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This article reviews the mechanism and effects of instrument-assisted 
soft tissue mobilization (IASTM), along with guidelines for its practical 
application. IASTM refers to a technique that uses instruments to re-
move scar tissues from injured soft tissues and facilitate healing pro-
cess through formation of new extracellular matrix proteins such as 
collagen. Recently, frequent use of this instrument has increased in the 
fields of sports rehabilitation and athlete training. Some experimental 
studies and case reports have reported that IASTM can significantly 
improve soft tissue function and range of motion following sports injury, 
while also reducing pain. Based on the previous studies, it is thought 
that IASTM can help shorten the rehabilitation period and time to return 

to sports among athletes and ordinary people who have suffered sports 
injuries. However, few experimental studies of the mechanisms and ef-
fects of IASTM have examined, while case reports have accounted for 
the majority of articles. In the future, the scientific basis of IASTM and 
its reliability should be provided through well-designed experimental 
studies on humans. Moreover, IASTM studies that have mostly focused 
on tendons need to broaden their scope toward other soft tissues such 
as muscles and ligaments. 
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INTRODUCTION

In today’s society, a large proportion of the population partici-
pates in exercise. However, when the general public overexert 
themselves with high-intensity exercise or long periods of exercise 
with poor posture, injuries to the soft tissues, such as muscles, lig-
aments, and tendons, can occur (Hart, 1994; Yeung and Yeung, 
2001). Because sports injuries reduce soft tissue function and in-
crease pain, they can have a negative impact on maintaining one’s 
optimal conditioning. Therefore, rehabilitation after a sports inju-
ry is critical, and several interventions have been proposed to help 
the process of healing. These include electroacupuncture, extra-
corporeal shockwave therapy, hyperbaric oxygen therapy, laser 
therapy, prolotherapy, and whole body cryotherapy (Barata et al., 
2011; Costello et al., 2015; Delbari et al., 2007; Inoue et al., 

2015; Steinacker and Steuer, 2001; Topol et al., 2005). However, 
some of these methods require expensive equipment and their ef-
fectiveness is still being debated.

Recently, instrument-assisted soft tissue mobilization (IASTM) 
has received much attention. IASTM is a technique that involves 
using instruments to address musculoskeletal pathology-related 
impairments and help heal soft tissues (Kivlan et al., 2015; Sevier 
and Stegink-Jansen, 2015). When a stimulus is applied to the in-
jured soft tissue using an instrument, the activity and the number 
of fibroblasts increase, along with fibronectin, through localized 
inflammation, which then facilitates the synthesis and realign-
ment of collagen is one of the proteins that makes up the extracel-
lular matrix (Davidson et al., 1997; Gehlsen et al., 1999; Ham-
mer, 2008). Some studies have reported that IASTM can reduce 
pain caused due to sports injury and improve soft tissue function 
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and joint range of motion (ROM) (Howitt et al., 2009; Miners 
and Bougie, 2011; Schaefer and Sandrey, 2012). Howitt et al. 
(2009) reported that when applied to a triathlete who had suffered 
an acute grade 1 strain in the tibialis posterior muscle, IASTM 
was able to reduce pain, while Schaefer and Sandrey (2012) indi-
cated that IASTM improved ankle ROM in high school athletes 
with chronic ankle instability. Moreover, Miners and Bougie 
(2011) also reported that IASTM helped improve soft tissue func-
tion in ordinary people with chronic Achilles tendinopathy result-
ing from persistent running.

The results of the above mentioned studies demonstrate the fact 
that IASTM is effective in the treatment and rehabilitation of ath-
letes and ordinary people who have sports injuries. If IASTM can 
be applied clinically, then it can help speed up healing following 
an injury and the successful return to sports or daily activities. Ac-
cordingly, the objective of the present study was to use previous 
studies as the basis to examine the mechanism and effects of 
IASTM and provide guidelines for its practical application.

