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Objective  To investigate the effects of trigger point injection with or without ischemic compression in treatment of 
myofascial trigger points in the upper trapezius muscle.
Methods  Sixty patients with active myofascial trigger points in upper trapezius muscle were randomly divided 
into three groups: group 1 (n=20) received only trigger point injections, group 2 (n=20) received trigger point 
injections with 30 seconds of ischemic compression, and group 3 (n=20) received trigger point injections with 
60 seconds of ischemic compression. The visual analogue scale, pressure pain threshold, and range of motion of 
the neck were assessed before treatment, immediately after treatment, and 1 week after treatment. Korean Neck 
Disability Indexes were assessed before treatment and 1 week after treatment.
Results  We found a significant improvement in all assessment parameters (p<0.05) in all groups. But, receiving 
trigger point injections with ischemic compression group showed significant improvement as compared with 
the receiving only trigger point injections group. And no significant differences between receiving 30 seconds of 
ischemic compression group and 60 seconds of ischemic compression group.
Conclusion  This study demonstrated the effectiveness of ischemic compression for myofascial trigger point. 
Trigger point injections combined with ischemic compression shows better effects on treatment of myofascial 
trigger points in the upper trapezius muscle than the only trigger point injections therapy. But the duration of 
ischemic compression did not affect treatment of myofascial trigger point.
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INTRODUCTION

Myofascial pain syndrome (MPS) is one of the most 
common musculoskeletal pain diseases and is charac-
terized by myofascial trigger points, taut bands, and lo-
cal twitch responses [1]. The myofascial trigger points 
arise from overuse, overload, emotional stress or severe 
traumas [2,3]. Although pathophysiology of MPS has not 
been completely understood, recent studies suggest that 
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injured muscle fibers caused by overuse provide less oxy-
gen and nutrition, and these deficiencies cause involun-
tary contractions [4].

There are various treatments for myofascial trigger 
points such as dry needling, local injection, ischemic 
compression, stretching, massage, and others [5-7]. Of 
these methods, dry needling or local injection which 
physically stimulates trigger points is efficient for MPS by 
reducing muscles shortening and increasing blood flows 
[8,9]. Hong [9] compared the efficacy of dry needling 
and lidocaine injection for myofascial trigger points and 
reported that those treatments are efficient only when 
induced with local twitch, regardless of drugs injected. 
Ischemic compression helps tissue recovery by reperfu-
sion after transient blood flow occlusion [10].

Each of the trigger point injection therapy and ischemic 
compression was proved to be effective for trigger point 
treatments, but there has been no study which evalu-
ated the efficacy of trigger point injections immediately 
followed by ischemic compression. Hence, in this study 
we evaluated the efficacy of combination of trigger point 
injections and ischemic compressions for patients with 
MPS of upper trapezius muscle.

MATERIALS AND METHODS

Subjects
Subjects were 60 outpatients from a rehabilitation 

medicine department who suffered from pains in upper 
trapezius muscles for more than 2 weeks and were di-
agnosed to have MPS, but did not undergo trigger point 
injections therapy before. Patients were prospectively 
assigned in order of visit to three different groups: trigger 
point injection only group (group 1), trigger point injec-
tion followed by 30 seconds of ischemic compression 
group (group 2), and trigger point injection followed by 
60 seconds of ischemic compression group (group 3). Al-
coholics, those who had contraindications of injections 
therapy such as infective diseases, antithrombotic agents 
and trauma, who had cognitive disorders or communica-
tion disorders, and who had cervical neuropathies, adhe-
sive capsulitis of shoulder, fibromyalgia syndromes, and 
history of cervical or shoulder surgery were excluded.

Methods
Myofascial trigger point was diagnosed according to 

Simon’s criteria which include trigger points in one or 
more taut bands, referred pains of typical pattern, pal-
pable or visible local twitch responses (LTR) induced by 
touching the most sensitive portion of taut bands, and 
restrictions of lateral bending of neck [11].

Trigger point injection therapy was performed by in-
jecting 1% lidocaine into myofascial trigger points of up-
per trapezius muscle with a 25-gauge needle and a 5-mL 
syringe. Needle was advanced into the muscle till LTR 
was elicited and then 0.1 mL of lidocaine solution was 
injected. Thus, the needle was retracted and advanced 
again; the same procedure was repeated until no further 
LTR was elicited.

Ischemic compression was performed by compressing 
trigger points with tolerable intensity (visual analogue 
scale [VAS], 7—8) using pressure algometer, and when the 
degree of pain began to decrease, the intensity of com-
pression increased. This procedure was performed for 30 
seconds in group 2, and for 60 seconds in group 3.

Goniometric measurement of active lateral bending 
of the neck, VAS and pressure pain threshold (PPT) was 
measured before the treatment, immediately after the 
treatment, and 1 week after treatment. Efficacy of the 
treatment was evaluated by using the Korean version of 
Neck Disability Index (NDI) before treatment and 1 week 
after treatment [12]. All the measurements were per-
formed by one examiner.

