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Abstract

Background: A prevalent clinical condition known as my-
ofascial pain syndrome (MPS) is marked by myofascial trigger
points creating hypersensitive spots of pain within the fascia
and muscles. In addition, MPS is treated by deactivating MTrPs
and reestablishing normal bodily biomechanics. At present,
MTrPs are treated manually, with methods including ischemia
compression as well as physiotherapy modalities like laser, ul-
trasound, and TENS.

Aim of Sudy: To examine the impact of high intensity la-
ser (HIL) versusischemic compression (IC) on neck pain and
cervical range of motion (ROM) in patients with myofascial
trigger pointsin the upper trapezius.

Material and Methods: 63 patients, ranging in age from
twenty to fifty, were chosen from the outpatient clinic of Si-
nai University’s Faculty of Physical Therapy. They all suffered
from MTrPsin the upper trapezius. They were randomly as-
signed to one of three groups, with 21 individuals per group.
One group, Group A, was given both HIL and traditional physi-
otherapy. Group B (was given IC in addition to traditiona phys-
iotherapy). Group C (only was given traditional physiothera-
py). The measured parameters were pain as assessed by visual
analogue scale (VAS) in addition to cervica range of motion
(ROM) as assessed by cervical ROM instrument. Outcome
measurements were taken and recorded before and after inter-
vention so patients received intervention for 12 sessions (three
sessions per week).

Results: In order to compare the effects of time and treat-
ment, in addition to the interaction among the two, a mixed
MANOVA was performed. A significance criterion of p<0.05
was established. The findings revealed that HIL has statistically
significant effect on all the measured variables as compared to
IC. The HIL reduced pain as measured by VAS and improved
cervical ROM.

Conclusion: For patients suffering from myofascial trigger
points in the upper trapezius, laser therapy appears to be more
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effective than ischemic compression in aleviating pain and en-
hancing neck range of motion.

Key Words: High intensity laser — I schemic compression — My-
ofascial trigger points— Upper trapezius.

Introduction

ONE muscle that is frequently impacted by trigger
points is the upper trapezius muscle (UTM). Conse-
quently, trigger pointsin the upper trapezius muscle
can lead to a variety of musculoskeletal issues, in-
cluding but not limited to headaches, shoulder prob-
lems, and pain in the neck [1]. Both psychological
and physiological variables can increase the possi-
bility of experiencing neck pain. A decreasein qual-
ity of lifeis caused by the development of trigger
points inside the affected muscles, which cause pain
and other symptoms|[2].

A myofascial trigger point is a hyperirritable
areathat is uncomfortable upon compression and
can cause referred pain and motor dysfunction. Acu-
tetrauma or repeated micro-trauma can cause mus-
cle fibertension and the creation of trigger points[3].
The muscles and the fascia that surround them are
frequently the sites of myofascial pain syndrome
(MPS) [4]. Referred pain to the back of the head,
specifically the temporal region, aswell as the pos-
terior lateral aspect of the neck isacommon symp-
tom of trigger pointsinthe UTM [5].

Among the main causes of disability worldwide,
neck pain reduces productivity at work, lowers
quality of life, and increases the healthcare costs.
Chiropractic care, massage, and mobilization are al
forms of manual treatment [6]. As aform of manual
therapy, ischemic compression is frequently used to
treat MPS [7]. Muscle metabolism can be acceler-
ated when this pressure triggers local ischemia and
subsequent blood reperfusion [8g].
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Although both low-level laser therapy (LLLT)
aswell as high-intensity laser therapy (HILT) have
comparable photo-biomodul ation and anti-inflam-
matory impacts, HILT (energy output >500 mW) is
able to penetrate deeper tissues in the body, making
it anon-invasive and pain free physiotherapy tech-
nique. Photothermal effects are another potential
outcome of HILT [9].

Therefore, the purpose of this study wasto in-
vestigate the efficacy of combining ischemia com-
pression with high-level laser therapy for treating of
active trigger points located in the upper trapezius
muscle, aswell astheir effects on pain and function.
This study’ s findings may guide physiotherapistsin
their decision-making regarding the best course of
trestment for patients experiencing pain at activated
trigger points located in the upper trapezius muscle.