INSTRUMENT-ASSISTED SOFT TISSUE 
MOBILIZATION

In ancient Greece and Rome, a small metallic instrument 
known as a “strigil” was used in bathhouses for therapeutic pur-
poses (Hammer, 2008), and such an instrument has led to today’s 
IASTM. Another origin of IASTM is a traditional Chinese thera-
py known as “gua sha” (Nielsen et al., 2007). The word “gua sha” 
refers to the red spot that appears on the skin when an instrument 
is used to push or scrape the skin, increasing the blood flow to fa-
cilitate the supply of blood and oxygen to the soft tissues (Chiu et 
al., 2010; Hammer, 2008). IASTM is based on these principles 
and it is a technique that is a modified version of traditional soft 
tissue mobilization, such as “gua sha.” IASTM includes augment-
ed soft tissue mobilization (Astym), fascial abrasion technique, 
Graston technique, and sound-assisted soft tissue mobilization 
(Hammer, 2008; Kivlan et al., 2015; Markovic, 2015), with dif-
ferent names referring to the different material or shape of the in-
strument used. While rocks, wooden sticks, and animal bones 
may have been used historically to apply a stimulus to the skin, 
various instruments made primarily of stainless steel are used to-
day (Fig. 1).

IASTM is a simple and practical technique (Loghmani and 
Warden, 2009). Because the surface of the instrument minimizes 
the force used by the practitioner, but maximizes the force deliv-
ered to the tissues, it is possible to stimulate points of adhesion 

located in deep areas (Baker et al., 2013; Burke et al., 2007; Car-
ey-Loghmani et al., 2010; Hammer, 2008; Hammer and Pfefer, 
2005). Hayes et al. (2007) found that the levels of discomfort and 
fatigue experienced by therapists who treated patients with 
IASTM were significantly lower than the levels in therapists treat-
ing their patients using the metal end of a reflex hammer. More-
over, IASTM has another advantage of being able to produce posi-
tive effects in a much shorter period than friction massage, anoth-
er mode of soft tissue therapy, which requires 15–20 min (Ham-
mer, 2008). Currently, IASTM (especially the Graston technique) 
is included in the curriculum of physical therapy and chiropractic 
in some American colleges, while its use in the fields of sports re-
habilitation and athlete training is also increasing.

Mechanism of IASTM
In sports, soft tissue injuries can occur from excessive tension or 

overuse (Hart, 1994; Yeung and Yeung, 2001). After an injury, 
inflammation and proliferation of new cells occur, during which 
fibrosis and formation of scar tissue in the injured soft tissue may 
occur (Sato et al., 2003). These changes reduce tissue elasticity 
and cause adhesion, which can lead to diminished soft tissue func-
tion and pain (Huard et al., 2002; Melham et al., 1998). In par-
ticular, scar tissue limits perfusion to the injured soft tissue, re-
stricting the supply of oxygen and nutrients, and interferes with 
collagen synthesis and regeneration of tissues, which may then 
cause incomplete functional recovery (Chen and Li, 2009; Gaug-
litz et al., 2011). These alterations also increase the risk of reinjury 
(Huard et al., 2002).

The biggest goal of IASTM is to remove scar tissues and pro-
mote a return to normal function following soft tissue regenera-

Fig. 1. Application of instrument-assisted soft tissue mobilization using stain-
less steels.
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tion (Gehlsen et al., 1999; Melham et al., 1998). When the scar 
tissue is removed by IASTM, functional normalization around the 
soft tissue can be achieved (Black, 2010). Microvascular and capil-
lary hemorrhage, along with localized inflammation, can occur as 
a result of using IASTM to apply appropriate pressure and shear 
force to the soft tissue. Such inflammation restarts the healing 
process by removing the scar tissue and releasing adhesions, while 
also increasing blood and nutrient supply to the injured area and 
migration of fibroblasts (Baker et al., 2013; Davidson et al., 1997; 
Gehlsen et al., 1999; Hammer, 2008). Ultimately, new collagen 
is synthesized and realigned, which enables the turnover and re-
generation of the injured tissue (Davies and Backopp, 2010; Ge-
hlsen et al., 1999).

