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ABSTRACT

P9 We investigated the combined effect of Radial Shockwave Therapy (RSWT) and muscle energy
technique (MET) on pain, range of motion (ROM), and neck function in people with active trigger points
(ATrPs) of the upper trapezius muscle.

Fifty-four participants with ATrPs of the upper trapezius muscle were randomly
divided into three groups. Group A (n=18) received only MET, group B (n=18) received only RSWT, and
group C (n=18) received both RSWT and RSWT. Pain intensity using the Visual Analog Scale (VAS), pres-
sure pain threshold (PPT), neck function using the Neck Disability Index (NDI) questionnaire, and lateral-
flexion range of movement (LF ROM) were measured before and after the intervention. The participants
were treated for three sessions in one week with at least two days of rest between sessions.

[EME All three intervention groups showed pain reduction (P<0.001), an increase in PPT (P<0.001),
counter-lateral flexion (CLF) (P<0.001), and also improvement in neck function (P<0.001). The combined
group showed a more obvious improvement than the other two groups in PPT (P<0.001). There was no
difference between the three groups in terms of VAS and NDI scores and CLF (P>0.05).

[@TEIERT The results of this study showed that all three interventions used in the upper trapezius trig-
ger points therapy were effective; however, the combined group showed a significant difference in PPT.
Therefore, combined therapy is superior to MET and RSWT alone in improving pressure pain relief in
individuals with upper trapezius trigger points.
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Introduction

echanical neck pain affects 45 to 54%

of the general population at some time

in their lives and can lead to severe dis-
ability [1]. There is a relationship between the presence of
muscle trigger points in the upper fibers of the trapezius
muscle and the presence of neck disorders [2]. Myofascial
trigger points are hyper-stimulated points in a tight band
of skeletal muscle that become painful when stretched or
compressed and can trigger sensory-motor and autonom-
ic components. Motor aspects include muscle weakness,
stiffness, function, and range of motion (ROM) limita-
tion. Sensory aspects include referred pain, local periph-
eral sensitivity, and central sensitization [3].

Currently, there are many types of manual and non-
manual interventions to deactivate trigger points. Non-
manual interventions include botulinum toxin injections,
acupuncture, dry needling, spray, stretching techniques,
and physical methods, such as ultrasound and transcu-
taneous electrical nerve stimulation (TENS). Manual
interventions include muscle energy technique (MET),
strain-counterstrain, manual pressure release, ischemic
compression (IC), and neuromuscular facilitation [4].
MET and shock waves are among the new approaches
to managing trigger points. There is some evidence about
their safety in this field, but we need to try and do more
research to clarify the different aspects of their use in this
situation. MET is a manual therapy method that uses the
muscle’s energy in gentle isometric contractions to relax
muscles through automatic or reciprocal inhibition thera-
py and muscle lengthening. If a stretch of the same mus-
cle follows the submaximal contraction of the muscle, it is
called an autogenic inhibition MET, and if a stretch of the
opposite muscle follows the submaximal muscle contrac-
tion, this is commonly known as a reciprocal MET [5].
MET is recommended as a method for managing trigger
points [6, 7]. It is a commonly used method to achieve the
release of tone (inhibition) in the muscle prior to stretch-
ing by causing an isometric contraction of the overused
muscle through the influence of the Golgi tendon organs
(autogenic inhibition); relaxation is created after isomet-
ric contraction [8]. MET of relaxation type after isometric
contraction (Lewit method) has been reported as an ef-
fective treatment in reducing muscle stiffness caused by
myofascial trigger points [9].

