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ABSTRACT
Background: Myofascial trigger points (MTP) are palpable painful nodules in a shortened area of a given muscle. The ischemic 
compression technique (IC), which consists of pressing the painful nodule until the elimination of tension or pain, has been shown to 
be an alternative for the treatment of MTP. The objective of this study was to analyze the influence of the IC technique on the level of 
pain to the palpation and electrical activity of the right upper trapezius (RUT) muscle during the elevation of the shoulder girdle and 
abduction of the shoulder in subjects with MTP. Methods: The sample consisted of ten subjects with mean age of 25.9 ± 2.68 years, who 
performed scapula elevation and right shoulder abduction up to 180º before and after the IC technique on the RUT muscle. The pain level 
was measured before and after the application of the IC technique and the myoelectric activity during the movements. Data analysis 
and processing were performed using the BIOMEC-SAS software and were presented in percentage values   of the maximum voluntary 
isometric contraction (%MVIC). Statistical analysis were performed using the Wilcoxon test (α<0.05). Results: There was a significant 
increase in the mean% of activation (p=0.007) and in the peak %MVIC (p=0.005) of the myoelectric activity of the RUT muscle during the 
elevation movement of the right scapula. There was also a significant difference in the reduction of the level of pain referred to palpation 
(p=0.004). There were no differences during abduction movements. The calculation of the effect size showed that the IC technique 
had great influence on the results found in this study. Conclusion: The IC technique is an important resource for pain modulation and 
alteration of the myoelectric activity in MTP patients and can be used by physiotherapists when indicated. 
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INTRODUCTION
Myofascial trigger points (MTPs) are a very common source 

of localized musculoskeletal pain. It is estimated that around 
85% of the world’s population has MTPs throughout the life (1). 
As characteristics, stands out the presence of a palpable painful 
nodule in a shortened area of the muscle, with or without 
signs such as referred pain in the muscle or pain derived 
from palpation. MTPs can be classified as active, when they 
produce pain, or latent, when they are asymptomatic until 
they are palpated (2).

The pathophysiology of the formation of MTPs has not 
yet been fully elucidated, but strong indications point to 
its emergence from a neuromuscular dysfunction resulting 
from muscular overload. Harmful conditions such as acute, 
sustained or repetitive functional overload, macro or 
microtraumas, shortened position (immobilization) of the 
muscle and inflammatory or infectious processes would lead 
the tissue to energy crisis causing damage to the level of 

motor plaques and finally sensitizing the nociceptors places 
causing pain (3, 4).

Manual therapy through the ischemic compression (IC) 
technique has been shown to be a very effective alternative 
for the treatment of MTPs. The technique consists of pressing 
the painful nodule until the cessation of tension or pain caused 
by pressure (5, 6).

A way to understand the neuromuscular behavior in 
the presence of MTPs is by electromyography (EMG) (7, 8). 
In addition, the EMG can also evaluate the effects of the 
application of the techniques used in physiotherapeutic 
treatments (9, 10).

Thus, the objective of this study was to analyze the effect 
of the IC technique on the level of pain to palpation and 
electrical activity of the RUT muscle during elevation of the 
shoulder girdle and abduction of the shoulder in subjects 
with MTPs.
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METHODS
This is a semi-experimental research, previously approved 

by the Research Ethics Committee of the Universidade do Vale 
do Rio dos Sinos (UNISINOS), with number 1.876.088; all the 
participants signed the Free and Informed Consent Form.

The sample consisted of ten subjects (n= 10), six men and 
four women with mean age of 25.9 ± 2.6 years, with MTPs in 
the RUT muscle. To participate in the research, the subject 
should have a palpable painful nodule in combination with 
one or both of the following signs: (1) Reflex to the palpation 
due pain; (2) pain in the RUT area; as both are diagnostic 
signs of the presence of MTPs (3). Exclusion criteria were: less 
than 150º range of motion (ROM) for abduction of the right 
shoulder; inability to raise the right scapula; skin lesions in the 
RUT muscle region.

The data collection was performed in one step, with 
a single evaluator, in the Clinical School of Physiotherapy 
of the Universidade do Vale do Rio dos Sinos (UNISINOS). 
For the procedure were used: 16-channel electromyograph 
(EMG SYSTEM DO BRASIL LTDA São José dos Campos - SP, 
Brazil) equipped with a 32-bit A / D converter connected 
to a Dell notebook; surface electrodes (Ag/AgCl) in the 
bipolar configuration; digital metronome; disposable shaving 
appliances; cotton and alcohol.

The subjects were placed in a chair where they underwent 
an evaluation. It was performed in sequence: palpation in the 
RUT muscle region; assessment of active ROM of the right 
shoulder for abduction and assessment of the ability to raise 
the right scapula. During palpation, the subjects were asked 
about the pain sensation and instigated to classify it according 
to the Numerical Rating Scale (NRS) and Verbal Rating Scale 
(VRS).

