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Introduction: The aim of the present study was to investigate the immediate effect of time (30 and 90 seconds) trigger point compression
techniques in the latent trigger points of upper trapezius muscle. Methods and Materials: A total of 39 women, aged between 20-30 who were
diagnosed with latent MTrPs in the upper trapezius muscle, participated in the present study. Participants were randomly assigned to 3 groups,
13 each, using block randomization method: trigger point compression (30 sec), trigger point compression (90 sec), and control group. In all
groups, the measurements were carried out before and after the intervention. Results: The duration of 30 and 90 sec trigger point compression
techniques were observed to decrease the pain and increase the pain pressure threshold (P<0.001). Significant differences were found between the
duration of 30 sec trigger point compression technique and control group in terms of pain magnitudes (P<0.001) and pain pressure threshold
(P<0.01). Also, there were significant differences between the duration of 90 sec trigger point compression technique and control group
regarding pain magnitudes and pain pressure threshold (P<0.001). Moreover, significant differences were observed between these 2 treatment
groups in terms of pain magnitudes (P<0.05) and pain pressure threshold (P<0.001). The duration of 90 sec trigger point compression technique
was observed to have more effects compared with that for duration of 30 sec. Conclusions: The results of the present study indicated that each of
the 2 treatments decreased pain and increased pain pressure threshold. The results introduce the duration of 90 sec trigger point compression
technique as a more effective treatment compared with that of the duration of 30 sec for latent MTrPs.
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Introduction twitch response, referred pain pattern, jump sign, and restricted

range of motion are the most physical diagnostic features of MTrP

Myofascial pain syndrome is one of the most common  (6). Electromyography, pressure algometer, and thermography are

musculoskeletal pains and is characterized by Myofascial Trigger =~ 3 measurement devices, which are used for MTrPs evaluation.

Points (MTrPs) (1, 2). MTrPs may be classified as active or latent.
Active MTrPs reproduce spontaneous pain and higher levels of
pain compared with the latent one that produces pain only in
response to compression (3). Several measurement methods exist
for the diagnosis and evaluation of treatments for MTrPs (such as
Pressure Algometer), but there is no reliable list of physical
diagnostic criteria for them (4, 5). Taut band, spot tenderness, local

Pressure algometer provides a simple and objective evaluation of
MTrPs, and previous studies have reported good reliability and
validity for this instrument (7-10).

There are a number of treatments aimed at eliminating MTrPs:
massage, stretching, ultrasound, muscle energy technique, dry
needling (11, 12), and Trigger Point Compression (TPC) (13, 14).
The effectiveness of these treatment methods has previously been

Journal of Clinical Physiotherapy Research. 2019;4(2): e8

Copyright © 2016 Shahid Beheshti University of Medical Sciences. All rights reserved. Downloaded from: http://journals.sbmu.ac.ir/physiotherapy/



e8

Sedgh et al.

examined (13). TPC tends to lengthen sarcomeres, increase the
range of motion (ROM), change the circulatory perfusion of the
skin and reduce the muscle tension (6, 11). Trigger point
compression was applied in various time periods in the previous
studies, including 30-sec (15) , 60-sec (16-18), and 90-sec (19-22).
Hou et al. compared the immediate effects of 3 times of TPC and
reported that a 30-sec and 90-sec treatment, provide immediate
pain relief and MTrP sensitivity decrease (23).

It is claimed that the majority of myofascial pain syndromes
are located in head, neck, and shoulder regions (23, 24). Some
symptoms are neck stiffness, pain, and insomnia (11). It may
refer pain along the posterolateral aspect of the neck, from
behind the ear to the temple (11).

Current evidence includes a variety of times for TPC but
there is little information about the efficacy of specified times.
Based on these concerns, the aim of the present study was to
investigate the immediate effects of various times of TPC on
latent MTrPs.

Methods and materials

The present study was a single-blind randomized control trial,
approved by Physiotherapy Research Centre of Shahid Beheshti
University of Medical Sciences (SBMU.REC.1391). Informed
consent was obtained from all the participants at the onset of
the study. A convenience sample of 39 women aged 20-30 and
observed with latent MTrPs in the upper Trapezius muscle
were recruited for the study. After screening, the participants
were randomly assigned to 3 groups of 13 using block
randomization method.

The sample size was calculated to achieve 90% power at an
alpha of 0.05. All participants were students at Jahrom
University of Medical Sciences.

To be included, the participants had to have a palpable taut
band or nodule hypersensitive in response to 25 N of pressure
(21). The individuals with history of whiplash injury, cervical
spine surgery, undergoing myofascial therapy within the
previous month and the presence of active MTrP or diagnosis
of fibromyalgia syndrome were excluded.