Material and Methods

Study design, setting and participants:

Sixty-three male and female patients from the
outpatient clinic at Sinai University’s, Faculty of
Physical Therapy were chosen at random utilizing a
folded paper based on inclusion,criteria The study
was done in the period between = November 2024
to 30 December 2024. Research Ethics Commit-
tee of Physical Therapy Faculty, Cairo University
(P.T.RC\012\005287) gave its approval to the study
protocol. All patients received detailed information
regarding the test procedures and trained to do the
required tests.

This research was arandomized controlled trial.
Every person who is a part of this study has given
their informed permission. Each of the three groups
included twenty-one participants; Patients in Group
A were given both traditional PT and high-inten-
sity laser (HIL) treatments. Group B was given
traditional physiotherapy in addition to ischemia
compression (1C). In Group C, the only interven-
tion was the traditional physiotherapy program. The
traditional physiotherapy program included electri-
cal stimulation, ultrasonic, stretching in addition to
isometric exercises of the upper trapezius muscle.

Inclusion criteria:

The Joati ent’s age 20-50 years. Body mass 19-
25kg/m*. Myofascial trigger points (MTrPs) are
located in the shorter upper trapezius muscle. Indi-
vidual s having chronic neck pain for longer than 3
months. The patients were diagnosed and referred
from orthopedic or neurosurgeon specialist.

Exclusion criteria:

Patients with fibromyalgia, tumor, disc hernia-
tion, spinal canal stenosis, cervical radiculopathy.
Use of analgesics or anti-inflammatory drugs, preg-
nancy or epilepsy.

Instrumentation and procedures:

After explaining the study’ s purpose and collect-
ing baseline data from each patient, we had them
sign a consent form indicating their intention to take
part. Each patient’s medical history was completely
recorded. This study compared the effectiveness of
ischemia compression therapy with high intensity
laser treatment for myofascial trigger pointsin the
upper trapezius muscles, measuring pain on aVAS
and cervical ROM on a device. Outcome measure-
ments were taken before and after intervention so
patients received intervention for 12 sessions (three
sessions per week).

Evaluation instrumentation:
1- Visual analogue scale:

It’s a self-reporting scal e that uses two verbal
descriptions of the pain state to anchor two horizon-
tal or vertical lines, typically 10cm (100mm) long,
at either end [10].

2- Cervical range of motion measuring instrument:

The CROM apparatus, manufactured by Perfor-
mance Attainment Associate in Roseville, MN, was
used to test the cervical ROM. A plastic frame, cov-
ering the nose and ears, is positioned on top of the
head and fastened with aVelcro strap. Three incli-
nometers, one positioned in the sagittal plane along
with one is positioned the frontal plane, are fastened
to the frame; they reveal the head’ s position so that
the line of gravity can be determined [11]. The test
can measure cervical ROM in al directions, involv-
ing flexion, extension, rotation, alog%with |ateral
flexion. In atransverse plane, the inclinome-
ter shows where the head iswhileit’ s rotating and
serves as areference[12].

Intervention instrumentation:
1- High intensity laser device:

The instrument utilized was an HIRO 3 instru-
ment from ASA in Arcugnano, Vicenza, Italy. The
given parameters are as follows: Peak power of
3,000 W, with an average power of 10.5 W, wave-
length of 1,064 nm, pulse duration of 100 ps, fre-
quency of 15 Hz, duty cycle of 0.1%, aswell as spot
size of 0.2cm™. Laser emitted energy calculated
automatically according to selected functions set in
the treatment.

2- Transutaneous electrical stimulation device:

Gymna device model: DUO 400 el ectrotherapy
unit was used, Serial number: Gy-110334, manu-
factured in 2018. Two channels, four poles, Rubber
electrodes 6*8 cm was used. It had modular vacuum
unit controlled by Duo 400 full color touch screen
navigation. Enlarged therapy screens in dashboard
design. Guided therapy system (GTS). Main voltage
100-240-VAC 50/60Hz +-/10%. Max power in op-
eration 100 VA. Dimensions(h*b*d): 330 * 360* 285
mm. Electrical safety protection class 2.
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3- Ultrasound Therapy:

Gymna el ectrotherapy device model: Pulson
400 serial number: 1317125 was used with mul-
tifrequency heads (IMHz,3 MHz), (1cm?, 4cm).
Two ultrasound output connectors. Main voltage
100-240-VAC 50/60 Hz+-/10%. Max power in op-
eration 100VA. Dimensions (b* h* d):360* 285* 330.