This hypothesis has been supported by some animal and human 
studies. Davidson et al. (1997) applied IASTM to the Achilles 
tendon in a rat model with enzyme-induced injury and found that 
earlier recovery of limb function was facilitated by a significant 
increase in the recruitment and activation of fibroblasts. Moreover, 
Gehlsen et al. (1999) also reported that when IASTM was applied 
to rats with enzyme-induced injury of the Achilles tendon, a sig-
nificantly increased number of fibroblasts were observed in the 
tissue samples under electron microscopy. In other words, because 
IASTM affects fibroblasts, it was able to accelerate the healing of 
injured tendons. Fibroblasts are associated with collagen synthesis 
(Davidson et al., 1997; Gehlsen et al., 1999). Tropocollagen pro-
duced by fibroblasts acts as a precursor to collagen (Church et al., 
1971). Collagen deformation in soft tissues is one of the causes of 
delayed healing, while IASTM has a positive impact on the resyn-
thesis and organization of collagen (Davidson et al., 1997; Ge-
hlsen et al., 1999).

Such changes to collagen require fibronectin (Lehto et al., 
1985), the levels of which are increased by IASTM. Fibronectin is 
a noncollagenous glycoprotein that moves like adhesion molecules 
that connect collagen and cells, is synthesized by fibroblasts and 
epithelial cells, and is essential for tissue formation and repair 
(Lenselink, 2015). According to one study, applying IASTM to 
the tendons of injured rats showed increased fibronectin staining 
(Davidson et al., 1997). In contrast, not applying any treatment 
after an injury can result in disorganized collagen alignment in 
the soft tissue and formation of scar tissue. Loghmani and Warden 
(2009) reported that applying IASTM to rats with an injury to 
the medial collateral ligament (MCL) of the knee resulted in 
quicker healing than that in the untreated ligament, with the lig-
ament in the untreated leg showing poor collagen alignment and 
a greater degree of scar tissue formation.

IASTM has also been reported to cause changes in the vascular 
response in injured soft tissues. Loghmani and Warden (2013) ap-
plied IASTM to the injured MCL of the knee in rats and found 
that the leg that had IASTM applied showed a significant increase 
in perfusion, along with the proportion of arteriole-sized blood 
vessels in the tibial third of the ligament, as compared with the 
untreated leg. Recently, Loghmani et al. (2016) reported that ap-
plying IASTM resulted in a threefold increase in the number of 
tissue-resident mesenchymal stem cells that exist in arterial ad-
ventitia and microvessels. The fact that fibroblasts originate from 
mesenchymal stem cells (Mills et al., 2013), IASTM can be con-
sidered to be closely associated with fibroblast activity. Moreover, 
these changes serve as evidence that IASTM can increase the blood 
supply to injured soft tissues by exerting a positive effect on the 
repair of nearby microvascular morphology. Portillo-Soto et al. 
(2014) indicated that applying IASTM to the human calf in-
creased the blood flow in the area where IASTM was applied, as 
observed by the increase in skin temperature (from 25.83°C±0 
.30°C to 31.831°C±0.205°C).

