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Background: Myofascial pain syndrome (MPS) is a muscle pain disorder characterized by the presence of
Myofascial Trigger Point (MTrP) within a taut band, local tenderness, referral of pain to a distant site,
restricted range of motion, and autonomic phenomena. The upper trapezius is the muscle most often affected
by MTrPs. Manual myofascial release (MFR) and Instrument-Assisted Soft Tissue Mobilization (IASTM) are
techniques of soft tissue release that are used to resolve MPS. Fifty six percent of physiotherapists complain of
pain in multiple areas due to the massage and manual therapy that they have to perform.

Objective: The objective of this study is to find whether IASTM is better than manual MFR in treating
patients with MPS in upper trapezius.
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Methods: This study was a single-blinded randomized controlled trial that included 31 participants,
both males and females between the age groups of 18-50 years. Participants were randomly divided into
two groups. Three sessions were given over a period of one week for both groups. Group A received IASTM along
with conventional treatment and Group B received Manual MFR along with the conventional treatment. The
outcome measures evaluated were pain, cervical range of motion, pain pressure threshold (PPT) of trigger
points, and the neck disability index. Pre- and post-measurements were taken and the analysis was done.
Results: Both the treatment methods significantly reduced pain, improved PPT, range of motion, and function.
The effects between the groups showed that IASTM was significantly better than manual MFR. to reduce pain.
The improvement in PPT, range of motion and function were equal in both the groups.

Conclusion: IASTM and manual MFR both are effective individually as treatment procedures for pain, PPT,
range of motion, and function. Neither of the treatment options can be considered better that the other. The
clinician can decide based on the availability of the instrument, training, patient’s preference, and his/her
comfort whether which of the two treatment methods should be used.

Keywords: Instrument assisted; myofascial; trapezius.

Introduction

Prevalence of myofascial pain syndrome (MPS) has
increased manifolds in the recent years.! Due to the
considerable economic burden that it imposes,
there is an imperative need to identify the best
treatment strategies for the same. MPS is the most
common reason for chronic pain. Out of those
suffering from MPS, more than 50% continue to
have it even one year after diagnosis.?

Simons et al. defined MPS as a muscle pain dis-
order characterized by the presence of Myofascial
Trigger Point (MTrP) within a taut band, local ten-
derness, referral of pain to a distant site, restricted
range of motion, and autonomic phenomena.?

Travell and Simons first proposed and defined
MTrP. An MTrP on mechanical stimulation pro-
duces a referred pain pattern typical of that mus-
cle, visible or palpable local twitch response and
restricted range of motion.* MTrPs are hypersen-
sitive, cord-like or nodular tender spots found in a
skeletal muscle. They are painful on palpation,
compression or stretch. The prevalence of affection
of these trigger points have found to be more in
postural muscles such as the trapezius.® It has been
found that 85% of people who come to pain clinics
show presence of trigger points in the neck, and
that occurs more commonly in women than men.°

The upper trapezius is a postural muscle and has
a high susceptibility for overuse.” It is probably the
muscle most often affected by MTrPs. The pain
pressure threshold (PPT) of eight different muscles
with a pressure algometer was measured in a study
and it was determined that the upper trapezius was
most sensitive to the pressure of the muscles tested.

The trigger point sites in the upper trapezius
commonly refer pain along the posterolateral as-
pect of the neck, behind the ear to the temple.®

MTTrP in the upper trapezius is known to usually
present with complains of neck pain, headache,
muscle stiffness, restricted ROM of the cervical
joint, and insomnia by the patient. It is frequently
caused by poor posture, acute trauma, muscle
stress, and psychological stress.!

Neck pain is found to be most common in people
within the working age group of 20-50 years, es-
pecially in people having desk jobs and who tend to
have forward neck posture.” The International
Association of Pain (IASP) proposed a classifica-
tion based on the duration of neck pain, as: acute
neck pain which lasts less than 7 days, subacute
neck pain which lasts for more than 7 days but less
than 3 months, and chronic neck pain which lasts
for a duration of 3 months or more.'°

MFR is a technique of soft tissue mobilization
which facilitates mechanical, neural, and psycho-
physiological adaptive potential as interfaced via the
myofascial system.®* MFR is the manual application
of long duration and low load stretch to the myo-
fascial complex which results in restoring its short-
ened length, decreased pain and improves function.!*

Focused MFR is used to target specific muscles.
This technique focuses on release of smaller
restrictions and subtle malalignments that are
present in the muscle and fascia.!?

Sustained manual pressure referred to as
ischaemic compression in this study has been given
to one group of participants as a part of the manual
MEFR protocol.
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This technique is known to have effects in re-
solving MTrPs. It is found that the MTrP bands
and nodules are formed due to localized bulging
and shortening of the sarcomere to produce ‘con-
traction knots’ or ‘contraction discs’. Ischaemic
compression reduces the height of the sarcomere
and causes concomitant lengthening of the sarco-
mere. Hou et al. found the effectiveness of ischae-
mic compression in resolving MTrPs of Upper
Trapezius muscle.!?