Evaluation procedures:
1- Visual analogue scale:

Onthe VAS, patients were requested to mark the
line that most accurately represented their level of
pain, from O (no pain) to 10 (severe pain) [13].

2- Cervical range of motion measuring instrument:

The subject was asked to sit straight in a chair
with their back straight, arms relaxed at their sides,
and feet flat on the floor while their cervical ROM
was measured in degrees of flexion, extension, side
bending, aswell asrotation. A little tucking of the
chin before each movement was one of the specific
ROM cues. The sequence of motion included three
attempts of flexion to extension, lateral bending left
to right, aswell asrotation left to right [14].

Intervention procedures:
1- High intensity laser device:

The patient sat down, and the therapist stood be-
hind him. Four times, the laser probe was moved
in a perpendicular fashion to the upper trapezius
muscles, which were identified in advance as trig-
ger points. The patients were administered 10, 12, 5,
and 15 J, respectively, at each point in the 1st, 2nd,
3rd, aswell as phases, with energy densities of 510,
610, 710, and 810 mJcm deliveredin 7, 6, and 6
seconds, respectively. At least eight trigger points
were treated. Throughout all four stages, the total
energy supplied was 50 Jpoint [15].

2- Ischemic compression:

Patients were assessed for active trigger points
in the UT muscle by using manual palpation [16].
The myofascial trigger points were treated by grad-
ually applying pressure with the therapist’ s thumb.
The procedure was discontinued in the event that
the pain subsided after approximately 90 seconds

[17].

3- Transutaneous electrical stimulation:

The patient was in the sitting position. Using a
conventional apparatus, asymmetrical rectangular
biphasic pulsed electrical currents were delivered
for a period of twenty minutes at arate of 100 Hz
using awidth of 250 Ksecs. A cathode, or negative
electrode, was positioned on the upper trapezius
muscle’'s MTrP while a positive electrode was po-
sitioned on the insertion of the acromial tendon as
part of the device' s application, which involved two
channels aswell as four electrodes[18].
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4- Ultrasound Therapy:

The patient was in the sitting position. Conven-
tional ultrasound was applied in pulse mode at an
intensity of 1 MHz for 10 minutes in the suboccip-
ital region and the vicinity of the trapezius muscle
[19].

3- Passive stretching and exer cise treatment proto-
col:

The patients were instructed to relax while
stretching in order to achieve the most effective
relaxation effort. The upper trapezius and sterno-
cleidomastoid muscles were bilaterally stretched
using a passive gentle stretching technique for thir-
ty seconds. each, with a one-minute rest in between
each repetition. During each session, patients were
instructed to execute three sets of isometric neck
exercises, with each side holding the position for
six seconds in flexion, extension, along with side
bending [20].

Data analysis:

To compare the gender distribution among
groups, we used a Chi-squared test, and to compare
theindividual’s characteristics, we used an ANOV A
test. For every variable, we used the Shapiro-Wilk
test to ensure that the data followed a normal distri-
bution. We checked for group homogeneity using
Levene stest for homogeneity of variances. The
impacts on VAS and cervical ROM were compared
within and across groups using mixed MANOVA.
subsequently, we compared the results many times
using post hoc tests that included the Bonferroni
correction. All statistical tests were set to have a
significance level of p<0.05. All statistical analysis
was carried out using SPSS version 25 for Win-
dows, which is a program developed by IBM SPSS
in Chicago, IL, USA.

Results

Subject characteristics.

A, B, and C groups' subject characteristics are
shown in Table (1). Age, weight, height, body mass
index, and gender distribution did not differ signifi-
cantly (p>0.05) among the groups.

Table (1): Basic characteristics of participants.