Meanwhile, some studies have mentioned that the mechanism 
of action of IASTM involves restarting the healing process by 
causing localized inflammation in the soft tissue (Hammer, 2008; 
Melham et al., 1998). Poor vascularity in soft tissues due to injury 
acts as a factor that restricts the inflammatory response. Restric-
tion of the inflammatory response causes disorganization or weak-
ening of the soft tissue structure (Fredericson et al., 2005; White, 
2011). On the other hand, an adequate amount of inflammation 
in the injured tissue can induce secretion of growth factors, which 
can facilitate healing by promoting stimulation of fibroblasts and 
collagen synthesis (Molloy et al., 2003). Moreover, based on the 
results from studies of the association between inflammation and 
fibroblasts (Molloy et al., 2003), as well as claims that IASTM can 
improve poor vascularity and significantly increase the number of 
fibroblasts (Davidson et al., 1997; Gehlsen et al., 1999; Loghmani 
and Warden, 2013), the inflammation hypothesis may seem plau-
sible. However, a recent study by Vardiman et al. (2014) reported 
that no significant results were found when changes in the level of 
cytokines involved in inflammation, such as interleukin-6 and tu-
mor necrosis factor-α, were observed after applying IASTM. They 
also found no effect on some indicators of musculoskeletal func-
tion (passive ROM, passive resistive torque, and maximum volun-
tary contraction peak torque). However, Vardiman et al. (2014) 
conducted their study in healthy males with no injuries. Unlike 
patients with sports injury, healthy individuals do not have in-
flammation. As a result, IASTM may not show any effect. To our 
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knowledge, the study performed by Vardiman et al. (2014) is the 
only one that has examined changes in inflammation following 
IASTM. Therefore, the inflammation hypothesis of IASTM needs 
to be verified further through well-designed experimental studies 
in patients with sports injuries. The mechanism of IASTM pre-
sented in this section is summarized in Fig. 2.

Effect of IASTM
Soft tissue function

Diminished soft tissue function following a sports injury makes 
it difficult to participate again in sports or activities of daily liv-
ing. Therefore, recovery of soft tissue function represents one of 
the most important goals in sports rehabilitation. IASTM has 
been studied mostly in relation to tendon injuries. Previous stud-
ies have demonstrated IASTM as a treatment technique that can 
bring about positive changes in the recovery of soft tissue function 
following tendon injury. Black (2010) stated that when five ses-
sions of IASTM were applied over a 4-week period in patients 
who sustained patellar tendon injury from basketball, their lower 
extremity functional scale (LEFS) scores improved by 23%–44%, 
while Sevier and Stegink-Jansen (2015) reported that when 
IASTM was applied twice a week for 4 weeks in patients with lat-
eral elbow tendinopathy, better known as tennis elbow, their 
DASH (disabilities of the arm, shoulder, and hand) scores de-
creased more than those of the eccentric exercise group and their 
maximum grip strength increased. Meanwhile, Park et al. (2015) 

reported that applying IASTM three times a week for approxi-
mately 22 days in patients hospitalized for Achilles tendinitis re-
sulted in a significant increase in the walking distance; patients 
who had difficulties walking 180 m prior to IASTM application 
were able to increase their walking distance up to 390 m after 
IASTM. Moreover, Papa (2012) also indicated that when IASTM 
was applied for one to two sessions per week for 8 weeks as part of 
a rehabilitation program for patients with Achilles tendinopathy, 
their LEFS scores improved from 48 to 80.

Recently, McConnell et al. (2016) applied eight sessions of 
IASTM over a 4-week period in adults with Achilles tendinopa-
thy and found that Young’s modulus, a measure of elasticity, in-
creased by 34.5% and stiffness increased by 31.8%, while the Vic-
torian Institute of Sport Assessment for Achilles (VISA-A) score, 
an index showing the severity of Achilles tendinopathy, improved 
from an average of 13 points to 86 points. Moreover, two subjects 
in particular showed VISA-A scores of ≥90 points, demonstrating 
that they had recovered from Achilles tendinopathy. In addition, 
McConnell et al. (2016) also reported clinically significant chang-
es in the functional test results of patients with Achilles tendinop-
athy after applying IASTM. Furthermore, a study by McCormack 
et al. (2016) showed that applying a combination of eccentric ex-
ercise together with IASTM for 12 weeks resulted in a greater im-
provement in VISA-A scores of patients with Achilles tendinopa-
thy when compared with applying eccentric exercise alone. The 
fact that these improvements were sustained even at the 26th and 

