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Abstract

Background. Mpyofascial pain syndrome (MPS) is a common musculoskeletal
dysfunction characterized by painful myofascial trigger points (MTrPs). Diagnosis of
myofascial pain syndrome typically relies on manual examination, which depends
heavily on the examiner’s skill and lacks objective criteria. Ultrasonography offers a
non-invasive and objective method for diagnosing MTrPs and monitoring treatment
outcomes. This study aimed to evaluate clinical and ultrasonographic changes before and
after ischemic compression on the upper trapezius muscle and its contralateral side.
Methods. This quasi-experimental pre-post study was conducted on 12 patients suffering
from bilateral shoulder pain due to MPS. Participants underwent 1 session of ischemic
compression on the active trigger point of the upper trapezius. Clinical parameters
assessed in this study included pain pressure threshold (PPT), pain intensity, and cervical
range of motion, along with ultra-sonographic measurements of muscle stiffness at rest
and during contraction, evaluated before and after treatment on both treated and
untreated sides.

Results. On the treated side, pain intensity decreased from 8.41 + 0.99 to 6.33 + 1.77,
pressure pain threshold increased from 8.60 + 2.47 to 12.38 + 3.75, and cervical lateral
flexion range of motion improved from 36.25 + 6.31 to 40.38 + 5.22 (P<0.05). Muscle
stiffness significantly decreased at rest (P = 0.02) but not during contraction (P = 0.138).
On the untreated side, pain intensity decreased from 6.98 + 1.69 to 5.14 + 1.53, pressure
pain threshold increased from 11.75 + 1.64 to 14.31 + 4.64, and lateral flexion range
improved from 32.50 * 3.42 to 38.16 * 4.56 (P<0.05). Muscle stiffness showed no
significant change. A moderate correlation was found between resting muscle stiffness
and pain intensity (r = 0.496, P = 0.02).

Conclusion. Ischemic compression produced short-term improvements in pain and
muscle function bilaterally, with minimal ultrasonographic changes in stiffness,
supporting its effectiveness for upper trapezius MPS.

Practical Implications. Ischemic compression can be used as a practical and effective
method to reduce pain and improve muscle function in patients with MPS, even on the
contralateral side.
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Extended Abstract

Background

Myofascial pain syndrome (MPS) is a common
musculoskeletal disorder characterized by the
presence of hyperirritable nodules known as
myofascial trigger points (MTrPs) within taut bands
of skeletal muscle. MPS often results in localized
and referred pain, restricted range of motion,
muscle stiffness, and functional impairment.
Despite its high prevalence, the diagnosis of MTrPs
largely depends on manual palpation techniques,
which are subjective and vary according to the
expertise of the examiner. The absence of objective
diagnostic criteria and quantifiable outcome
measures  presents challenges in accurately
diagnosing MPS and evaluating treatment efficacy.
Non-invasive  imaging  methods, such as
ultrasonography, have emerged as promising tools
to assess characteristics of muscle tissue, including
stiffness, which  may reflect  underlying
pathophysiological changes associated with MTrPs.
Ischemic compression therapy is commonly used as
a manual treatment for MPS, aimed at reducing pain
and improving muscle function by deactivating
trigger points; however, its effects have not been
comprehensively evaluated using objective imaging
techniques. This therapy may also have remote
effects on the contralateral untreated side; however,
these potential effects have not been adequately
studied, leaving a gap in understanding the full
scope of its therapeutic impact.
The primary aim of this study was to evaluate the
clinical effects and ultrasonographic changes in
muscle stiffness induced by ischemic compression
in patients with MPS affecting the upper trapezius
muscle. The study specifically compared outcomes
on the treated side and the contralateral untreated
side before and after a single session of ischemic
compression.

Methods

A pre-post quasi-experimental design was
employed in this study, involving a total of 12
participants (mean age of 30.11 £+ 9.41 years) who
were diagnosed with bilateral myofascial pain

syndrome specifically affecting the upper trapezius
muscles. These participants were carefully recruited
from rehabilitation clinics affiliated with Tabriz
University of Medical Sciences over a period
spanning from September 2024 to February 2025.
The present study focused on both subjective and
objective clinical assessments to evaluate the impact
of ischemic compression. Pain intensity was
measured using the well-established visual analogue
scale (VAS), which allows patients to rate their pain
on a continuous scale. Pain pressure threshold
(PPT) was objectively quantified using a digital
algometer, providing measurements in Newtons per
square centimeter (N/cm?2) to assess sensitivity at
the myofascial trigger points. Additionally, cervical
lateral flexion range of motion (ROM) was
measured in degrees wusing a standardized
goniometer to determine the functional mobility of
the neck. To complement these clinical measures,
ultrasonographic evaluation was performed using
strain elastography to assess muscle stiffness in the
upper trapezius. This imaging technique was
applied during both resting and active contraction
states of the muscle to capture variations in tissue
elasticity. All  assessments were conducted
bilaterally, both before and immediately after a
single session of ischemic compression therapy,
which was specifically applied to the active
myofascial trigger point on the designated treatment
side.

Results

Following ischemic compression therapy, the
treated side showed a significant decrease in pain
intensity, dropping from 8.41+ 0.99 cm to 6.33+ 1.77
cm (P= 0.001), indicating a notable reduction in
patients' subjective pain perception. Additionally,
the pain pressure threshold (PPT), which reflects
sensitivity to pressure, increased significantly from
8.6 £ 2.47 N/cm? to 12.38 + 3.75 N/cm? (P= 0.008),
suggesting an improvement in pain tolerance.
Additionally, cervical lateral flexion range of
motion improved markedly from 36.25 + 6.31 to
40.38 + 5.22 (P= 0.007), demonstrating enhanced
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neck mobility. Muscle stiffness measured by strain
ratio at rest significantly increased from 12.56 +
2.64 to 15.77 + 2.34 (P= 0.020), possibly indicating
changes in tissue elasticity; however, stiffness
during contraction showed no significant change
(P= 0.138). On the untreated side, pain intensity
decreased significantly from 6.98 £ 1.69 cmto 5.14 +
1.53 cm (P=0.010), PPT increased from 11.75 + 1.64
N/cm?2 to 14.31 £ 4.64 N/cm2 (P= 0.038), and cervical
lateral flexion improved from 3550 + 3.42 to
38.16x 4.56 (P= 0.049). However, muscle stiffness
changes at rest (P= 0.315) and during contraction
(P=0.399) on the untreated side were not
statistically ~ significant, indicating localized
mechanical changes limited to the treated area.

Conclusion

This study demonstrated that ischemic
compression therapy produced immediate and
significant improvements in pain intensity, pain
pressure threshold, and cervical range of motion on

the treated upper trapezius muscle. Interestingly,
similar but less pronounced clinical improvements
were observed on the contralateral, untreated side,
suggesting  potential  central or  systemic
neuromodulatory effects of ischemic compression.
Ultrasonographic findings revealed that muscle
stiffness decreased significantly at rest on the
treated side, supporting the hypothesis that the
mechanical properties of the muscle change after
ischemic compression. These findings highlight the
value of combining clinical and ultrasonographic
assessments for a more comprehensive evaluation
of treatment outcomes in patients with MPS.
Overall, findings of the present study provide
objective evidence regarding the effectiveness of
ischemic compression. It seems that ischemic
pressure had more short-term therapeutic effects
beyond the treated side of women suffering from
myofascial pain syndrome of the upper trapezius.
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