Shockwave is a non-invasive, effective, and harmless

tool for musculoskeletal diseases. The main shock wave
parameters include energy flux density (EFD) and total

acoustic energy. The main therapeutic effects of shock
waves refer to the helpful direct pulses in the desired
points, and the secondary effects refer to the biological
effects that cause tissue repair and regeneration [10]. As
a result, it is not known which MET alone, shock wave
alone, and a combination of both methods is the most
beneficial approach because there is no study on the com-
parison between these three approaches. More studies are
needed to compare the effects of these three therapeutic
intervention methods; thus, clinicians will have an ob-
jective goal to choose a specific method in myofascial
trigger point therapy. Hence, we compared the effects of
MET alone, shock wave alone, and the combination of
both in minimal sessions on mental pain, Pressure Pain
Threshold (PPT), and neck function and movement in
people with trigger points in the upper trapezius muscle.

Materials and Methods

A Randomized Controlled Trial (RCT) was designed to
treat participants with active trigger points (ATrPs)in the
upper trapezius muscle. The ethics committee of Tehran
University of Medical Sciences approved this study. All
participants (54 people) were selected according to the
inclusion and exclusion criteria. Age 18-40 years, the
presence of a Taut band palpable, a trigger point in the
upper trapezius muscle, and one to three trigger points
on one side were the inclusion criteria. Exclusion criteria
included fibromyalgia, cervical radiculopathy, facial neu-
ralgia, coagulation problems, cancer, history of neck or
shoulder surgery, history of deep vein thrombosis, history
of myopathy, history of infiltration in the upper trapezius
muscle, anticoagulants, aspirin use during the past three
days, having trigger point in other neck muscles, and lack
of iron or calcium [11].

Study design: These three groups were compared to
evaluate the interventions’ best efficiency. Group A
(N=18) received only MET, group B (n=18) received
only radial shockwave therapy (RSWT), and group C
received both MET and RSWT. All participants entered
the study after being diagnosed by an orthopedic special-
ist, a neurologist, or a theumatologist regarding the pres-
ence of trigger points in the upper trapezius muscle. All
participants (33 females and 21 males, 29.38+6.84 years
old, body mass index=25.24+3.32 kg/m?) were examined
in terms of inclusion and exclusion criteria and received
three intervention sessions during a week. Before start-
ing the protocol, the selected participants signed a written
consent form to indicate their permission. Before starting
the intervention, all possible advantages and disadvan-
tages were explained to the participants in the written
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consent. In addition, we asked participants to refrain from
other treatments or medications at home.

Allocating method to study groups: Participants were ran-
domly assigned to group A (MET only), group B (RSWT
only), and group C (combination of MET and RSWT). Ran-
domizing was done using sealed and randomly filled enve-
lopes describing the intervention groups. We prepared three
envelopes for each one of the three interventions. We asked
the first participant to choose an envelope. We also asked
the second participant to choose an envelope; as a result, the
third participant was the owner of the third envelope. We
repeated the same cycle for the following three participants.

Assessment

Pain intensity, PPT, neck function, and range of counter-
lateral flexion (CLF) were measured in each group before
and after the intervention.

Visual analog scale (VAS): Pain intensity was evalu-
ated using VAS. The VAS is 10 cm long marked at each
end with the words “no pain” and “worst pain imagin-
able”[12]. Participants were asked to indicate the point
along the scale that best represented the level of pain be-
fore the intervention and after the third session.

The pressure Pain threshold (PPT) is the minimum amount
of pressure required to trigger pain. According to Fischer’s
recommendation, a digital force gauge was used to evalu-
ate PPT [13]. This method was achieved by placing the sur-
face of the rubber tip (1 cm?) vertically to the known trigger
points and pressing at a speed of 1 kg/s, using a gauge (Mod-
el SF-500, USA) [14]. Myofascial trigger points were de-
termined by local or referred pain. Participants were asked
to report “yes” whenever they felt pain, and their pressure
stopped. Three repeated measurements were obtained at the
same point with an interval of 30 seconds, and the average
value was calculated and used for further analysis.