Instrument-assisted soft tissue mobilization
(IASTM) is based upon the rationale introduced by
James Cyriax. Unlike the Cyriax approach which
utilizes digital cross friction, IASTM is given using
specially designed instruments.'* It is a simple and
practical technique. The surface of the instrument
minimizes the force applied by the practitioner, but
maximizes the force that is delivered to the tissues,
hence, it is possible to stimulate deeply situated
points of adhesions.'® ITASTM stimulates connective
tissue remodelling via resorption of excessive fibro-
sis, it induces repair and regeneration of collagen
secondary to fibroblasts recruitment. This in turn
causes release and breakdown of scar tissues, adhe-
sions, and fascial restrictions.'*

TASTM is different from traditional MFR as it
uses specifically designed instruments to apply lon-
gitudinal pressure along the length of muscle fibres.
The grits and vibrations felt during scanning the
affected area facilitate the clinician’s ability to eval-
uate myofascial restrictions. Additionally, the in-
strument provides a mechanical advantage to the
clinician to treat with deeper force transmission than
while treating manually. This instrument reduces
the stresses imposed on the clinician’s hand.'¢

When TASTM is applied for rehabilitation, it is
generally given in the following six steps: Exami-
nation, warm up, IASTM, stretching, strengthen-
ing exercises, and cryotherapy. Warming up the
tissues beforehand increases the blood supply and
makes the tissues more pliable. One side effect of
TASTM is occurrence of petechiae. Petechiae is a
response that occurs due to the damage of super-
ficial capillaries and bruising that gives a reddish
discoloration on the area treated. Another side ef-
fect is occurrence of muscle soreness. Both these
side effects can be controlled with cryotherapy.'®

Various instruments have been developed for
use with soft tissue mobilization that differs in
material, size, and shape. One such tool is used in
this study, The Edge Mobility Tool, which is a
stainless steel tool with multiple dull and sharp

edges that contour the body for targeting the deep
and superficial tissues.'”

Exercises also have been considered as one of the
evidence-based modalities for decreasing pain, in-
creasing muscle strength, endurance, and flexibili-
ty. Hence, they help in reducing fear of movement
and enhancing normal life activities. Recent studies
also suggest that exercises including not only neck
but also the scapulothoracic region are more ben-
eficial for management of chronic neck pain.'®1

Poor scapular stabilization would increase the
activity of the upper trapezius for stabilization,
which in turn results in increased scapular elevation
and stress on the cervical origin of upper trapezius.?’

Fifty-six percent of physiotherapists complain of
pain in multiple areas due to the massage and
manual therapy that they have to peform.?!

The purpose of this study is to find whether
IASTM is better than manual MFR in treating
patients with MPS in upper trapezius.

Methodology

This study was conducted in the Physiotherapy
Outpatient Department of a tertiary care centre and
was a Randomized controlled trial (single blinded).

Participants

Patients with MPS of upper trapezius were in-
cluded. Sample size was 32 which was calculated
using G-power®??* where, Za = 1.96 (95% confi-
dence limit), Z3 = 0.954, and d = 1.332.%

Ethical approval was taken from the ethical
committee of Sancheti Institute for Orthopaedics
and Rehabilitation. Subjects were selected on the
basis of inclusion and exclusion criteria. Patients
that were included were both males and females
between 18 and 50 years of age with the Maximum
NPRS on activity score ranging from 4 to 8 and
had at least one trigger point present within a taut
band in upper trapezius muscle. Patients taking
analgesics within 48 h before first physiotherapy
treatment or those who were diagnosed with fibro-
myalgia, sensory disorders, disc disease, radiculo-
pathy, torticollis, ankylosing spondylitis, fracture
or dislocation of cervical vertebrae, and who had
underwent any recent surgery of the cervical spine
or shoulder were excluded from the study.

Participants were instructed to avoid all forms
other treatments until the entire treatment proto-
col is finished.
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Intervention

Three sessions scheduled on alternate days over a
period of one week were given to both the groups.
The treatment began with hot pack for 10 min over
the upper trapezius region followed by soft tissue
release technique (IASTM to group A and Manual
MFR to group B). After the technique, exercises were
given which included active range of motion exercises
for cervical spine (10 repetitions of each movement),
chin tuck exercises 10s hold and 10reps. and scap-
ular sets (10s hold and 10reps). The treatment was
concluded with cryotherapy using ice pack for 10 min
to prevent muscle soreness. Post intervention mea-
surements were taken after the last session.