As described by Simons et al. (6), the minimum criteria for
the diagnosis of latent TrPs are the following (11):

a. A palpable taut band in a skeletal muscle
b. Hypersensitive tender spot in the taut band

Instrumentation

a) Pressure Threshold meter (Algometer)
Pain Pressure Threshold (PPT) was measured by an algometer
using a 1 cm? disk surface area pressed vertically on MTrP. To

provoke pain, pressure was increased with a speed of 1
kg-cm?.s-' (22, 25).

The reliability was evaluated in 10 healthy participants prior
to the study and an Interclass correlation coefficient (ICC) of
0.84 was obtained. The pressure sensor was calibrated before
data collection.

b) Inclinometer

Active bilateral cervical lateral flexion range of motion was
measured using a dual Inclinometer, for which ICC of 0.97 was
reported in the previous studies (21). The ranges of active
ipsilateral flexion (ILF) and contralateral lateral flexion (CLF)
of the cervical spine were measured using a dual inclinometer.
This instrument consists of master and slave parts that record
the greatest range of motion for each movement. The master
part was placed parallel to the shoulders horizontally, and the
slave part was placed on the lateral border of the head.

¢) Visual Analogue Pain Scale (VAS)
A 10 cm line, with 0O indicating “no pain at all” and 10
indicating “the most intense pain imaginable”, was used as a
measure of pain intensity. To evaluate the pain intensity, a
pressure of 25 N was exerted on the MTrP using the algometer,
and patients were asked to show their pain on VAS.
Furthermore, to evaluate the magnitude of pain, the VAS
was used simultaneously with the algometer, but to determin
PPT, the algometer was used alone (22, 25).

d) Ultrasound

A sham ultrasound was applied to MTrPs via a Novin
ultrasound (512X model) for 2 minutes with a gentle pressure
on MTrPs.

Outcome measures:
The outcome measures included VAS, PPT, and active cervical
lateral flexion range of motion.

An experienced physician who was blind to the group
allocation of participants performed the measurements before
and after the intervention.

Procedure

All the participants were positioned supine with the cervical
spine in neutral position. The clinician applied low pressure to
MTtP until the pain value of 7 out of 10 was reached. It was
found that if the pain value reduced to 3-4, the pressure would
increase until pain value of 7 was elicited. This process was
maintained for 30 seconds in group 1 and 90 seconds in group
2. In group 3, we applied sham ultrasound for 2 minutes. In all
the 3 groups, the outcome measures were obtained 2 minutes
after the intervention by an examiner blinded to the process.
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Table 1. Groups’ characteristics [Mean (SD)]

Groups N Age BMI
90 13 21.08 (1.038) 21.39(2.79)
30 13 22.38(2.959) 21.21(3.35)
Us 13 24.77 (3.94) 22.74 (4.10)
Total 39 22.74 (3.226) 21.78 (3.43)

Table 2. Means and standard deviations for PI, PT, ILF and CLF

Groups Pain intensity P-value  Pain treshold  P-value ROMIL P-valuee ROMCL  P-value
Before 6.7 (1.2) 14.6 (4.3) 17.1 (2.0) 16.7 (1.8)

90 P<0.001 P<0.001 ————— P<0.001 ———— P<0.001
After 4.5(1.1) 20.0(4.0) 21.3(1.3) 21.6 (1.5)
Before 7.6 (1.3) 14.6 (5.3) 16.7 (3.6) 14.6 (3.2)

30 P<0.001 P<0.001 ————— P<0.001 ——_——"— P<0.001
After 5.9 (1.1) 16.1 (5.3) 19.2 (3.2) 17.7 (2.4)
Before 7.0 (0.7) 11.9 (2.5) 14.4 (2.7) 14.9 (2.8)

US P<0.137 P<0.145 ————— P<0.636 ————— P<0.190
After 6.6 (1.1) 12.3 (3.1) 14.6 (3.4) 14.4 (2.6)

Pl=pain intensity; PT=pain threshold; ILF=ipsilateral lateral flexion; CLF=contralateral lateral flexion

Statistical analysis:

A Shapiro-Wilk test was run to determine the normal
distribution of each variable. Also, Analysis of variance
(ANOVA) was carried out to find whether there was a
difference among the 3 groups. After adjusting the effect of
background and dependent variables prior to the intervention,
ANCOVA was used to assess the between-group differences for
all the 3 outcome measures (pain intensity, VAS, and lateral
cervical flexion after intervention). Within-group differences
were assessed using the paired t-test. The statistical analysis was
conducted at a 95% confidence level. The P-values less than
0.05 were considered as statistically significant.

Results

A total of 39 female students were randomly categorized into 3
groups: 90 sec TPC (13 females), 30 seconds TPC (13 females),
and the control group (13 females).

Group characteristics are given in Table 1. No significant
difference was found for BMI (P=0.477), but there were
significant differences observed for age (P<0.01).

