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Abstract 

Background: Mechanical neck pain is a widespread sig-
nificant health problem with a huge burden on the individual 
and economy. Finding a noninvasive effective treatment that's 
non exhaustive for the therapist and non painful for the patient 
is highly needed. 

Aim of Study: This study investigated and compared the 
effects of instrument assisted soft tissue mobilization (IASTM) 
using m2t blade and trigger point release (TPR) in terms of 
neck lateral flexion and rotation range of motion on upper 
trapezius (UT) myofascial trigger points (MTrPs) in mechanical 
neck pain. 

Methods: Forty patients between 18 and 55 years were 
randomized to one either group A or B. Group A received one 
session of TPR and passive stretching while group B received 
one session of IASTM using M2t blade and passive stretching. 
Tape measurement was used to evaluate patients pretreatment, 
post treatment and at follow-up. 

Results: Within group analysis, there was a significant 
increase in neck lateral flexion and rotation at immediate post 
treatment and at follow-up in both groups (p<0.001). Between 
group analysis, there was with no significant difference in 
lateral flexion and neck rotation (p>0.05) 

Conclusion: IASTM using M2t blade and TPR were 
effective in treating patients with mechanical neck pain and 
UT MTrPs. 

Key Words: IASTM – Trigger point release – Mechanical neck 
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Introduction 

MECHANICAL neck pain is a general neck and/or 
shoulder type of pain that arises from maintained 
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mechanical stresses with no clear etiological back-
ground [1]. It showed a one year prevalence of 
16.7% to 75.1% with a mean of 37.2% [2]. 

Myofascial trigger points (MTrPs) are tender 
hypersensitive points distributed over a taut band 
of a muscle. MTrPs from head, neck and shoulder 
muscles play an important role in the genesis of 
mechanical neck pain [3]. Persistent MTrPs in the 
neck and shoulder muscles can result in a variety 
of symptoms as neck and shoulder pain, abnormal 
sensation, loss of range of motion, vertigo and 
autonomic dysfunction and disability [4-7]. 

Various methods of treatment were used to treat 
this condition including pharmacotherapy and 
Physical therapy. Pharmacotherapy included non 
steroidal anti-inflammatory drugs, botulinium toxin 
injections, anticonvulsants, muscle relaxants and 
etc. Physical therapy treatment methods included 
exercise, trigger point release, dry needling, ultra-
sound, laser and etc. [8]. 

Trigger point release (TPR) is a non invasive 
treatment that applies a continuous gradually in-
creasing perpendicular compressive force over 
MTrP for 90 seconds in order to reverse its process 
of formation and also through reactive hyperemia 
or spinal reflex mechanism [9]. The positive effects 
of TPR were proved in many studies [10,11,12]. 
Some disadvantages of TPR as therapist's hand 
overloading and technique exertion, other methods 
are introduced [13]. 

One of these methods is Instrument assisted 
soft tissue mobilization (IASTM). M2t blade is a 
multifunctional instrument invented by Adam Bro- 
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Group A (N=20) 
received 90 seconds of 
trigger point release 

over detected MTrPs and 
30 seconds of one time 

passive stretching 

Group A (N=20) 
received 60 seconds 

of IASTM over detected 
MTrPs and 30 seconds 

of one time passive 
stretching 
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ger that is reasonable in price and has many planes 
that can be used in treatment. Its efficiency in 
improving patients symptoms was proven through 
many studies [14,15]. 

The aim of this study was to investigate and 
compare the effects of IASTM using m2t blade 
and TPR in terms of Pressure pain threshold (PPT) 
and pain level, neck function, neck lateral flexion 
and rotation on upper trapezius (UT) MTrPs in 
mechanical neck pain. Finding an effective, time 
consuming, non exhaustive method of treatment 
for patients with mechanical neck pain was a target. 
We hypothesized the non significance of either 
treatment protocol and the presence of non signif-
icant difference between them. 

Subjects and Methods 

Study design: 

A Double blinded randomized clinical trial 
where an independent blinded assessor unaware 
about the treatment procedures while the primary 
investigator who provided physical therapy treat-
ments was blinded about the assessment results. 
Sample size calculation was performed prior to 
the study using G*POWER statistical software 
(version 3.1.9.2) [F tests-Repeated measures, be-
tween factors, α=0.05, β=0.2, and large effect size 
=0.4] and revealed that the appropriate required 
sample size was 40. 

Subjects: 

Fifty male and female patients between 18 and 
55 with mechanical neck pain responded to recruit-
ment flyers at Faculty of Physical Therapy Clinic 
during November and December 2019. 

Inclusion criteria was (1) Male and female 
participants between 18-55 years old (2) Mechan-
ical neck pain localized to cervical and periscapular 
region (3) At least one trigger point and (4) Daily 
use computers for two hours [7,10,11,16,17]. 

Patients were excluded if they had any specific 
neck pathology as radiculopathy, rheumatoid ar-
thritis and systemic diseases [16], sensory problems 
at mid or upper back [18], a tendency to hemorrhage 
[16,19] and history of head and upper trunk trauma 
or surgery [10]. 