Procedure for IASTM

The patient was in a prone position with his/her
head in neutral. A moisturizing cream was applied
on the skin for lubrication. Scanning for myofascial
restrictions was done with the sharper side of the
edge tool (Fig. 1). The tool kept at an angle of
60°.1925:26 For treatment, the blunt side of the
edge tool was used and short strokes were given at
the areas with restrictions for 4-5min, in a direc-
tion parallel to the muscle fibres.

Procedure for MFR

The following method was used for the focused
stretch of upper trapezius:

A TUnilateral Focused Stretch of the Upper
Trapezius was performed with the patient in su-
pine. The therapist placed the web space of one
hand at the base of the occiput and used one or
more fingers of the other hand to stretch the neck
portion of the Upper Trapezius. This position was
held until the release was felt. The release sequence
was repeated, by moving the hand down the
muscle fibres until the entire Upper Trapezius was
released. The patient’s head was rotated laterally
and the release sequence was repeated until a soft
end-feel was reached.?”

Fig. 1. The EDGE tool.

For ischemic compression

The muscle was lengthened to the point of increas-
ing resistance within the comfort zone and then a
gentle, gradually increasing pressure was applied
until the tissue resistance is felt. The pressure was
intermediate and maintained up to 60-90s until a
relief of tension is felt under the palpating finger.
Then, the pressure was increased until a new barrier
was felt and held until tissue tension released.!

Outcome measures

All the outcome measures were assessed at baseline
and after completion of the treatment protocol.
Pain intensity was measured by Numerical Pain
Rating Scale (maximum NRS during activity, NRS
at the time of evaluation), Neck function by Neck
Disability Index, PPT using pressure algometer for
the trigger points, and cervical range of motion for
flexion and opposite side lateral flexion was mea-
sured using inclinometer.
Assessment:

1. Intensity of pain was assessed by numerical

pain rating scale.
The subjects were asked to rate their pain on a
scale of 0-10 on the NPRS. They were asked to
rate the pain that was present at the time of
evaluation before the treatment began and after
the third treatment session. Also, subjects were
asked to rate the maximum pain they had expe-
rienced throughout the day during any activity.

2. Evaluation of cervical range of motion of flexion

and opposite side lateral flexion movements
using a pair of inclinometers was done.
One inclinometer was placed on the vertex and
the other at the spinous process of the first
thoracic vertebra. The patient was then asked to
do the movement with the inclinometers held in
that position by the assessor. The reading in the
inclinometer at the first thoracic vertebra was
subtracted from that of the one on the vertex
and the range of motion was determined.

3. Trigger points were palpated using the flat
palpation technique®® and marked with a pen
and a picture was clicked with the patient’s
consent as a reference for subsequent treatment
and assessment sessions. Evaluation of PPT
over the trigger points using pressure algometer
was done. Three readings for each trigger point
were recorded and their average was used for
analysis.
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4. Evaluation of functional neck disability using a
Neck Disability Index was done.

Randomization

Participants were randomly allocated to the two
groups using computer generated random numbers.

Each participant was assigned a number from 1
to 32 sequentially as they were recruited in the
study. The computer randomly allocated numbers
from the sequence of 1-32 to two different groups.

Blinding: This was a single blind study where the
outcome assessor was blinded to minimize the bias in
the outcomes. The blinded assessor was kept un-
aware of the participant’s group allocation and the
treatment being given. The outcome assessor was
equally qualified and skilled to assess the decided
outcome measuresi.e., NPRS, PPT, NDI, and ROM.

All the subjects were explained the entire study
design at the time of taking their consent and were
also aware of their group allocation.

CONSORT Flow Diagram

Results

This study included 32 patients out of which four
dropped out, two from each group due to personal
reasons. Both the groups had 14 subjects each. No
significant differences existed between the groups
at baseline as illustrated in Table 1. The mean age
of group A (IASTM) was 28.92 + / — 7.81 years
and that of group B (MFR) was 30.71 + / — 7.87
years. Analysis of the data was done using the
Statistical Package for the Social Sciences (SPSS
v26.0) software with « set at 0.05. Within the
group analysis using the Wilcoxon signed rank test,
it revealed statistically significant improvement in
both the groups (Tables and ). Between
groups analysis using the Mann—Whitney U test
revealed a significant difference between both the
groups for NPRS, which showed greater improve-
ments with TASTM. Analysis for all the other
outcome measures showed no significant difference
between the two groups (Table 3). The mean dif-
ferences of change in scores in all the variables are
plotted on a graph (Fig. 2).

Assessed for eligibility (n=49)

[ Enrollment J

Excluded (n=22)

+ Not meeting inclusion criteria (n= 19)
+ Declined to participate (n=0)

+ Other reasons (n= 3)

Randomized (n=32)

!

