Statistic version 21.0 
for Windows (IBM Co., Armonk, NY, USA). Comparison of 
PPT before and after each group using the paired t-test and 
comparison between groups, using the independent t-tests 
were analyzed. Comparison of the VAS before and after us-
ing the paired t-test, comparison between groups, using the 
independent t-tests. The p-value was set at 0.05 for all 
analyses.

This study is applying the different energy (high or low) 
of ESWT to the MTrP for the UT muscle and we confirmed 
the changes in pain level.

Pre-PPT was 34.64 (11.99) for low energy group, 35.67 
(10.41) for high energy group. There are no significantly dif-
ference between the groups at pre-PPT. Post-PPT was 37.41 
(11.90) for low energy group, 42.77 (14.58) for high energy 
group in which we found a significant difference in each 
group (Figure 2), but not a significantly difference between 
the groups (Table 2).
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Table 2. Comparison of PPT and VAS in the high and low energy extracorporeal shock wave (N=52)

High energy group (n=26) Low energy group (n=26)
ta p

Mean (SD) Mean (SD)

PPT
   Pre
   Post
   Change
   tb

   p
VAS
   Pre
   Post
   Change
   tb

   p

35.67 (10.41)
42.77 (14.58)
  7.09 (11.66)
3.099
    0.005

5.67 (1.66) 
4.35 (1.57) 
1.32 (1.01)

6.629
0.000

34.64 (11.99)
37.41 (11.90)
2.78 (6.19)
2.292
    0.031

5.26 (1.65) 
3.98 (1.47) 
1.27 (0.99)

6.579
0.000

0.33

1.66

0.88

    0.15

0.74

  0.102

0.38

0.88

Value are presented as mean (SD) or mean (SD) [rank].
PPT: pain pressure threshold, VAS: visual analogue scale.
aIndependent t-test. bPaired t-test

Figure 3. Comparison of visual analogue scale. VAS: visual ana-
logue scale. LE: low energy group, HE: high energy group. 
*p<0.05.

Pre-VAS score was 5.26 (1.65) for low energy group, 5.67 
(1.66) for high energy group. There was no significant dif-
ference between the groups at pre-VAS test. Post-VAS score 
was 3.98 (1.47) for low energy group, 4.35 (1.57) for the 
high energy group, in which there was significant difference 
in each group (p<0.05), but no significant difference be-
tween the groups (Figure 3).

In this study, we compared the VAS and PPT before and 
after therapy, finding no significant difference between post 
treatment of low energy group and high energy group. 
Pre-post comparisons show that there was an increase in the 

PPT and VAS was decreased in the low energy group and 
high energy group.

The results indicate that these two groups PPT and VAS 
were improved. The statistical results did not show a sig-
nificant difference between the high and low energy group. 
However, the difference between the averages of the PPT, 
the high energy group was higher. Therefore, we calculated 
the mean difference divided by the standard deviation 
(Cohen’s d) to determine the effect size. The effect size is de-
fine as small, medium and large effect and the d-value is 0.2, 
0.5 and 0.8 respectively [29].

These results are similar to Rompe et al.’s study [26]. 
They reported effect of extracorporal shock waves of low- 
versus high energy density in patients with chronic shoulder 
pain and calcific tendinitis. There are no significant differ-
ences between group at first treatment and 6 weeks follow 
up evaluation. However, there was a significant difference 
after 24 weeks. In our study, immediately evaluate outcome 
measure after treatment, it seems to that there was no sig-
nificant difference between the two groups.

The low energy and high energy group’s PPT effect size 
were 0.45 and 0.61. This insinuates that the low energy 
group has a small effect size and the high energy group has 
medium effect size, and we can conclude that the high en-
ergy group is more effective.

This study is important as it is the first designed to 
randomized controlled, single blinded experiment, which 
ESWT was applied to different energy densities on MTrP. In 
addition, PPT’s are objectively evaluated by using an 
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algometer.
ESWT improves blood circulation in capillary blood ves-

sels and reduces the tension and stiffness of muscles along 
with the reduction in pain by inducing interference of flow 
of excessive stimulation of nociceptors and stimulation of 
nerves. In addition, the study carried out by Hausdorf et al. 
[30,31], states that ESWT reduces pain in the tissues of the 
musculoskeletal system through selective destruction of 
non-myelinated fibers and is effective in reducing the level 
of substance P in the dorsal root ganglia. According to Wang 
et al. [32], ESWT is known to be effective in the acceleration 
of perfusion in the ischemic tissues (myocardium and skin 
flap) and stimulates the generation of new blood vessels. 
According to Davis et al. [33], it is effective in recovering 
the areas of ischemic skin flap and increasing the perfusion 
of tissues through a reduction effect on inflammation. 
According to De Sanctis et al. [34], they thought that ESWT 
can promote angiogenesis, increase perfusion, and alter the 
pain signaling at ischemic tissues caused by calcium influx.

This study cannot be generalized for all ages and gender 
because of the small numbers of subjects, imbalance of gen-
der ratio, and limited age distribution. It was not a double 
blinded study, so there can be some bias because the exam-
iner knew who was in the low energy group or in the high en-
ergy group. Also we did not collect the data of disease dura-
tion so we could not prove that there is no significant differ-
ence of disease duration between the low energy group and 
the high energy group.

The authors declared no potential conflicts of interest 
with respect to the authorship and/or publication of this 
article. 
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