All assessment and treatment procedures were 
provided at the Faculty of Physical Therapy Clinic. 
See Fig. (1) for a flow chart of the recruitment and 
retention of patients. 

Total evaluated patient for eligibility = 50 patients 

Excluded patient by refusal to participate on all phases 
of treatment=5 patients, by Age=3 patients above 55Y 
and by specific cause of pain=2 patients (2 patients 

have disc related symptoms with upper limb numbness) 

Forty patients with mechanical neck pain presented 
with upper trapezius trigger points were recruited for 

the clinical trial 

Total analyzed number=40 patients 

Fig. (1): The flow diagram of patients recruitment. 

Our protocol was approved by the Ethical Com-
mittee Board, Faculty of Physical Therapy, Cairo 
University. All Patients who fulfilled the entry 
criteria signed consent forms after explaining the 
whole procedures and were informed that the re-
corded data would be submitted for publication. 

Examination procedures: 
Assessment was done by a blind assessor who 

is a physical therapist with 7 years of experience. 
Assessment was pretreatment, immediately post 
treatment and at the end of the one week follow-
up. No changes occurred at trial outcomes since 
the start of study. 

Detection of MTrPs: 
We used a recommended diagnostic criterion 

to find MTrPs which is: (1) The presence of a 
palpable taut band in the skeletal muscle, (2) The 
presence of a hypersensitive spot in the taut band, 
(3) Local twitch response provoked by snapping 
palpation, (4) Production of a typical referred pain 
pattern in response to the compression of tender 
spots and (5) Spontaneous presence of the typical 
referred pain pattern. If only four points of criteria 
were satisfied, the trigger points were considered 
latent, and if all were included, the trigger points 
were considered active [20]. 



(A) (B) 
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Cervical side bending and rotation range of 
motion: 

Tape measure is a simple and available tool to 
measure cervical range of motion. It correlated 
well with a universal goniometer with the best 
results for flexion and extension [3]. It had accept-
able test-retest reliability in measuring cervical 
active range of motion except for left lateral flexion. 
Its Concurrent validity for measuring cervical 
AROM were weak but statistically significant [1]. 

For measuring neck lateral bending and rotation, 
the individual sat with relaxed shoulders and the  

trunk well supported with hands placed on the 
thighs and feet flat on the floor. Markings are 
placed on mastoid and lateral tip of acromial proc-
ess for lateral bending and on the tip of the chin 
and the acromial process for rotation. All move-
ments were done without compensating in other 
planes. 

For measuring lateral bending, the individual 
was asked to try to touch the ear to the shoulder 
then measure the distance between markings. For 
rotation, the individual was asked to turn the head 
as far as possible then measured the distance be-
tween markings (Figs. 2A,B) [30]. 

Fig. (2): Assessment of neck rotation (A), Lateral Flexion (B). 

Treatment procedures: 

By the end of the assessment procedures, pa-
tients were randomized to group A (n=20) or B 
(n=20) based on Covariate adaptive randomization 
using randomization software graphpad Quick-
Calcs. This process of using software and allocation 
was done by a research assistant. Treatment was 
provided by the primary investigator who is a 
physical therapist with 8 years of experience and 
blinded about assessment results. Each patient 
received treatment in a room of comfortable tem-
perature and the area of treatment was uncovered 
for intervention. Group A received one session of 
TPR and passive stretching. The therapist applied 
a continuous gradually increasing perpendicular 
thumb pressure to the MTrP until pain arises. Then, 
the pressure was maintained until 50% reduction 
in pain as perceived by the patient subsequently 
the pressure was increased and the process was 
repeated for 90 seconds [7,17,24]. 

Group B received one session consisted of 
IASTM using m2t blade and passive stretching 
while in prone position. An emollient was used to 
prevent skin irritation afterwards the therapist 
applied one minute of IASTM by the m2t blade 
(Fanning strokes at 45 degrees to the muscle fibers) 
over UT using treatment planes 1 and 2 [25]. 

Passive stretching was perfomed with one hand 
on the occiput and the other hand stabilized the 
shoulder. The participant's head was passively 
placed into flexion, contralateral side-bending and 
ipsilateral rotation then stressed the muscle barrier 
and while depressing the shoulder. Stretching was 
done for 30 seconds once [26]. 

Statistical analysis: 

t-test was conducted for comparison of the age 
and Chi squared test was conducted for comparison 
of sex distribution between groups. The normality 
of data was assessed using Shapiro-Wilk test and 
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Levene's test to assess the equality of variances. 
Mixed MANOVA was conducted to compare time 
effect (pre, immediate and follow-up) and treatment 
effect (between groups), plus the interaction be-
tween time and treatment on mean values of neck 
lateral flexion and rotation. Multiple post-hoc tests 
were conducted using the Bonferroni correction. 
Statistical measures were performed through the 
statistical package for social studies (SPSS) version 
22. The level of significance for all statistical tests 
was set at p<0.05. 