L

Y Allocation Y

Allocated to intervention (n=16)
+ Received allocated intervention (n=16)
+ Did not receive allocated intervention (n=0)

Allocated to intervention (n=16)
+ Received allocated intervention (n=16)
+ did not receive allocated intervention (n=0)

! {
|8

Follow-Up

)

Lost to follow-up (travelling) (n=2)

Discontinued intervention (n=0)

Lost to follow-up (travelling and personal
reasons) (n=2)

Discontinued intervention (n=0)

Analysis ] l

Analysed (n=14)

Analysed (n=14)
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Table 1. Demographic data and baseline values. Table 3. Between group analysis.
GROUP B: Change in Change in
GROUP A: JASTM MANUAL MFR Group A Group B p value
biles 4 B s, 4 EID Maximum NRS 3.7+ /-1.32 242+ /—115 0.011
A 28.92 + 7.81 30.71 + 7.87 L
o o Male/ 214 2/14 NRS at evaluation 3.57+ /—1.15 2.21+/—1.52 0.008
tomale PPT T1 5.094/—3.80 4.21+/—3.53 0.491
) PPT T2 482+ /—273 444 /—225 0491
M NRS 6.07 + 1.54 65+/—16
E:i}i?ill:ll;nactivity i PPT T3 563+ /—354 597+ /—3.74 0.713
Flexion 5284 /—3.890 471+ /—4.54 0.591
Pre-treatment NRS 521 + 1.62 435+ / —2.06
DR + Lateral flexion 842+ /—497 7.5+ /—412 0.623
it om NDI 10.26 + / —5.37 9.244 / —3.68 0.836
PPT T1 15.51 + 4.46 15.20 4+ / — 4.46
PPT T2 15.91 + 4.29 14.79 + / — 4.07
PPT T3 15 + 4.61 12.95 4+ / — 4.57 o ) .
Flexion A7 + 1037 46.57 + ? _6.34 significant in both groups. There was a significant
Lateral flexion 3542 + 594  35.78+/—6.32  difference between both the groups for improve-
NDI 28.10 + 10.54  31.28+/-9.32  ment in pain on activity (p = 0.011) and pain at

Table 2(A). Within group analysis of Group A.
Pre Post p value

Maximum NRS 6.07+/-1.54 235+ /-0.92 0.001

on activity
NRS at the time  5.21+/-1.62  1.64+/—1.08 0.001

of evaluation
PPT T1 1551+ / —4.46 20.61+/—6.86 0.001
PPT T2 1591+ /—4.29 20.74+/—4.40 0.001
PPT T3 15.00 + / — 4.61 20.63+ / —6.65 0.001
Flexion 47+ /—10.37 52.28+4+/—8.25 0.002
Lateral flexion = 35.42+/—594 43.85+ /—4.53 0.001
NDI 28.10+ / —10.54 17.84+ / —6.64 0.001

Table 2(B). Within group analysis of Group B.
Pre Post p value

Maximum NRS 65+ /—-16 4.07+/—1.38 0.001

on activity
NRS at the time 4.35+/—2.06 2.14+/—152 0.002

of evaluation
PPT T1 15.20 + / — 4.46 19.42+ / —5.56 0.001
PPT T2 14.79+ / — 4.07 19.19+ / —3.76 0.001
PPT T3 12.95+ / —4.57 18.92+ /—5.90 0.001
Flexion 46.57+ / —6.34 51.28+/ —5.95 0.003
Lateral flexion 35.78 +/—6.32 43.28+/—5.84 0.001
NDI 31.28 +/—9.32 22.03+ /—6.50 0.001

Discussion

Effect on pain

The change in the pain intensity scores (NRS on
activity and at the time of evaluation) was

the time of evaluation (p = 0.008) where greater
improvement was seen in the IASTM group.

The results of this study are consistent with a
study done by Soumik Basu et al. in 2020 where
they compared the effects of IASTM and ischaemic
compression on upper trapezius trigger points in
badminton players and found that IASTM was
more effective than ischaemic compression to re-
duce pain.?®

TASTM and manual MFR both techniques in-
tend to release facial adhesions, scar tissue or
tightness within the musculotendinous unit.?!

The analgesic effects achieved by MFR and
TASTM can be explained by activation of pain
gate mechanism which predicts that the faster
and larger A beta fibres carry touch and proprio-
ception and have an inhibitory effect on T cells
lymphocytes.!?1:29

Another mechanism of pain relief can be
explained by a study done by Portillo Soto et al.
comparing blood flow changes with IASTM and
massage demonstrated that both the techniques
increased skin temperature which indicates an in-
creased blood flow which in turn stimulates nutri-
ents and oxygen supply to the tissues. Reduction in
the pain might be due to the removal of waste
products as a result of increased circulation.??-3!

For manual MFR, Kerr et al. proposed a theory
that said the touch has the ability to re-normalize
the cortical somatosensory central pathways that
add to the painful perception in chronic pain.??
When manual MFR is applied with deep continu-
ous pressure to the skin and muscle, there is a de-
crease in the level of substance P which is one of
the primary pain activators.?? Decrease in cortisol
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outcome measures.

levels and increase in serotonin and dopamine
levels have also been reported to cause pain re-
duction after manual MFR.3!