Table 2 shows that application of the 30 and 90 seconds
TPC decreased the pain and increased the pain pressure
threshold, contralateral lateral flexion (CLF), and ipsilateral
lateral flexion (ILF) (P<0.001), respectively. There were
significant differences between the 30-sec duration of TPC and
the control group in terms of pain intensity, CLF, ILF
(P<0.001), and pain pressure threshold (P<0.01). Also, there

were significant differences between the 90-sec duration of
TPC technique and the control group in terms of pain
intensity, pain pressure threshold, CLF, and ILF (P<0.001).

In addition, the 90-sec duration of TPC implementation
was observed to be more effective (P<0.05) for decreasing pain
intensity, increasing pain pressure threshold of upper trapezius
MTT1Ps, and increasing cervical AROM compared with those in
the 30-sec TPC.

Discussion

Treatment of latent trapezius MTrPs with 30-sec and 90-sec of
TPC produced a significant immediate decrease in pain
intensity and significantly increased pain threshold and neck
lateral flexion ROM (both ipsi- and contra-lateral). The mean
changes in both groups were significantly different from that of
the each other. The use of ultrasound without output, as the
control group, produced no significant changes.

Many studies have evaluated the effect of TPC manual
therapy on trigger points, but to the best of our knowledge, the
present study is the first study, which compares the usual time
lengths of TPC application for treatment of latent MTrPs.

Latent trigger points are quite common in the upper
trapezius muscle, due to carrying bags and overhead activities.
So, finding an appropriate treatment is a necessity. The
accurate pathophysiology of MTrPs is yet unknown, but
researchers have suggested some theories for this phenomenon.
One of the most famous theories is suggested by Simons who
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proposed that acute or chronic muscle overload will damage
the motor end plate and subsequently acetylcholine would
release. Excessive acetylcholine results in formation of
contraction knots and therefore local hypoxia and ischemia.
This ischemia consequently leads to pain in MTrPs areas (13).

Different treatments have been proposed for MTrPs
treatment, such as manual therapy, electro therapy, kinesio
taping, etc. Manual therapy techniques consist of
strain/counterstrain, MRT, PRT, etc. Trigger point
compression is a very common, easy, and inexpensive method
for treating MTrPs. Different mechanisms have been proposed
for TPC technique. Simons believed that to treat a MTrP, we
should stop the release of acetylcholine by lengthening the
sarcomeres (5).

Hou et al. believed that local reactive hyperemia is the main
reason of pain reduction after TPC (6). He also proposed that a
spinal reflex can produce reflex relaxation of the muscle and in
this way contributes to pain reduction (23). Gate theory,
endorphin and enkephalin release, and neurologic inhibition
may be other mechanisms of pain reduction in MTrPs areas
(21, 26-28).

Many researchers have already evaluated the effects of TPC
on MTrPs. Fryer and Hodgson showed that TPC is better than
placebo in reducing pain on latent MTrPs of the upper
trapezius muscle. The results obtained by them are similar to
those in the present study (18).

One of the most similar studies to ours is that of Hou et al.,
who found that 90 seconds of higher pressure caused the most
significant pain relief in active MTrPs; however, lower pressure
was alsoe observed to have a significant effect on pain
reduction (23).

In a systematic review on the chiropractic management of
MTrPs, Vernon et al. recommended that strong evidence is
behind the manipulation and trigger point pressure for
immediate pain reduction of MTrPs (28).

Another similar study was conducted by Gemmell and
colleagues (25). They divided the participant with nonspecific
neck pain into 3 groups: TPC, pressure release, and sham US,
but unlike the procedure in the present study, they worked on
active MTrPs of the trapezius muscle. TPC was found to be
significantly effective for PPT and AROM parameters (25).

In another study, Fernandez-de-las Penas et al. evaluated
sensitivity changes in MTrPs in the trapezius muscle (both
active and latent) after 90 sec TPC. Their method of
measurement (VAS) and the duration of TPC technique (90
sec) are identical to those used in our study. The results showed
significant changes (22).

The findings of the present study must be considered

alongside its limitations. First, only the immediate effect of 2
different applications of trigger point compression technique
was examined. Second, there was a short interval between the
completion of VAS prior to and after the treatment. It is
possible that participants remembered their pre-treatment
score, which might have influened the completion of the post-
treatment VAS. Third, the participants were asymptomatic and
may not have been the typical of the population referring to
manual therapists for treatment. Finally, the small sample size
may have negatively influenced generalization of the findings.

Conclusion

Our results suggest that 30 and 90 seconds of trigger point
compression on latent trigger points of the upper trapezius
effectively reduce pain intensity, increase pain threshold, and
ipsilateral and contralateral side flexion ROMs of the neck;
however, the 90-sec TPC was observed to be more effective
compared with the 30-sec one. Future studies are required to
examine the long-term effects of these techniques, and also to
clearly define the amount of pressure that is necessary to apply
to a MTrP to obtain clinical improvement.
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