Results 

Forty subjects participated in the study and 
received treatment during the period from January 
to March 2020. The mean ±  SD of the group A 
was 30.7±11.93 years and that of the group B was 
30.15±11.43 years. Ten patients were excluded pre 
interventions with no dropouts occurred. There 
was no significant difference in the basic charac-
teristics of participants between both groups 
(p<0.05) (Table 1). Mixed MANOVA revealed a 
significant interaction of treatment and time (F= 
3.97, p=0.002). There was a significant main effect 
of time (F=28.77, p=0.001) and significant main 
effect of treatment (F=2.76, p=0.02). The trial 
completed successfully and no adverse events or 
harms were reported (Table 1). 

Between group comparison: 
There was no significant difference between 

groups in variables pre treatment (p>0.05). There 
was no significant difference in lateral flexion and 
neck rotation between groups at immediate post 
treatment and follow (p>0.05) (Table 2). 

Within group comparison: 
There was a significant increase in lateral flex-

ion and neck rotation at immediate post treatment 
and follow-up in comparison to pretreatment in 
group A and B (p<0.001). There was no significant 
difference between immediate post treatment and 
follow-up in group A (p>0.05), while there was a 
significant increase in PPT and a significant de-
crease VAS and lateral flexion in group B at follow-
up compared with that at immediate post treatment 
(p<0.01) (Table 2). 

Table (1): Basic characteristics of participants. 

Group A Group B p-value 

Age, mean ±  (SD), years 30.7±11.93 30.15±11.43 0.88 

Sex, n (%): 
Females 9 (45%) 7 (35%) 0.51 
Males 11 (55%)  13 (65%) 

SD: Standard deviation. p-value: Level of significance. 

Table (2): Mean neck lateral flexion and rotation and NDI in the group A and B at pre treatment, immediate post treatment and 
follow-up. 

Pre 
Treatment 

Immediate 
Post treatment 

Follow- 
up p-value 

Mean ±  SD Mean ±  SD Mean ±  SD 
Pre vs 

Immediate 
Pre vs 

follow-up 
Immediate vs 

follow-up 

Neck Lateral flexion (cm): 
Group A 11.91±2.17 10.75±2.04 10.24±1.9 0.001 0.001 0.12 
Group B 13±2.51 10.57±2.45 9.78±2.55 0.001 0.001 0.007 

p=0.15 p=0.79 p=0.52 
Neck rotation (cm): 

Group A 11.5±2.09 10.27±2.66 9.73±2.2 0.001 0.001 0.09 
Group B 11.96±2.21 9.74±1.95 9.16±1.75 0.001 0.001 0.06 

p=0.5 p=0.48 p=0.37 

SD: Standard deviation. p-value: Level of significance. 

Discussion 

This is the first study to investigate and compare 
the effects of IASTM using m2t blade and TPR in 
term of neck lateral flexion and rotation range of 
motion on UT MTrPs in mechanical neck pain. 

Both groups showed significant effects in im-
proving range of motion. There was no significant 
difference in neck lateral flexion and rotation 
between the two groups. 

The improvements in patients who received 
IASTM by M2t blade could be explained through 
loosening and removal of scar tissues and adhesions 
secondary to skin scraping which decreased soft 
tissue consistency and improved range of motion. 
It also induced vasodilation response and microv-
ascular hemorrhage; so provided oxygen, nutrients 
and removed metabolic end products and inflam-
matory mediators which improved pain level and 
ppt. Fibroblastic activity and its proliferative inva-
sion were boosted leading to better collagen dep- 
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osition, maturation and consequently the healing 
process was enhanced [27-30]. 

It was also stated the role of Manual muscle 
treatment as anti inflammatory through increasing 
anti inflammatory mediators [31]. The results of 
IASTM using M2t blade were in agreement with 
many studies that showed significant effects in 
decreasing pain level, increasing functional level, 
PPT and range of motion [14,15,25,32]. 

The explanation of the effects of TPR was 
always a matter of debate. Simons, stated that TPR 
places a compressive force on an inflated ballon 
as a representation to MTrP that makes the con-
traction knot wider and shorter similar to normal 
shape and alignment [3]. The positive effects pro-
duced post compression supplied blood supply 
providing with nutrition, oxygen and all cellular 
energy demands needed in the form reactive hy-
peremia or secondary to spinal reflex mechanism 
[9]. These mechanisms optimize the length and 
extensibility of the muscle fibers with reversing 
the effects of the energy crisis which improve the 
range of motion. 

The results of TPR are in agreement with many 
studies that showed a significant effect on increas-
ing range of motion [10,33,34,35]. In contrast to our 
results, Gemmel et al., 2008 showed that there was 
no significant difference between groups in regard 
to secondary outcomes. Clinical improvement is 
the primary technique instead of statistical signif-
icance favouring ischemic compression. 

Limitations: 
Some limitations are present in our study. The 

study didn't include a control group and there was 
no long term follow-up so the long term effects of 
treatment weren't investigated in our study. 

Conclusion: 
IASTM using M2t blade and TPR were effective 

in treating patients with mechanical neck pain and 
UT MTrPs. 
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