The use of focused stretch technique in the
current study is supported by a study conducted
by Pooja Mane et al. in 2017 in which they com-
pared the effects of focused stretch MFR technique
and deep transverse friction massage on upper
trapezius and found that focused stretch was more
effective in improving the pain.”

TASTM increases fibroblast proliferation and
also demonstrates its increased effectiveness to re-
align the tissue of chronic injury and thus
contributes to end the pain cycle.??

At the same time, it is important to keep in
mind that since NPRS is a subjective outcome
measure there is always a chance of bias as the
scores are self-reported by the participants. Since
the participants were aware of their group alloca-
tion they might have an influence towards the
TASTM tool as it might seem like a newer tech-
nique to them.

Effect on pain pressure threshold

The change in the PPT scores measured using a
pressure algometer for three separate trigger points
(T1, T2, and T3) in the upper trapezius muscle was
significant within both the groups. There was no
significant difference between the groups for im-
provement in PPT at trigger points T1, T2,
and T3.

Trigger point release following ischaemic com-
pression is caused due to reactive hyperemia at the

Graph showing comparison between the groups for the mean change in the pre- and post-intervention data of all the

trigger point region, counter irritant effects or a
spinal reflex mechanism for causing relief of muscle
spasm.! The mechanism for increased PPT fol-
lowing IASTM may be a reduction in cell matrix
adhesions within an MTrP.??3* TASTM induces
tissue micro trauma to elicit a local inflammatory
response that promotes breakdown of scar tissue,
release of adhesions, synthesis of new collagen, and
connective tissue remodelling.!°

The use of MFR for trigger points is supported
by Manuel Rodrigues Hugert et al. who investi-
gated the efficacy of MFR therapy for improving
PPT and pain in patients with mechanical
neck pain. PPT over trapezius and sub occipital
muscles improved more significantly with MFR
than when compared to a physiotherapy multi-
modal program.!!

The effects obtained with TASTM are consistent
with a study conducted by Gulick et al. in 2017 to
determine if TASTM influences the PPT of an
MTrP and concluded that a 5min intervention
using three TASTM techniques on upper
trapezius can effectively increase the PPT of an
MTrP in six treatment sessions over a period of
three weeks.??

Effect on range of motion

A significant improvement in the range of motion
for flexion and opposite side lateral flexion was seen
within both the groups. There was no significant
difference between the groups for improvement in
range of motion of flexion and opposite side lateral
flexion of the cervical spine.
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Draper et al. demonstrated the importance of
increased tissue temperature for reducing tissue
stiffness. Reduced tissue stiffness can be a cause of
increased range of motion. In our study,
increased tissue temperature was achieved using
moist hot packs and both the soft tissue mobiliza-
tion manoeuvres, manual, and instrument
assisted.®®

Reduced pain leads to release of involuntary
muscle contraction and muscle guarding which can
be attributed to the increase in range of motion.!

Laudner et al. (2014) conducted a study using
Graston technique of TASTM on posterior shoulder
muscles and demonstrated an increase in the range
of motion on glenohumeral internal rotation and
horizontal adduction.?¢

Effect on disability

The neck disability index showed significant im-
provement within both the groups. When com-
pared between the groups, there was no statistical
difference found.

There exists a strong correlation between pain,
stiffness, loss of mobility, fatigue, emotional or so-
cial economic or psychosocial factors that influ-
ences physical functional impairment. Decrease
in pain and improvement in the range of motion in
both the groups may be the reason of decrease in
neck disability.?”

The results of our study are consistent with a
case report done by Zeynab et al. in 2018 that
evaluated the effect of IASTM on active trigger
points of upper trapezius and muscle fibre changes
and they concluded that six sessions of TASTM
when performed on alternate days reduces the pain
intensity, increases the PPT and reduces the NDI.
A study done by Rodrigues et al. in 2016 also found
significant improvement in NDI after five sessions
of MFR therapy in subjects with occupational
mechanical neck pain.?%39

Along with TASTM and manual MFR, both the
groups were given the same protocol of hot pack,
stretching, strengthening exercises, and cold pack.
The effect of this protocol in both the groups also
contributes to the explanation for pain relief and
improvement in function obtained.

A study done by Chaudhary et al. in 2013
showed the effectiveness of both MFR and cold
pack along with scapular retraction exercises and
cervical active movement exercises in reducing

pain and improving range of motion in subjects
with trapezius spasm.*’

Cryotherapy after the treatment can help in
reducing pain and controlling residual inflamma-
tion in the tissues. It prevents secondary hypoxic
injury in the cells and also helps in controlling
muscle soreness and petechiae.'®

Ylinen et al. in 2007 recommended upper
trapezius stretching to reduce neck pain,
improve PPT, and improve mobility.*! Muscle
stretching reduces the excitability of motor
nerve pools which in turn reduces the muscle
tone, pain and ischaemia, and releases the taut
bands.!*? The importance of release of taut
bands to break the cycle that induces ischaemic
contractions and perpetuates MPS is well
demonstrated.?