Range of counter-lateral flexion (CLF): The range of
CLF of the cervical spine was measured using a goniom-
eter for CLF [7]. Participants were asked to sit upright.
The axis of the goniometer was in the appendage of the
first vertebra of the thoracic spine, and the center of the
arm of the goniometer was on the occipital protuberance
at a right angle. Then, the horizontal arm was fixed by
hand, and the vertical arm was placed on the occipital pro-
tuberance to measure the lateral flexion angle [15]. Par-
ticipants were asked to tilt their heads to the opposite side.
The movement was stopped by completing the available
ROM, and shoulder elevation was prevented. The degree
of CLF was recorded.
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Neck disability index (NDI) questionnaire, Arabic
version [16]: NDI questionnaire was used to measure the
neck function of each participant. This scale consists of
ten items with zero to five points per item. The higher the
score, the more severe the neck disability.

Intervention

Group A (MET only): Participant lies on back in a su-
pine position, arms are together, and therapist stands at
the end of the participant’s head. The participant’s head
and neck were moved away from the treated side to
reach the restraint barrier while the examiner stabilized
the shoulder with one hand and cupped the unilateral ear/
mastoid region with the other hand. Three bundles of up-
per trapezius fibers were stretched; posterior fibers with
lateral flexion and rotation to the opposite side, middle
fibers with lateral flexion and middle range of rotation to
the opposite side, and anterior fibers with lateral flexion
and slight rotation towards the treatment. The participant
was asked to apply mild resistance (20% to 50% of the
available force) to the shoulder and ear, moving towards
each other. Reciprocal movement is essential to produce
a muscle contraction from both ends simultaneously. The
degree of effort should be mild, and no pain should be
felt. The contraction lasted for 7-10 seconds, and with
complete relaxation, the examiner gently relaxed the head
and neck to increase the degree of flexion and rotation,
simultaneously pulling the shoulder down. As the stretch
develops, participants in this phase of the treatment can
assist by following the instructions (while breathing,
please reach your hands toward the feet). Participation in
stretching reduces the likelihood of the onset of the stretch
reflex. Once the muscle is stretched, the participant re-
laxes, and the stretch is held for 30 seconds. This proce-
dure was repeated five times or until no further gain was
possible [17, 18].

Group B (RSWT only): The participant sat in a chair
near the therapist and could relax their arms on it. Trigger
points were determined with a skin marker. Shockwave
gel was used on the trigger points of the upper trapezius.
Participants were given 2000 shock sessions with low en-
ergy flux density (EFD) (0.1 MJ/mm? per minute) using
M.L.R / SM.R 8300 (Iranian) and PAGANI (Italian) in
three sessions per week (total: 6000 shocks).

Group C (combination of MET and RSWT): The in-
tervention started with the shock wave method and was
immediately followed by the MET method mentioned
above.
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Statistical analysis: All statistical analyses were per-
formed by SPSS 24. The Kolmogorov-Smirnov test was
used to evaluate the normality of the data. The paired t-test
was used to check intra-group impacts, and the one-way
ANOVA was used to check between-group impacts. The
alpha level was considered 0.05 for all statistical tests.

Results

Fifty-four participants, including 21 males and 33 fe-
males, participated in the present study. The mean age in
group Awas 27.60+6.85 years, in group B was 31.1046.65
years, and in group C was 29.40+6.94 years. The mean
BMI in group A was 24.97+3.30 kg/m?, in group B was
25.53+3.95 kg/m?, and in group C was 25.20+2.95 kg/
m?. In terms of age, there was no significant difference
between the three groups (F=1.186, P=0.314). Also, there
was no significant difference in BMI between the three
groups (F=0.190, P=0.828). All variables had a normal
distribution based on the results of the Kolmogorov-
Smirnov test (P>0.05). According to the results of paired
t-test, all groups (Table 1) had significantly decreased
pain (P<0.001), decreased muscle sensitivity (P<0.001),
increased ROM (P<0.001), and improved neck function
(P<0.001).
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VAS changes in the MET group before and after the in-
tervention were estimated as 3.05+2.15 and the changes
were significantly different (P<0.001). Also, VAS chang-
es before and after the intervention in the RSWT group
were estimated as 3.16+1.29 and the changes were sig-
nificantly different (P<0.001). In addition, VAS changes
in the combined group before and after the intervention
were estimated as 3.88+1.49, and the changes were sig-
nificantly different (P<0.001).