Fig. 2. Mechanism of instrument assisted soft tissue mobilization on soft tissue injury.
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52nd week of treatment is particularly noteworthy.
Chronic tendon injuries, such as tendinopathy, require lengthy 

management due to the physiological and anatomical characteris-
tics of tendons and, in some cases, the patient may not respond 
well to treatments (Sharma and Maffulli, 2005). In comparison to 
muscles, tendons have lower oxygen consumption and metabolic 
rate and thus demonstrate slower healing after an injury (Wil-
liams, 1986). Up to now, drugs and/or physical therapy have been 
used for the treatment of tendinopathy, but there are conflicting 
opinions on their effectiveness (Andres and Murrell, 2008). Espe-
cially in the case of steroids, they may be effective for controlling 
pain in a patient with tendinopathy over the short term, but long-
term use may have negative effects on the soft tissue function as 
they can delay tissue healing and further exacerbate the injury 
(Magra and Maffulli, 2006; Marsolais et al., 2007). In the light of 
this, IASTM can be considered as a good alternative for the recov-
ery of soft tissue function following tendinopathy. Recent reports 
have also indicated that IASTM can be used to prevent Achilles 
tendinopathy. Bayliss et al. (2015) applied eight sessions of 
IASTM over 4 weeks in adults who had been confirmed to have a 
shortened Achilles tendon from a lunge test and found that their 
tendons showed a pattern of significant gain in Young’s modulus 
and increase in tendon resting length than the control tendons 
that underwent simple stretching alone. If the Achilles tendon 
becomes shortened, it increases the risk of injury to the lower ex-
tremities and can progress into Achilles tendinopathy, while the 
running efficiency is also reduce (Bayliss et al., 2015). Therefore, 
increasing the Young’s modulus or the resting length of shortened 
tendons through IASTM can not only eliminate the potential risk 
for Achilles tendinopathy but could also lead to a potential func-
tional improvement.

In the meantime, some studies have reported that IASTM can 
also affect muscles. Faltus et al. (2012) stated that when five ses-
sions of IASTM were applied over a period of 6 weeks in cyclist 
who had sustained a partial rectus femoris tear, ultrasound exam-
ination demonstrated a reduced focal lesion size, echogenicity, and 
hypoechoic zone around the tissue when compared with the result 
from early stage of treatment, while also demonstrating improved 
tissue continuity. After applying IASTM, morphological changes 
in the tissues confirmed via ultrasound examination can serve as 
direct evidence of musculoskeletal functional recovery, and such 
morphological changes have been shown to lead to improved 
LEFS scores (from 67 to 75). However, this study was a case report 
involving just one cyclist, implying that it is necessary to conduct 
studies with larger sample sizes. Kivlan et al. (2015) used a uni-

lateral isometric squat to measure muscle performance in patients 
with muscular weakness from injury immediately after a single 
application of IASTM on lower extremity muscles. The results 
showed that the change in maximal force output was significantly 
improved in the IASTM group than in the placebo and control 
groups. Unlike the study by Faltus et al. (2012), the study by 
Kivlan et al. (2015) was able to quickly show a significant change 
in muscle function despite only a single application of IASTM. 
Regarding the potential mechanism of action, Kivlan et al. (2015) 
suggested an increase in fascial mobility, proliferation of extracel-
lular matrix fibroblasts, and blood supply to the area near the in-
jured tissue, along with a decrease in cellular matrix adhesion and 
localized ischemia. As already described in the “Mechanism of 
IASTM” section of this article, some of the hypotheses suggested 
by Kivlan et al. (2015) have been proven through a number of an-
imal and human studies (Davidson et al., 1997; Loghmani and 
Warden, 2009, 2013; Portillo-Soto et al., 2014).

In summary, it was found that IASTM can stimulate not only 
tendons but also other soft tissues, such as muscles, to help im-
prove soft tissue functions in a chronic or an acute manner. How-
ever, it is still unclear as to which extent structural and functional 
changes in tendons or muscles induced by IASTM can affect fu-
ture injuries or prevention. Therefore, it is necessary to verify these 
aspects through long-term observations.