Thermotherapy which was given in the form of
moist hot pack is also a reason for the improve-
ments observed as it is a well-recommended treat-
ment for MTrPs. It causes increase in circulation,
relaxation of the muscles, and reduces tension on
the MTrPs.!

Thus, both the techniques were effective indi-
vidually in improving pain, PPT, functional dis-
ability, and mobility. However, when compared to
each other, there was no statistical difference be-
tween the two techniques except for pain which
was better improved with TASTM.

Similar results were reported in a study done by
Swati Paranjpe et al. in 2020 where they compared
manual MFR versus IASTM on levator scapulae in
patients with chronic neck pain.?' Another study
done by Vijay Kumar et al. in 2019 on calf pain
showed effectiveness of both TASTM and com-
pressive MFR.*?

The results of our study are partially consistent
with a meta-analysis done on chronic low back pain
comparing effects of TASTM and manual MFR.
They concluded that both the techniques were
equally effective to reduce pain although improve-
ment in disability was significantly greater with
TASTM compared to hands on MFR.??

TIASTM and manual MFR have their own
advantages and disadvantages.?!

In manual MFR, human touch can elicit relax-
ation, provide feedback in pressure and procedure
based on tactile information and patient feed-
back.?? Tt does not need availability of any in-
strument. However, it imposes a lot of stress on the
clinician’s hand and is a time-consuming
technique.?!
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Availability of the instrument and training for
its use are prerequisites for delivering TASTM
technique.?! TASTM is an aggressive technique but
can find exact areas of restrictions, allows for dee-
per penetration, and also improves the mechanical
advantage and reduces the stress imposed on the
therapist’s hand. Also, it is given for a shorter
duration and hence it is time efficient.?2-36

Thus, we conclude that TASTM and manual
MFR both are effective individually as treatment
procedures for pain, PPT, range of motion, and
function. Neither of the treatment options can be
considered better that the other. The clinician can
decide based on the availability of the instrument,
training, patient’s preference and his/her comfort
whether which of the two treatment methods
should be used.

Limatations

This study had a few limitations which include the
following:

— Lack of long-term follow up of the participants.

— Retention of the improvements achieved was
not assessed.

— The sample size was small, leading to reduced
statistical power.

— NPRS being a subjective outcome measure is
associated with the risk of bias.

— There may be an interaction between the
treatment effects of MFR/IASTM and other
treatments given i.e., hot and cold packs and
exercises.

Acknowledgments

We would like to express our heartfelt gratitude to
Dr. Rachana Dabadghav for her valuable expertise
and constant encouragement throughout this re-
search and to Dr. Ruchita Agarwal for being the
blind assessor of our subjects. Lastly, we extend
our gratitude to all the subjects for participating in
this research. The clinical trial number is CTRI/
2019/11,/021867.

Conflict of Interest

The authors declare that there is no conflict of
interest relevant to this study.

Funding/Support

This research did not receive any specific grant
from funding agencies in the public, commercial or
non-profit sectors.

Author Contributions

Study design and project management was done by
Shweta Agarwal, Nilima Bedekar, Ashok Shyam,
and Parag Sancheti. Data collection was done by
Shweta Agarwal.

Data analysis, manuscript writing, and revision
of this paper were carried out by Shweta Agarwal
and Nilima Bedekar.

References

1. Hou CR, Tsai LC, Cheng KF, Chung KC, Hong
CZ. Immediate effects of various physical thera-
peutic modalities on cervical myofascial pain and
trigger-point sensitivity. Arch Phys Med Rehabil
2002;83(10):1406-14.

2. Kumbhare D, Shaw S, Grosman-Rimon L, Nose-
worthy MD. Quantitative ultrasound assessment of
myofascial pain syndrome affecting the trapezius: A
reliability study. J Med Ultrasound 2017;
36(12):2559-68.

3. Cantu R, Grodin J. Myofascial Manipulation,
Theory and Clinical Application. 2nd ed.
Gaithersburg, Maryland: Aspen Publishers, 2001.

4. Wang G, Gao Q, Hou J, Li J. Effects of tempera-
ture on chronic trapezius myofascial pain syndrome
during dry needling therapy. Evid Based Comple-
ment Alternat Med 2014;2014:638268. Available at
https://www.ncbi.nlm.nih.gov/pmec/articles/
PMC4212540/.

5. Emshi ZA, Okhovatian F, Kojidi MM, Zamani S.
The effects of instrument-assisted soft tissue mo-
bilization on active myofascial trigger points of
upper trapezius muscle. J Clin Physiother Res
2018;3(3):133-8.