The changes in the PPT in the MET group before and
after the intervention were estimated to be 5.37+4.29, and
the changes were significantly different (P<0.001). Also,
the PPT changes before and after the intervention in the
RSWT group were estimated to be 10.50+3.34, and the
changes were significantly different (P<0.001). In addi-
tion, the PPT changes in the combined group before and
after the intervention were estimated to be 11.94+3.68,
and the changes were significantly different (P<0.001).

The changes in NDI in the MET group before and af-
ter the intervention were estimated as 16.07+10.46, and
the changes were significantly different (P<0.001). Also,
the compressive NDI before and after the intervention
in the RSWT group was estimated to be 17.44+8.61,

Table 1. Comparing pain, PPT, range of CLF, and NDI regarding to the study groups (N=54)

MeanSD

Intervention . Mean 95% Confi-
Grou Vel Difference  dence Interval P
P Before Intervention  After the Intervention
Pain (VAS) 7.44+1.58 4.38+1.64 3.05 (4.14)-(1.96) 0.00"
PPT (N/cm?) 22.69+8.61 28.06£8.55 537 (-3.2)(-7.50) 0.00°
Muscle energy
technique Range of CLF (degree) 3.8846.90 37.77+4.65 6.88 (4.78)48.99)  0.00°
NDI 44.,08+14.62 28.01+16.08 16.07 (26.26)-(5.66) 0.00
Pain (VAS) 7.77+1.00 4.61£1.14 3.16 (3.89)-(2.43) 0.00°
2 + + o 5 HE A
- PPT (N/cm?) 23.61+3.89 34.11+4.44 1050  (-7.66)-(-13.33)  0.00
KR Range of CLF 27.55£7.25 36.6144.66 905  (492--13.18)  0.00°
(degree)
NDI 44.55+12.85 27.11+13.65 17.44 (26.43)-(8.45) 0.00"
Pain (VAS) 8.00+1.37 4.11£1.77 3.88 (4.96)-(2.81) 0.00"
PPT (N/cm?) 23.3848.31 35.33+7.80 -11.94 (-6.48)-(-17.40) 0.00
Combined
Range of CLF (degree) 30.6616.20 40.55+3.03 -9.88 (-6.58)-(-13.19)  0.00°
NDI 52.61+13.53 30.50+12.38 22.11 (30.89)-(13.32)  0.00"
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Abbreviation: VAS, Visual Analogue Scale; PPT, pressure pain threshold; CLF, counter-lateral flexion; NDI, Neck Disability Index;

*Significant
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Table 2. One-way ANOVA results for comparing three groups (N=54)

Variable Sum of Squares Degrees of Freedom Mean Square F P
Pain (VAS) 7.37 2 3.68 1.29 20.8
Pressure pain threshold (N/cm?) 429.44 2 214.72 14.89 0.00*
range of cqunter— lateral Neck 360.28 ) 180.14 104 0.15
flexion (degree)
Neck disability index 86.33 2 43.17 2.39 0.10

and the changes were significantly different (P<0.001).
In addition, the changes in NDI in the combined group
before and after the intervention were estimated to be
22.11£9.74, and the changes were significantly different
(P<0.001).

The changes in CLF in the MET group before and after
the intervention were estimated to be 6.88+4.22, and the
changes were significantly different (P<0.001). Also, the
changes in CLF before and after the intervention in the
RSWT group were estimated to be 9.05+4.06), and the
changes were significantly different (P<0.001). In addi-
tion, the changes in CLF in the combined group before
and after the intervention were estimated to be 9.88+4.44,
and the changes were significantly different (P<0.001).