Group A Group B Group C p-
MeantSD MeantSD MeantSD value
Age(years) 32.69¢6.72  34.62¢7.57 32.19¢7.63 053
Weight (kg) 67.02¢7.02  66.33¢7.91 65.03¢5.06  0.63
Height (cm) 169.14¢9.68 169.57t9.25 165.19¢8.30 0.24
BMI (kg/m?) 23.40t0.98 23.03:146 2387¢153 0.3
Sex, n (%):
Females 13 (62%) 11 (52%) 12 (57%) 0.82
Males 8 (38%) 10 (48%) 9 (43%)

SD: Standard deviation. p-value, level of significance.
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Impact of treatment on VAS and cervical ROM:

Time and treatment interacted significantly (F =
73.55, p =0.001, n2 = 0.95), according to mixed
MANOVA. The main effect of time was statistical-
ly significant (F = 2470.45, p = 0.001, n2 = 0.99).
With F =14.96, p=0.001, and 2 = 0.79, the treat-
ment had a significant main impact.

Within group comparison:

When comparing the three groups’ VAS levels
before and after therapy, a significant reduction was
seen (p<0.001). In Table (2).

Table (2): Mean VAS pre and post treatment of group A,B&C.

Group A Group B Group C
Mean+SD Mean+SD M ean+SD
VAS
Pre treatment 7.0010.87 7.21¢0.98 7.19¢0.78
Post treatment 2.26¢0.70 3.64¢0.65 4.74+0.75
MD (% of change) 4.74 (67.71%) 3.57 (49.51%) 2.45 (34.08%)
95% Cl 4.48: 5.00 3.31:3.83 219:271
p=0.001 p=0.001 p=0.001

SD : Standard deviation.
MD: Mean difference.

Cl : Confidenceinterval.
p-value: Probability value.

The three groups’ ROM after treatment was sig-
nificantly higher than their ROM before treatment
in terms of flexion, extension, right and left bend-
ing, in addition to right and left rotation (p<0.001)
(Table 3).

Between group comparison:

Group A’s VAS showed a significant decline
when compared with groups B and C (p<0.001).
The VAS of group B was significantly lower than
that of group C (p<0.001).

There was a significant improvement in flexion,
extension, right and left side flexion, right and left
rotation ROM of group A compared with that of
group B and group C (p<0.001). There was a sig-
nificant improvement in flexion, extension, right
and |eft side flexion, right and |eft rotation ROM of
group B when compared to that of group C (p<0.01).
(Table 4).
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Table (3): Mean cervical ROM pre and post treatment of group

A,BandC.

ROM Group A Group B Group C

(degrees) Mean + SD Mean + SD Mean « SD

Flexion:

-Pretreatment  49.57¢1.66 48.95¢2.67 49.7612.47

-Post treatment  62.29¢1.90 57.10¢2.70 53.62¢2.52

-MD -12.72 (25.66%) -8.15(16.65%) -3.86 (7.76%)

(% of change)

-95% Cl -13.17: -12.26 -8.60: -7.69 -4.31: -3.40
p=0.001 p=0.001 p=0.001

Extension:

-Pretreatment  47.52¢1.91 48.38¢1.36 47.90¢1.87

-Post treatment  61.14+¢1.35 55.29¢0.90 53.52¢2.02

-MD -13.62 (28.66%) -6.91(14.28%) -5.62 (11.73%)

(% of change)

-95% Cl -14.54: -12.69 -7.83:-5.98 -6.54: -4.69
p=0.001 p=0.001 p=0.001

Right bending:

-Pretreatment  31.14+¢1.98 30.76  1.58 30.24 ¢ 2.61

-Post treatment  42.14+¢1.53 36.81¢1.72 3519t 1.99

-MD -11 (35.32%) -6.05(19.67%)  -4.95 (16.37%)

(% of change)

-95% Cl -11.83:-10.17 -6.88: -5.22 -5.78: -4.12
p=0.001 p=0.001 p=0.001

Left bending:

-Pretreatment  30.29¢1.85 30.05¢2.18 30.76¢2.51

-Post treatment  41.95¢1.63 37.76 181 34.57¢2.50

-MD -11.66 (38.49%) -7.71(25.66%) -3.81(12.39%)

(% of change)

-95% Cl -12.07: -11.27 -8.11: -7.32 -4.21: -3.41
p=0.001 p=0.001 p=0.001

Right rotation:

-Pretreatment  55.52¢3.75 53.95 ¢ 4.08 55.14+¢3.15

-Post treatment  68.57¢3.57 64.62 + 4.20 60.48¢3.57

-MD -13.05 (23.51%) -10.67 (19.78%) -5.34 (9.68%)