Before the placement of the electrodes the skin was prepared, 
and after familiarization of the movements (11) the electrodes 
were positioned according to SENIAM recommendations, 
between the motor point of the RUT muscle and the acromion, 
20 mm apart, and following the orientation of the muscle 
fibers of the muscle. The reference electrode was placed on 
the spinous process of C7 (Figure 1) (12). The electrodes were 
kept in the same place during the entire data collection.

After the training of the movements, there was an interval 
of 5 minutes, and then the MVIC collection with the objective 
of normalizing the myoelectric signals captured during the 
movements (11). Between each collection there was a rest 
interval of 3 minutes. Two MVICs were performed to elevate 
the right scapula, maintaining the contraction for 5 seconds. 
After that, the sequence of movements of the right scapula 
elevation was requested six times according to previous 
training. Subsequently, the abduction of the right shoulder 
was performed up to the maximum ROM for six times. During 
the MVICs and proposed exercises, surface EMG signals 
were acquired in the bipolar configuration by a 16-channel 
electromyograph EMG System.

After the acquisition of the myoelectric signals, in the same 
sitting position, the subjects received the IC technique, through 
a pressure that persisted until the end of the pain sensation. 
After the application of the IC technique, the procedures 
for capturing the myoelectric signals were performed again, 
similar to the previous one. At the end of the collection, 
palpation was performed again on the RUT muscle to classify 
the pain level.

The analysis of electromyographic data was performed 
through the BIOMEC-SAS software (Universidade Federal do 
Rio Grande do Sul - UFRGS - Porto Alegre - RS - Brazil) (13). Initially 
the signals collected during the MVICs and the scapula elevation 
and right shoulder abduction tasks were submitted to a digital 
filtering procedure using a fourth order Butterworth filter with 
a bandpass between 20 and 450 Hz. The electromyographic 
signals were processed in the time domain from root mean 
square (RMS) envelope calculation with 1-second Hamming. 
The RMS signs calculated during the the scapula elevation 
and right shoulder abduction tasks were normalized from 
the highest peak value of the RMS envelope obtained in the 
two MVICs performed. After normalization, the six curves 
corresponding to the repetitions performed during the 
movements were cut out, discarding the first and last, leaving 
four curves equivalent to four repetitions. From the four 
curves, the means and standard deviations of each subject 
were calculated, resulting in 10 values of mean% of activation 
and 10 values of peak% MVIC in each movement before and 
after the application of the IC technique.

The data were processed and analyzed by the Microsoft 
Office Excel (2010) and SPSS version 21.0 programs 

Figure 1 - Electrode Positioning.
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(SPSS Inc., Chicago, IL, USA), being described in means and 
standard deviations of the analyzed variables, comparing 
the before and after the interventions and considering a 
significance value of 5% (α≤0.05). Due to the sample size 
(n = 10), it was used the non-parametric Wilcoxon test (14).

To describe the effect observed in this study from the 
application of the IC technique, it was chosen to perform 
the effect size calculation (15). Thus, the formula “r=Z/√(N)” 
was used, in which “r” represents the effect size, “Z” the 
sample distribution and “N” the total number of observations. 
For comparison of results, the found effect size values indicate 
small effects (<0.1), medium effects (between 0.1 and 0.3) and 
large effects (>0.5) (16).

RESULTS
Table 1 shows the means, standard deviations of muscle 

activation normalized by MVIC during scapula elevation tasks, 
abduction of the right shoulder before and after the execution 
of the IC maneuver, and size of the effect.

When the myoelectric activity was evaluated during the 
scapular elevation movement after the application of the 
IC technique, it was verified that there was a statistically 
significant increase between the values registered after the 
application of the IC technique (Table 1). However, when the 
results were observed during shoulder abduction, there were 
no differences in the magnitudes of the EMG signal.

Table 2 presents the means and standard deviations of 
the peak values of muscle activation normalized by the MVIC 
during the movements of scapula elevation and shoulder 
abduction before and after the execution of the IC technique 
and the effect size.

There was a significant increase in the peak values of the 
MVIC% of the RUT muscle during the right scapula elevation 
movement after the application of the IC technique (Table 2). 
However, for the peak values during shoulder abduction no 
differences were observed after the IC technique.

Table 3 shows the means and standard deviations for 
pain to palpation in the NRS/VRS, noting the decrease in pain 
sensation of the subjects who received the IC technique.

It can be observed that in the three situations mentioned 
above, in which there was a significant difference in the 
results, the found effect size values were >0.5, indicating that 
the IC technique had great influence on the EMG variable of 
this study (16).

DISCUSSION
The application of the IC technique resulted in a decrease 

in pain levels and an increase in the myoelectric activity of 
the RUT during the scapula elevation movements. There were 
no significant changes during the right shoulder abduction 
movements.