6. El-hafez HM, Hamdy HA, Takla M, Ahmed SE,
Genedy AF, Al Shaymaa S. Instrument-
assisted soft tissue mobilisation versus stripping
massage for upper trapezius myofascial
trigger points. J Taibah Univ Med Sci 2020;
15(2):87-93.

7. Mane P, Pawar A, Warude T. Effect of myofascial
release and deep transverse friction massage as an
adjunct to conventional physiotherapy in case
unilateral upper trapezitis-comparative study. Int J
Sci Res 2017;6(3):644-47.



66

S. Agarwal et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Fryer G, Hodgson L. The effect of manual pressure
release on myofascial trigger points in the upper
trapezius muscle. J Bodyw Mov Ther 2005;
9(4):248-55.

Nitsure P, Welling A. Effect of gross myofascial
release of upper limb and neck on pain and function
in subjects with mechanical neck pain with upper
limb radiculopathy: A clinical trial. Int J Dental
Med Res 2014;1(3):8-16.

Gauns SV, Gurudut PV. A randomized controlled
trial to study the effect of gross myofascial release
on mechanical neck pain referred to upper limb. Int
J Health Sci 2018;12(5):51.

Rodriguez-Huguet M, Gil-Salu JL, Rodriguez-
Huguet P, Cabrera-Afonso JR, Lomas-Vega R.
Effects of myofascial release on pressure pain
thresholds in patients with neck pain: A single-
blind randomized controlled trial. Am J Phys Med
Amp Rehabil 2018;97(1):16-22.

Gurudut P, Welling A, Kudchadkarontent G.
Combined effect of gross and focused myofascial
release technique on trigger points and mobility in
subjects with frozen shoulder — A pilot study. Int J
Health Sci Res 2019;9(4):52-61.

Fryer G, Hodgson L. The effect of manual pressure
release on myofascial trigger points in the upper
trapezius muscle. J Bodyw Mov Ther 2005;
9(4):248-55.

Cheatham SW, Lee M, Cain M, Baker R. The ef-
ficacy of instrument assisted soft tissue mobiliza-
tion: A systematic review. J Can Chiropr Assoc
2016;60(3):200.

Kim J, Sung DJ, Lee J. Therapeutic effectiveness of
instrument-assisted soft tissue mobilization for soft
tissue injury: Mechanisms and practical applica-
tion. J Exerc Rehabil 2017;13(1):12.

Baker RT, Nasypany A, Seegmiller JG, Baker JG.
Instrument-assisted soft tissue mobilization treat-
ment for tissue extensibility dysfunction. Int J Ath
Ther Train 2013;18(5):16-21.

Rowlett CA, Hanney WJ, Pabian PS, McArthur
JH, Rothschild CE, Kolber MJ. Efficacy of
instrument-assisted soft tissue mobilization in
comparison to gastrocnemius-soleus stretching
for dorsiflexion range of motion: A randomized
controlled trial. J Bodyw Mov Ther 2019;23(2):
233-40.

Dissanayaka TD, Pallegama RW, Suraweera HJ,
Johnson MI, Kariyawasam AP. Comparison of the
effectiveness of transcutaneous electrical nerve
stimulation and interferential therapy on the upper
trapezius in myofascial pain syndrome: A ran-
domized controlled study. Am J Phys Med Rehabil
2016;95(9):663-72.

Celenay ST, Kaya DO, Akbayrak T. Cervical and
scapulothoracic stabilization exercises with and

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

without connective tissue massage for chronic me-
chanical neckpain: A prospective, randomised
controlled trial. Man Ther 2016;21:144-50.

Page P, Frank C, Lardner R. Assessment and
Treatment of Muscle Imbalance: The Janda Ap-
proach. IL: Human Kinetics, 2010.

Williams M. Comparing pain and disability out-
comes of instrumental versus hands on myofascial
release in individuals with chronic low back pain: A
meta-analysis. Doctoral dissertation, California
State University, Fresno, 2017.

Loghmani MT, Bane S. Instrument-assisted soft
tissue manipulation: Evidence for its emerging ef-
ficacy. J Nov Physiother S 2016;3:2, https://www.
omicsonline.org/open-access/instrumentassisted-
soft-tissue-manipulation-evidence-for-its-emergin-
gefficacy-2165-7025-S3-012.php?aid=78250.
Mohamady HM, Waked IS, Attalla AF. Preoper-
ative respiratory physical therapy program as a
prehabilitation to improve inspiratory muscle
function and quality of life in patients undergoing
upper abdominal surgeries: A prospective ran-
domized controlled trial. Bull Fac Phys Ther 2016;
21(1):17.

Gulick DT. Instrument-assisted soft tissue mobili-
zation increases myofascial trigger point pain
threshold. J Bodyw Mov Ther 2018;22(2):341-5.
Gerwin  RD. Diagnosis of myofascial pain
syndrome. Phys Med Rehabil Clin 2014;25(2):
341-55.