Pain
The pain reduction effects of IASTM have already been proven 

in some studies of musculoskeletal diseases. Lee et al. (2016) re-
ported that when IASTM was applied for 4 weeks in 30 patients 
with chronic lumbar pain, the pain decreased significantly. Earlier, 
Howitt et al. (2006) demonstrated that applying eight treatment 
sessions of IASTM over 4 weeks on trigger thumb patients was 
helpful in reducing pain. Similar results have been found in stud-
ies of sports injury. Aspegren et al. (2007) stated that when 
IASTM was applied twice a week for 2 weeks in female collegiate 
volleyball players diagnosed with acute costochondritis, pain was 
reduced, enabling the players to participate in their sport again, 
while in a study by Daniels and Morrell (2012), pain was reduced 
in youth football players with plantar fasciitis by applying IASTM 
once a week for 6 weeks. Howitt et al. (2009) also reported that 
when IASTM was included in the rehabilitation program for tri-
athletes with tibialis posterior sprain, pain was reduced 2 weeks 
after applying IASTM, and after 6 weeks, pain dissipated com-
pletely to allow the triathletes to participate again in running or 
swimming. Meanwhile, White (2011) applied one to two sessions 
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of IASTM a week for 6 weeks in a 36-year-old distance runner 
with hamstring tendinopathy, following which the hamstring 
pain resolved.

Generally, pain is caused by inflammation (Proske and Allen, 
2005). When an injured tissue becomes inflamed, immune cells 
are recruited and phagocytosis occurs. Pain is induced when tissue 
fragments decomposed by phagocytosis or substrates secreted by 
various immune cells stimulate type III and IV nerve endings 
(Graven-Nielsen and Mense, 2001). In particular, following a 
sports injury, if the injured area is not treated properly or rehabili-
tated adequately, then chronic inflammation may lead to tissue 
degeneration and become a cause of long-term pain (Franceschi 
and Campisi, 2014). Theoretically, control of inflammation can be 
considered as a potential reason for the ability of IASTM to reduce 
pain. Crane et al. (2012) stated that soft tissue mobilization was 
effective in reducing exercise-induced inflammation, but in this 
particular study, a massage technique, and not IASTM, was ap-
plied. However, according to a study by Vardiman et al. (2014), 
IASTM was found to have no effect on changes in inflamma-
tion-related factors, and pain actually increased after applying 
IASTM. In the study by Vardiman et al. (2014), there were no 
situations under which inflammation occurred. The study sub-
jects were healthy with no inflammation and an exercise model 
for inducing injury was not applied. Therefore, the effects of 
IASTM on inflammatory changes are still unknown and this topic 
requires further study. Another possibility includes increased 
blood flow because of IASTM. Increased blood flow can quickly 
remove pain substrates or reduce swelling that develops around 
the injured tissue (Zainuddin et al., 2005). Loghmani and War-
den (2013) indicated that IASTM improved perfusion, while Por-
tillo-Soto et al. (2014) suggested that IASTM increased blood cir-
culation. However, there is still no direct evidence of increased 
blood flow caused by IASTM leading to pain reduction.

Range of motion
Sufficient joint ROM is needed for optimal musculoskeletal 

function and insufficient flexibility can make one become vulnera-
ble to overuse syndrome and acute injuries (Hreljac et al., 2000; 
Sainz de Baranda and Ayala, 2010). Therefore, having sufficient 
ROM is important for improving exercise performance, in addi-
tion to the rehabilitation or prevention of sports injury (Merkle et 
al., 2016). Some studies have suggested that IASTM can signifi-
cantly improve ROM (Baker et al., 2013; Hammer and Pfefer, 
2005; Kim et al., 2014; Laudner et al., 2014). Hammer and Pfefer 
(2005) reported that when IASTM was applied twice per week for 

3 weeks in patients who had waist pain from compartment syn-
drome, there was an increase in hamstring flexibility, while Baker 
et al. (2013) applied three sessions of IASTM for 1 week on the 
hamstrings and triceps surae of men who had problems in the 
lower extremities, such as tightness and pain, which resulted in 
increased sit and reach (5 cm) and active straight leg raise (7.5°).