The one-way ANOVA analysis was used to examine
the effects between groups. This study found a signifi-
cant difference between the three groups regarding PPT
(F=14.89, P<0.001). The post hoc test using Bonferroni
correction showed a significant difference in the mean
improvement between the MET and RSWT groups
(P<0.001), and also a significant difference between
MET and combined groups (P<0.001). There was no sig-
nificant difference between the RSWT and the combined
groups in terms of mean improvement (P=0.78). In addi-
tion, there was no significant difference between the three
groups in terms of VAS (F=1.29, P=0.28), NDI (F=1.29,
P=0.28), and CLF (F=2.39, P=0.10) (Table 2).

Discussion

This study compared pain intensity, PPT, neck function,
and CLF before and after three treatment sessions in three
intervention groups (MET only, RSWT only, and both).
We found that using all three methods has a beneficial im-
pact on reducing pain intensity (reduction in VAS score),
muscle sensitivity (increasing PPT), improving neck
function, and increasing neck ROM (increasing CLF)
in participants with ATrPs in the upper trapezius muscle,
based on the results obtained after the third session of
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MET (three sessions per week), RSWT (2000 beats, 5
Hz, three sessions per week), and the combination of both
(three sessions per week).

The results of this study showed that the VAS and NDI
scores decreased significantly, the PPT score increased
significantly, and the degree of CLF after the third session
in the MET group (P<0.001), RSWT (P<0.001) and com-
bined group (P<0.001) increased in subjects with ATrPs
of the upper trapezius muscle.

The findings of this study showed that the changes in
PPT scores were significantly different between the three
groups, while the changes in the VAS scores, NDI and CLF
were not significantly different between the three groups.

To our knowledge, no study has compared MET and
RSWT. Therefore, we used articles that compared MET
and RSWT with other techniques.

Our results are similar to that of Al-Ghadir et al., who
investigated the effectiveness of combined treatments on
neck pain and muscle sensitivity in male patients with
ATrPs of the upper trapezius muscle. Participants were
randomly divided into group A, which received MET
and IC method together with conventional intervention;
group B, which received all interventions of group A ex-
cept IC; and group C, which received only conventional
treatment. Between-group analysis showed a significant
difference in groups A, B, and C in VAS score and PPT.
The Cohen’s d showed a significant treatment impact size
in all groups except group C. They concluded that the
MET plus IC is more effective in reducing neck pain and
muscle sensitivity in male patients with ATrPs of the up-
per trapezius muscle than the MET alone [19]. Our find-
ings are in accordance with the results of Al-Ghadir et al.
because changes in VAS score and PPT were significant
in the MET group. The method of MET (relaxation after
isometric contraction) of the present study was the same
as that of this study.
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Yeganeh et al. in 2015 investigated the combined effect
of dry needling and MET on hidden trigger points of the
upper trapezius muscle in women, who were randomly
divided into three groups: Group 1 received dry needling
and MET, group 2 received only MET, and group 3 re-
ceived only dry needling. All three treatment groups had
areduction in pain and an increase in PPT as well as an in-
crease in lateral neck flexion. However, the group receiv-
ing dry needling and MET showed significant improve-
ment in VAS score, PPT, and ROM compared to the other
two groups. No significant difference was found between
the MET-only group and the dry-needling-only group.
Finally, they concluded that all three treatment methods
used were effective for treating myofascial trigger points.
This study suggested dry needling and MET as a new way
to treat myofascial trigger points [11]. The results of our
study are in accordance with the findings of Yaganeh et al.
as changes in VAS score, PPT, and ROM were significant
in the MET group.