(% of change)

-95% Cl -14.33: -11.76 -11.95:-9.38 -6.62: -4.05
p=0.001 p=0.001 p=0.001

Left rotation:

-Pretreatment  57.86¢2.03 56.71 ¢ 3.51 57.67¢2.94

-Post treatment  70.19¢2.06 64.43 ¢ 3.17 62.14+2.48

-MD -12.33(21.31%) -7.72(13.61%) -4.47 (7.75%)

(% of change)

-95% Cl -13.17: -11.50 -8.54: -6.88 -5.31: -3.64
p=0.001 p=0.001 p=0.001

SD : Standard deviation.
MD: Mean difference.

Cl : Confidence interval.
p-value: Probability value.
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Table (4): Comparison of VAS and cervical ROM between group A, B and C post treatment.
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Group A vsB Group A vsC GroupB vsC
Outcome 112
MD (95% CI) p-value MD (95% CI) p-value MD (95% CI) p-value

VAS -1.38 (-1.90: -0.85) 0.001 -2.48 (-2.99: -1.95) 0.001 -1.1(-1.62:-0.57) 0.001 0.69

ROM (degrees):
Flexion 5.19 (3.41: 6.97) 0.001 8.67 (6.89: 10.45) 0.001 3.48(1.70: 5.25) 0001 0.70
Extension 5.85 (4.75: 6.97) 0.001 7.62 (6.51: 8.73) 0.001 1.77 (0.65: 2.87) 0001 0.83
Right bending 5.33 (4.03: 6.64) 0.001 6.95 (5.65: 8.25) 0.001 1.62(0.32:2.92) 001 075
Left bending 4.19 (2.70: 5.69) 0.001 7.38 (5.89: 8.88) 0.001 3.19(1.70: 4.69) 0001 0.70
Right rotation 3.95(1.14: 6.77) 0.001 8.09 (5.28: 10.91) 0.001 4.14(1.33: 6.96) 0.002 044
Left rotation 5.76 (3.83: 7.70) 0.001 8.05 (6.11: 9.98) 0.001 2.29(0.35:4.22) 001 o064

MD: Mean difference. Cl: Confidence interval. p-vaue: Probability value.

Discussion

A study by Rezaeian et al. [21] compared the
impacts of laser versus ischemic compression on
patients with upper trapezius MTrPs. After five ses-
sions of treatment, the groups who received laser
therapy had significantly smaller VAS scores than
the groups that received ischemia compression. The
authors attributed this to the anti-inflammatory and
neuromodul atory effects of laser therapy, which
lead to prolonged pain relief.

Moreover, Igbal et a. [22] conducted acom-
parative study on ischemic compression versus la-
ser therapy for upper trapezius MTrPs. The study
found that patients receiving laser therapy exhibited
amean VAS reduction of 4.2 points, whereas those
receiving ischemic compression showed only a
2.1-point reduction. This significant difference sup-
ports the greater efficacy of laser therapy in reduc-
ing pain intensity.

Moreover, Khan et al. [23] evaluated ischemic
compression versus laser therapy for chronic upper
trapezius M TrPs. Their study found that ischemic
compression resulted in an average VAS reduction
of 4.6 points, compared to 3.1 points for |aser thera-
py over athree-week period.

Kaur et al. [24] conducted a randomized con-
trolled trial examining the impact of laser therapy
and ischemic compression in patients with upper
trapezius MTrPs. Their findings revealed that laser
therapy increased cervical ROM by 57%, whereas
ischemic compression led to only a 34% improve-
ment. The study attributed laser therapy’ s superior
effects to deep tissue penetration, muscle relaxa-
tion, and neuromodulation.

Moreover, Bareth[25] compared |C with high-in-
tensity laser therapy (HILT) and found that HILT
significantly improved cervical extension and rota-
tion, whereas ischemic compression provided only
short-term improvements. The study highlighted

112: Partial Eta Squared.

that laser therapy’ s ability to enhance cellular activ-
ity and reduce inflammation contributed to superior
outcomes.

Conclusion:

For patients suffering from myofascial trig-
ger pointsin the upper trapezius, laser therapy
appears to be more effective than ischemic com-
pression in alleviating pain and enhancing neck
range of motion.
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