IASTM improves the extensibility of soft tissues by treating 
their restrictions (Heinecke et al., 2014), and when heat is gener-
ated from friction by the instrument, the viscosity of the tissue 
decreases, making it softer (Markovic, 2015). Physiologically, a 
decrease in the viscosity of tissue improves ROM (Ostojic et al., 
2014). Meanwhile, significant changes in ROM as a result of 
IASTM can also be explained by hypotheses related to the nervous 
system. When mechanical stress is exerted on the muscle fascia, 
intrafascial mechanoreceptors become stimulated. This change al-
ters the proprioceptive input sent to the central nervous system, 
which in turn changes the tension in tissue-related motor units 
(Schleip, 2003). Although it is believed that IASTM improves 
ROM via the mechanisms described in these hypotheses occur-
ring independently or as a combination, scientific proof to support 
such claims is still lacking.

IASTM showed improvement in ROM in studies in athletes as 
well. Merkle et al. (2016) indicated that applying two sessions of 
IASTM per week for 3 weeks in healthy collegiate baseball players 
significantly improved their hamstring ROM, while Heinecke et 
al. (2014) mentioned that applying two sessions of IASTM per 
week for 4 weeks to the shoulder area of collegiate softball, base-
ball, and volleyball players was helpful in preventing a loss of 
ROM. Unlike some existing studies, other studies have shown a 
significant improvement in ROM from just a single application. 
Kim et al. (2014) showed improvement in ROM after a single 
application of IASTM in the hamstrings of adult men and women 
(before: 133.4°±  6.7°, after: 146.1°±13.2°), while Laudner et al. 
(2014) reported that a single application of IASTM helped im-
prove ROM in the entire shoulder area of collegiate baseball play-
ers. In the study by Laudner et al. (2014), the IASTM group 
(11.1°) showed significantly improved ROM when compared 
with the control group (-0.12°) and a significant difference in gle-
nohumeral internal rotation ROM was also found between the 
IASTM (4.8°) and control groups (-0.14°).

Recently, Markovic (2015) applied a single session of IASTM or 
foam rollers on the hips and knees of soccer players and measured 
their ROM via passive knee flexion and straight leg raise tests. 
Their results showed that, immediately after the treatment, ROM 
was improved more in the IASTM group than in the foam roller 
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group (10%–19% vs. 5%–9%); at 24 hr after the treatment, only 
the IASTM group showed improved ROM (7%–13%). The fact 
that the studies by Laudner et al. (2014) and Markovic (2015), in 
particular, were conducted on baseball or soccer players can be 
viewed as providing proof that IASTM can be applied with posi-
tive effects within a short period of time in athletes who suffer 
from chronic ROM restrictions. However, there is one limitation 
in generalizing the results from these three studies that used a sin-
gle application of IASTM (Kim et al., 2014; Laudner et al. 2014; 
Markovic, 2015). The subjects in all the three studies did not have 
sports injuries and were in a healthy state. Therefore, it is necessary 
to investigate whether a single application of IASTM could sig-
nificantly improve ROM in people with sports injuries. Mean-
while, Vardiman et al. (2014) reported that a single application of 
IASTM in healthy men does not affect changes in ROM. It is be-
lieved that these conflicting study results may be attributed to dif-
ferences in subject characteristics, material and application proto-
col of the IASTM instrument, and ROM measurement positions.

PRACTICAL APPLICATION FOR 
TREATMENT OF SOFT TISSUE

Some previous studies have applied IASTM using the following 
protocols. For applying IASTM to the shoulder area, Laudner et 
al. (2014) had the subjects lie in the prone position on a bed and 
then perform shoulder abduction, 90° elbow flexion, and neutral 
rotation after which a towel was placed below the humerus. After-
ward, an instrument was placed on the muscle at a 45° angle and 
was applied for about 20 sec in a direction parallel to the muscle 
fibers, followed immediately by changing to the perpendicular di-
rection for another 20 sec for a total of 40 sec. For the treatment of 
chronic lumbar pain, Lee et al. (2016) used the same method used 
in the study by Laudner et al. (2014) and applied IASTM on the 
posterior fascia, sacrum, hip lateral rotators, and hamstring area. 