Considering the physiology of pain reduction after the 
application of IC technique, some studies have based the 
application of the technique to the induction of transient local 
ischemia followed by increased perfusion after decompression, 
which would increase aerobic metabolism and ATP levels, 
culminating in decreased of pain (6, 17-19). Otherwise, citations 
are found on the application of the IC technique by the action 
on the sensory system through the inverse myotatic reflex, 
i.e., the pressed muscle would have its fibers shortened by 
digital pressure until reaching the threshold of activation 
of the Golgi tendon organs, generating inhibitory potentials 
on the alpha motoneuron, culminating in relaxation of the 

Table 1: Percentage of Mean, standard deviations of electrical activation normalized by MVIC during the movements of scapula elevation and abduction of 
the shoulder and effect size (n=10)

RMS value Before IC (mean ± SD) After IC (mean ± SD) Value of p Effect size

Scapula Elevation (%) 20.96±8.20 25.64±9.42 0.007* 0.603

Shoulder Abduction (%) 24.93±9.43 24.13±8.21 0.799 0.08
Note: * significant difference (α <0.05)

Table 2: Mean, standard deviations of peak values of muscle activation normalized by MVIC during right shoulder scapula and shoulder abduction movements 
and effect size (n=10)

Peak value Before IC (mean ± SD) After IC (mean ± SD) Value of p Effect size

Scapula Elevation (%) 45.33±19.18 58.80±23.94 0.005* 0.626

Shoulder Abduction (%) 44.65±19.78 45.63±22.28 0.646 0.14

Note: * significant difference (α <0.05)

Table 3 - Pain before X Pain after (NRS/VRS) and effect size (n=10)

Pain (NRS/VRS)

Before IC 6.5±1.43

After IC 2.8±1.31

Value of α 0.004*

Effect size -0.637
Note: *significant difference (α <0.05)
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muscle and consequent decrease of pain (5). Despite the lack 
of agreement regarding physiology, studies are unanimous in 
concluding that the IC technique is effective in decreasing pain 
levels soon after its application (5, 17, 18, 20, 21).

In this study, the collection of myoelectric activity was 
chosen in two distinct movements with different results. 
This may have been due to the fact that, during elevation of 
the scapula, the upper trapezius muscle is the primary motor 
and, during abduction of the shoulder until approximately 
90º it is in a situation of relative rest (22). According to previous 
studies, in the resting condition, the myoelectric activity would 
be reduced by the application of IC technique and consequent 
treatment of MTPs (7, 20, 23), while during contraction, it would 
be increased (6).

Bigongiari et al. (7) indicate that the IC technique would 
normalize a neuromuscular dysfunction present in muscles 
with MTPs, caused by the excessive release of acetylcholine 
(Ach) from an autonomic modulation stimulated by the release 
of chemical substances that causes increases in the myoelectric 
activity in the resting situation. Whereas Teixeira et al. (19), show 
that the neuromuscular dysfunction, which would provoke 
the increase in the myoelectric activity, would come from the 
abnormal release of Ach in the motor plate by the terminal 
nerve, provoking a contracted “knot”, allowing contractile 
effects. In view of these physiological events, the action of 
the IC technique would reverse this situation, because by 
promoting an increase in the local blood circulation, the muscle 
would reach an adequate metabolic state, reducing the excess 
of Ach, culminating in the decrease of the myoelectric activity 
during rest (24).

As in the present study, other studies also show the 
benefit of the IC technique. Bigongiari et al. (7), with the 
objective of detecting changes in the electrical activity of 
muscles with MTPs in resting, found lower values of muscle 
electric activity in subjects who did not have MTPs. Montañez-
Aguilera et al. (20), evaluated the acute effect of the IC technique 
in a female patient with a complaint of cervicalgia and who 
presented MTPs in the left UT muscle. They found a decrease 
in the basal electrical activity, the pain sensation as well as an 
increase in ROM.

Teixeira et al. (19) analyzed the immediate effect of the 
IC technique on the inhibition of MTPs in the UT muscle in 
24 subjects (both gender; 18-30 years old) with active or 
latent MTPs. Evaluations were made regarding subjective pain 
sensation and myoelectric activity before and immediately 
after the application of the IC technique. There was a 
decrease in pain sensation, without significant changes in 
the electromyographic signal. These outcomes may be by 
the fact that the electrodes were removed between the 
electromyographic ratings, which may altered its positioning 
and consequently the captured signal (25). In the present 
study, precautions were taken so that the electrodes were 

not removed between procedures, remaining all the time in 
the same position.

For future studies, new methodologies are suggested 
considering a control group to verify the differences in the 
magnitudes of the EMG signal between healthy and MTPs 
subjects. It should also be noted that kinematic data were not 
acquired, especially the scapular kinematics. This fact could 
help in the understanding of the contributions of IC techniques 
on the muscle and its consequent effects on kinematics.

CONCLUSION
There was a significant increase in the mean percentage 

value normalized by the MVIC and in the peak of the %MVIC 
of myoelectric activity of the RUT during the right scapula 
elevation movements and decrease of the pain sensation 
to palpation in the RUT region. However, the application of 
the technique did not alter the myoelectric activity during 
the shoulder abduction movement. Thus, the study provides 
indications of the contribution of the IC technique to subjects 
with MTPs, noting its importance as a resource used by 
physiotherapy.
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