Another study by Kumar et al. investigated the effective-
ness of MET, IC, and strain-counterstrain on trigger points
of the upper trapezius muscle. The participants were as-
signed to three groups, including males and females, with
unilateral upper trapezius muscle trigger points; group A was
given MET, group B was given IC, and group C was given
the strain-counterstrain technique along with conventional
physical therapy. The results showed a significant difference
between the groups after four weeks regarding VAS score,
CLF, and NDI. Finally, this study concluded that a four-week
mtervention with IC, strain-counterstrain, and MET effec-
tively treated upper trapezius muscle trigger points. How-
ever, MET was superior in treating upper trapezius trigger
points than IC and strain-counterstrain techniques [20]. The
results of our study are similar to the findings of Kumar et al.
as changes in VAS score, NDI, and lateral neck flexion were
significant in the MET group.

The results of the present study were in line with those
of Luan et al., who conducted a randomized trial com-
paring the effect of the shock wave and dry needling on
trigger points. The participants were randomly divided
into the two shock wave and dry-needling groups. This
study showed a significant improvement in VAS and
NDI scores and PPT at all times after treatment in both
treatment groups. The shear modulus of trigger points
decreased immediately after the first treatment in both
dry needling and shock wave groups. Both groups main-
tained a significant reduction in shear modulus up to three
months after the treatment. There was no significant dif-
ference between the shock wave and dry needling groups.
Finally, they concluded that shock wave is as effective
and safe as dry needling for pain relief, function repair-
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ing, and muscle tightness reduction for the treatment of
the upper trapezius trigger points over three months. The
shock wave can be recommended for clinical and study
use for myofascial pain syndrome.

Further study is needed to explore the cost-effectiveness
of the two interventions and the optimal shock wave param-
eters for myofascial trigger points [21]. The results of our
study are similar to those of Luan et al.; changes in VAS
and NDI scores and PPT were significant in the shock wave
group. The protocol of the present study (2000 shocks per
session, with an EFD of 0.10 mJ/mm2/min) was the same as
that of this study.

Another study by Lee et al. was consistent with ours.
They studied the effects of proprioceptive neuromuscular
facilitation (PNF), shock wave, and trigger point injection
(TPT) on pain and functional effectiveness on myofascial
pain syndrome. They showed no obvious difference be-
tween the two groups in PPT, but the scores of the Con-
stant-Murley Scale (pain, range, and activities of daily
living) and NDI had significant differences. Finally, they
concluded that PNF treatment improves neck function,
ROM in the shoulder joint, and activities of daily living
compared to another method. Shock wave reduces pain
and increases performance. Injection therapy in the trigger
point reduces pain but is not effective in increasing func-
tional activities [22]. The results of our study were similar
to those of Lee et al.; changes in VAS and NDI scores and
PPT were significant in the shock wave group. The pro-
tocol of the present study (2000 shocks per session) was
different compared to that of this study (1000 shocks).

Jeon et al. called patients with myofascial pain syndrome
in the upper trapezius muscle and randomly divided them
into two shock wave and TPI+transcutaneous electrical
nerve stimulation (TENS) groups. They found a signifi-
cant increase in pain threshold (one pound per square
centimeter) and a significant decrease in VAS score after
the first and third treatments in both groups (shock wave
and TPI + TENS). Changes between groups were sig-
nificantly different in terms of PPT and VAS. Changes in
the McGill pain questionnaire, CLF, and pain rating scale
were not significantly different between the two groups.
Finally, they concluded that shock wave produces pain
and increases CLF more effectively than TPI and TENS
in patients with myofascial pain syndrome in the upper
trapezius muscle [23]. The results of our study are in ac-
cordance with their findings as changes in the VAS score,
PPT, and CLF were significant in the shock wave group.
The current study protocol (2000 shocks/session, three
sessions per week, EFD 0.10 MJ /mm?/min) differed only
in the number of strokes compared to the study by Jeon
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et al. (1500 shocks/session, three sessions per week, EFD
0.10 MJ /mm?/min).