PPT is the degree of compression intensity at which 
the patients feels discomfort or pain instead of pressure 
sense. International Association of the Study of Pain 
defines PPT as the stimulation of the weakest intensity 
which a subject feels as pain [13]. PPT value of this defi-
nition have been proved to be reliable, reproducible and 
valid [14-16]. Before trigger point injection and ischemic 
compression, the examiner used Wagner FPX pressure 
algometer (Wagner Instruments, Greenwich, CT, USA) to 
measure PPT of the subjects and recorded the intensity 
of compression with which the subjects felt discomfort or 
pain instead of pressure sense.

Subjects involved in this study did not undergo phys-
iotherapy and medication such as hot pack or ultrasonic 
therapy which may affect the results of the pain treat-
ment.

Statistics
Each assessment item was measured before treatment, 
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immediately after treatment, and 1 week after treatment. 
Differences in age and symptom period of the subjects 
between three groups were analyzed by one-way analysis 
of variance and differences in gender ratio between three 
groups were analyzed by chi-square tests using SPSS ver. 
17.0 (SPSS Inc., Chicago, IL, USA). To compare average 
value of each assessment item between groups, repeated 
measures analysis of variation was used and when the 
result of the analysis of variation was statistically signifi-
cant, the differences between groups were judged using 
post-hoc tests. Change of each value before and during 
treatment period was considered to be statistically sig-
nificant when p-value of paired t-test was less than 0.05. 

RESULTS

Characteristics of subjects
Nineteen patients were males and 41 patients were 

females totaling 60 subjects, and they were divided into 
three groups: trigger point injections group (group 1, 20 
patients), trigger point injections followed by 30 seconds 
of ischemic compression group (group 2, 20 patients), 
and trigger point injections followed by 60 seconds of 
ischemic compression group (group 3, 20 patients). 

Average age of the patients was 43.15±11.55 years, aver-

age duration of disease was 7.42±4.36 weeks and there 
were no significant differences in the average age and av-
erage duration of disease between three groups. In addi-
tion, there were more female patients than male patients 
in every group but there were no differences in gender 
ratio between three groups. All the patients developed 
twitch responses when they underwent trigger point in-
jections therapy (Table 1). Some of the patients had mi-
nor bleeding after trigger point injections but the bleed-
ings were easily controlled by gentle compression with 
gauzes. There were no complications such as hematoma 
or infection.

Change in visual analogue scale
There was no significant difference in VAS value be-

tween three groups. VAS value after treatment was sig-
nificantly lower than before treatment in every group 
(p<0.05). VAS value of group 2 and group 3 decreased 
by lapse of time significantly more than that of group 1 
(p<0.05), but there were no significant differences be-
tween group 2 and group 3 (Table 2).

Change in pressure pain threshold
There were no significant differences in PPT value 

between three groups before treatment. PPT value in-

Table 1. General characteristics of patients (n=60)

Characteristic Group 1 (n=20) Group 2 (n=20) Group 3 (n=20)
Age (yr) 44.35±9.34 44.45±12.73 40.65±12.45

Gender

Male 7 (35) 7 (35) 5 (25)

Female 13 (65) 13 (65) 15 (75)

Symptom durations (wk) 6.65±3.96 8.00±4.21 7.60±4.97

Values are presented as number (%) or mean±standard deviation.

Table 2. Changes of visual analogue scale after treatment

Group 1 Group 2 Group 3
Pre-treatment 5.90±1.10 6.65±1.93 6.95±1.43

Immediately after treatment 4.00±1.72a) 5.15±1.98a) 5.20±1.85a)

1 week after treatment 3.70±0.86a) 2.35±1.23a) 2.75±0.79a)

Tb) c c

Values are mean±standard deviation.
a)p<0.05 for paired t-test.
b)p-values were tested by one-way analysis of variances among groups.
b)T, same letters indicate non-significant differences between groups based on Tukey’s multiple comparison test.
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creased significantly after treatment than before treat-
ment in every group (p<0.05). PPT value of group 2 and 
group 3 increased by lapse of time significantly more than 
that of group 1 (p<0.05), but there were no significant dif-
ferences between group 2 and group 3 (Table 3).

Change in neck disability index
There were no significant differences in NDI value 

between three groups before treatment. NDI value in-
creased significantly 1 week after treatment than before 
treatment in every group (p<0.05). NDI value of group 2 
and group 3 increased by lapse of time significantly more 
than that of group 1 (p<0.05), but there were no signifi-
cant differences between group 2 and group 3 (Table 4).

Change in range of motion of the neck
Active range of motion (ROM) of the neck increased 

significantly after treatment in every group (p<0.05), but 
there were no statistically significant differences between 
three groups. And before treatment, active ROM of the 
neck of group 1 was significantly smaller than that of 
group 2 and group 3 (Table 5).