Bulbuli AS, Mirajkar N, Singh M. Comparison of
myofascial release and IASTM using M2T blade on
heel pain: A randomized controlled trial. Ind J
Appl Res 2018;7(10).

Manheim C. The Myofascial Release Manual. 3rd
ed. Thorofare NJ: SLACK Incorporated, 2008.
Basu S, Edgaonkar R, Baxi G, Palekar TJ,
Vijayakumar M, Swami A et al., Comparative
study of instrument assisted soft tissue mobilisation
vs ischemic compression in myofascial trigger
points on upper trapezius muscle in professional
badminton players. Indian J Physiother Occup
Ther 2020;14(1):253-58.

William E, Prentice Therapeutic Modalities
in Rehabilitation. 4th ed. Europe: McGraw-Hill
Education, 2011.

Portillo-Soto A, Eberman LE, Demchak TJ,
Peebles C. Comparison of blood flow changes with
soft tissue mobilization and massage therapy.
J Altern Complement Med 2014;20(12):932-36.
Paranjape S, Lad R. Comparison of manual versus
instrument assisted soft tissue mobilisation of le-
vator scapulae in chronic neck pain. Int J Res Rev
2020;7(3):364-69.

Kerr CE, Wasserman RH, Moore CI. Cortical dy-
namics as a therapeutic mechanism for touch



Comparison between effects of IASTM and manual MFR 67

33.

34.

35.

36.

37.

38.

healing. J Altern Complement Med 2007;13(1):
59-66.

Gehlsen GM, Ganion LR, Helfst RO. Fibroblast
responses to variation in soft tissue mobilization
pressure. Med Sci Sports Exerc 1999; 31(4):531.
Loghmani MT, Warden SJ. Instrument-assisted
cross-fiber massage accelerates knee ligament
healing. J Orthop Sports Phys Ther 2009;
39(7):506-14.

Draper DO, Mahaffey C, Kaiser D, Eggett D, Jar-
min J. Thermal ultrasound decreases tissue stiffness
of trigger points in upper trapezius muscles. Phy-
siother Theory Pract 2010;26(3):167-72.

Laudner K, Compton BD, McLoda TA, Walters
CM. Acute effects of instrument assisted soft tissue
mobilization for improving posterior shoulder range
of motion in collegiate baseball players. Int J Sports
Phys Ther 2014;9(1):1.

Mohanty P. Effectiveness of soft tissue mobilisation
as an adjunct to the conventional therapy in
patients with Ankylosing Spondylitis. J Nov Phy-
siother Rehabil 2018;2:001-014.

Emshi ZA, Okhovatian F, Kojidi MM, Zamani S.
The effects of instrument-assistedsoft tissue mobi-
lization on active myofascial trigger points of upper
trapezius muscle. J Clin Physiother Res 2018;
3(3):133-8.

39.

40.

41.

42.

43.

Rodriguez-Fuentes I, De Toro FJ, Rodriguez-
Fuentes G, de Oliveira IM, Meijide-Failde R,
Fuentes-Boquete IM. Myofascial release therapy in
the treatment of occupational mechanical neck
pain: a randomized parallel group study. Am J
Phys Med Rehabil 2016;95(7):507—15.

Chaudhary ES, Shah N, Vyas N, Khuman R,
Chavda D, Nambi G. Comparative study of myo-
fascial release and cold pack in upper trapezius
spasm. Int J Health Sci Res 2013;3(12):20-7.
Ylinen J, Kautiainen H, Wirén K, Hékkinen A.
Stretching exercises vs manual therapy in treat-
ment of chronic neck pain: A randomized, con-
trolled cross-over trial. J Rehabil Med 2007;
39(2):126-32.

Kim CY, Kim HD. Comparison of sensorimotor
training using Chin-Tuck exercise with therapeutic
stretching training on neck pain and mobility in
individuals with chronic non-specific neck pain: A
pilot randomized controlled trial. Korean Soc Phys
Med 2019;14(2):29-40.

Vijayakumar M, Jaideep A, Khankal R. Effective-
ness of compressive myofascial release vs instru-
ment assisted soft tissue mobilization in subjects
with active trigger points of the calf muscle limiting
ankle dorsiflexion. Int J Health Sci Res 2019;
9(4):98-106.



	Comparison between effects of instrument-assisted soft tissue mobilization and manual myofascial release on pain, range of motion and function in myofascial pain syndrome of upper trapezius &mdash; A randomized controlled trial
	Introduction
	Methodology
	Participants
	Intervention
	Procedure for IASTM
	Procedure for MFR

	For ischemic compression
	Outcome measures
	Randomization


	CONSORT Flow Diagram
	Results
	Discussion
	Effect on pain
	Effect on pain pressure threshold
	Effect on range of motion
	Effect on disability
	Limitations

	Acknowledgments
	Conflict of Interest
	Funding/Support
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 900
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