Mushtaq et al. compared shock waves and IC and ran-
domized participants into two groups. Participants in
group A received shock waves with MET, and partici-
pants in group B received IC with MET. They found a
significant reduction in pain perception in terms of VAS
score increase in PPT and CLF in the shock wave and IC
groups in participants with trigger points in the upper tra-
pezius muscle. No difference in VAS score reduction was
observed between the two groups; however, the increase
in PPT and ROM in the shock wave group was signifi-
cantly higher than in the IC group. Finally, they showed
that shock wave therapy was superior to IC in improving
PPT and CLF in participants with upper trapezius trigger
points when combined with MET. However, in terms of
pain reduction, shock wave therapy and IC are equally
effective [17]. The results of the present study are in ac-
cordance with the findings of Mushtaq et al. as changes
in VAS score, PPT, and CLF were significant in the com-
bined group. The method used for group A was the same
as the combined group in the present study.

Various factors can be attributed to the reduction of pain
in the intervention groups. Short sarcomere length and hy-
poxia in the region are the sources of pain in trigger points.
In general, two factors need special attention in trigger
point therapy [24]: increasing blood supply to myofascial
trigger points and increasing the length of sarcomeres.

The possible mechanism of pain reduction in the MET
group can be attributed to the analgesic effects that can be
activated by the inhibitory reflex of the Golgi tendon dur-
ing isometric contraction, which leads to the relaxation
of the muscle reflex. Sympathetic stimulation is due to
the activation of muscle and joint mechanical receptors,
which are stimulated by the activation of somatic and
local afferents of the periaqueductal gray matter, which
plays a role in the downward modulation of pain. The in-
crease in ROM by the MET can be explained based on
the physiological mechanisms behind changes in muscle
flexibility, reflex relaxation, and viscoelastic and tensile
changes. A combination of contraction and stretch (as
used in MET) may be more effective for producing vis-
coelastic change than passive stretch, as higher forces can
increase viscoelastic change and passive stretch [25].

The mechanism of shock waves to reduce pain can be
explained based on general theories. The biological basis
of the analgesic effect of shock wave therapy is the inter-
action with sensory neuropeptides, such as substance P or
the peptide related to the calcitonin gene, which contrib-
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utes to musculoskeletal pain [26, 27]. RSWT modulates
pain by activating A-beta fibers in the muscle and inhib-
iting pain through GABA interneurons in the posterior
horn. When shock wave therapy is applied repeatedly, this
phenomenon is more evident, associated with desensitiza-
tion of the exposed area, and explains the analgesic effects
of shock wave therapy. This issue confirms the findings
of Travel, who observed years ago that pain relief and
trigger points disappear after pressure and stretching [28]
[29]. Mechanical dissociation of permanent actin/myosin
contractions with the help of shock waves is done through
local transverse stretching of sarcomeres using shock
waves perpendicular to the fiber direction to destroy ab-
normally contracted sarcomeres.

Conclusion

According to the present study, all three intervention
groups (the MET group, the RSWT group, and the com-
bined group) were given appropriate treatments for ATrPs
in the upper trapezius muscle. However, the combined
group showed increased pain intensity (reduction in VAS
score), increased PPT and CLF, and improved neck func-
tion with reduced NDI after three treatment sessions.
Therefore, the combination of MET with RSWT is rec-
ommended as a more effective and suitable method for
treating these patients. It is assumed that more sessions
will lead to more progress.

Some limitations of this study should be mentioned.
First, some referred participants were hesitant to partici-
pate in the study after being explained the potential dis-
comfort of the RSWT. Second, some eligible participants
did not attend treatment sessions during the study due to

the COVID-19 crisis.
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10. Proprioceptive Neuromuscular Facilitation (PNF)
11. Trigger Point Injection (TPI)
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13. Transcutaneous Electrical Nerve Stimulation (TENS)
14. Ischemic Compression (IC)
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