DISCUSSION

MPS is classified as a local pain syndrome which is 
characterized by local tenderness, myofascial pain trig-
ger points and typical referred pain, and is known to be 
a very common clinical syndrome [17]. The most typical 
symptom of MPS is pain and there are various treatment 
methods to relieve this pain such as local injection, phys-

Table 3. Changes of pressure pain threshold after treatment (kg/cm2)

Group 1 Group 2 Group 3
Pre-treatment 5.91±2.12 6.38±1.87 6.28±2.89

Immediately after treatment 7.35±2.81a) 9.09±2.08a) 9.30±2.66a)

1 week after treatment 6.58±2.13a) 8.79±2.01a) 9.28±2.87a)

Tb) c c

Values are mean±standard deviation.
a)p<0.05 for paired t-test.
b)p-values were tested by one-way analysis of variances among groups.
b)T, same letters indicate non-significant differences between groups based on Tukey’s multiple comparison test.

Table 4. Changes of Korean neck disability index after treatment

Group 1 Group 2 Group 3
Pre-treatment 15.75±5.50 15.45±8.02 17.65±8.39

1 week after treatment 12.15±4.65a) 7.70±4.38a) 8.10±3.89a)

Tb) c c

Values are mean±standard deviation.
a)p<0.05 for paired t-test.
b)p-values were tested by one-way analysis of variances among groups.
b)T, same letters indicate non-significant differences between groups based on Tukey’s multiple comparison test.

Table 5. Changes of active range of motions after treatment

Group 1 Group 2 Group 3
Pre-treatment 32.65±8 38 38.70±9.88 38.65±3.25

Immediately after treatment 35.90±10.89a) 41.85±10.55a) 41.60±4.55a)

1 week after treatment 39.55±6.92a) 47.00±7.20a) 45.40±4.01a)

Values are presented as mean±standard deviation.
a)p<0.05 for paired t-test.
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iotherapy, dry needling, ischemic compression, stretch-
ing, etc. [5-7,18,19]. These methods commonly decrease 
muscles shortening and increase local blood flows of 
trigger points [11].

Of these methods, trigger point injection is well known 
to be an effective treatment for MPS. Ceccheerelli et al. 
[20] compared needling at skin level of trigger points with 
needling in deeper muscle layer and insisted that the lat-
ter is more efficient. Cummings and White [21] reported 
that stimulation at the trigger point itself causes pain re-
lieving effects regardless of injected agents. In this study, 
we also identified significant pain reliefs after local injec-
tions therapy and this result is consistent with that of pre-
vious studies.

Kostopoulos et al. [10] compared efficacy of ischemic 
compression, passive stretching, and the combination of 
ischemic compression and passive stretching for the first 
time and reported that the combination was significantly 
more effective for pain reliefs than the others. Lake et al. 
[22] evaluated the efficacy of ischemic compression on 13 
patients with 40 myofascial trigger points and reported 
that ischemic compression was significantly efficient for 
treatment in comparison with control group, but did not 
define the optimal level of ischemic compression. 

Hanten et al. [23] studied the efficacy for the combina-
tion of ischemic compression and stretching for patients 
with MPS on neck and upper back. Patients underwent 
the combination therapy for 5 days and then the duration 
of pain sensations in 24 hours, PPT and VAS measured 3 
days after the treatment were compared with those mea-
sured before treatment. There were significant improve-
ments in PPT and VAS.

There have been studies on efficacy of ischemic com-
pression, but no study on efficacy of combination of 
trigger point injection and ischemic compression. The 
purpose of this study is to evaluate the efficacy of such 
combination therapy.

This is the first study on the combination of trigger 
point injection and ischemic compression and as a re-
sult, both trigger points injection and the combination 
therapy showed significant improvements in PPT, active 
ROM of the neck, VAS, and NDI. However, the combina-
tion therapy was only significantly more efficient than 
trigger point injections in assessment items excluding ac-
tive ROM of the neck.

Ischemic compression induces transient local ischemia 

and is followed by hyperemic reperfusion after decom-
pression. Increased blood flows elicit increments of aero-
bic metabolism and adenosine triphosphate and this re-
sults in treatment effects [10]. Hence, it is considered that 
combination of reducing muscle shortening by physical 
stimulation on trigger points and increased blood flow 
results in better treatment effects.

In this study, there were no significant differences be-
tween group 2 and group 3. Gulick et al. [24] reported that 
PPT value increased significantly in patients treated with 
ischemic compression of 30 seconds compared to that 
of untreated patients. Herein, there were no differences 
in treatment effects between group 2 and group 3; and 
thus, it is considered that transient local ischemia can be 
achieved with only 30 seconds of compression. Hence, 
it is suggested that compression for 30 seconds or more 
which causes unnecessary pains for patients should be 
avoided.

The number of subjects was small and the follow-up 
period was short in our study. In addition, we did not 
identify the optimal duration of ischemic compressions 
shorter than 30 seconds. Further studies would be re-
quired to confirm our findings.

In conclusion, it is suggested that the combination of 
trigger point injections and ischemic compression is 
more efficient for treatment of MPS than trigger point in-
jections only, and ischemic compression for 30 seconds 
or more has no further effects.
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