Daniels and Morrell (2012) applied IASTM at an angle of 30° to 
60° on the gastrocnemius and soleus muscles of youth football 
players with plantar fasciitis, while Aspegren et al. (2007) applied 
IASTM at an angle of 30° to 60° for 60–120 sec on the chon-
drosternal joint and fifth costochondral segment when treating 
acute costochondritis in female collegiate volleyball players. In 
summary, when applying IASTM, an angle of 30° to 60° and an 
application time of 40–120 sec are required. These IASTM proto-
cols were based on the manual for the Graston technique (Car-
ey-Loghmani et al., 2010). The frequency of IASTM, in general, 
was one to two sessions per week for 4–5 weeks, but it may vary 
depending on the severity of the injury and the rehabilitation pro-
gram. Previous studies also applied IASTM for about 1 to 3 times 
per week (Aspegren et al., 2007; Daniels and Morrell, 2012; Park 
et al., 2015).

In sports rehabilitation, IASTM cannot be separated and ap-
plied by itself. Soft tissue mobilization must involve both motion 
and strengthening to facilitate adaptation and remodeling by the 
tissues (Black, 2010). When IASTM is applied in sports rehabili-
tation, it generally goes through the following six different steps: 
examination, warm-up, IASTM, stretching, strengthening exer-
cises, and cryotherapy (Table 1) (Black, 2010; Carey-Loghmani et 
al., 2010; Melham et al., 1998; Miners and Bougie, 2011). First, 
the patient’s current condition must be examined accurately. The 
patient then needs to warm-up for 10–15 min with light jogging 
or using a stationary bicycle, an upper body ergometer, or an el-
liptical machine. At times, a hot pack or ultrasound may be ap-
plied for 3–5 min for the warm-up (Black, 2010; Hammer, 
2008). This type of warm-up increases the blood supply, as well as 
the heating and plasticity of the tissues. IASTM begins immedi-
ately after the warm-up. The practitioner rubs a cream on the pa-
tients’ skin and applies the instrument at a pressure that the pa-
tient can withstand, while finding the area to be treated with 
“gritty, gravelly, and sandy” types of sensations (Carey-Loghmani 

Table 1. Instrument-assisted soft tissue mobilization (IASTM) treatment program for soft tissue recovery

Program Objective Protocol Reference

Warm-up Increases the blood supply, as well as heating and 
   plasticity of the tissues

10–15 min with light jogging or by using 
   �a stationary bicycle, upper body  

ergometer, or elliptical machine, or 
3–5 min with hot pack or ultrasound

Black (2010); Hammer (2008)

IASTM Remove scar tissues, and facilitates synthesis and 
   realignment of new collagen

30° to 60° with 40–120 sec Carey-Loghmani et al. (2010); Laudner et al. (2014)

Stretching Correct the shortened tissue, and prevent reinjury 3 REPs with 30 sec Miners and Bougie (2011)
Strengthening exercise Strengthen the treated tissue, and prevent reinjury High repetition with low load exercise Hammer (2008)
Cryotherapy Reduce pain, control residual inflammation, and 

   preventing secondary cell hypoxic injury
10–20 min Howitt et al. (2006); Papa (2012)
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et al., 2010). After the completion of IASTM, stretching and 
muscle strengthening exercises targeting the treated area must be 
performed to strengthen the treated tissue and realign the colla-
gen (Hammer, 2008). This process can help prevent reinjury to 
the area. Finally, cryotherapy is applied for 10–20 min (Miners 
and Bougie, 2011; Papa, 2012). Ice is often used for treatment of 
soft tissue in sports rehabilitation (Bleakley et al., 2006). Cryo-
therapy can reduce pain and control residual inflammation re-
maining in the tissue, while also preventing secondary cell hypox-
ic injury (Howitt et al., 2006).

Sufficient fluid intake is required before and after IASTM ap-
plication. Fluid intake assists the blood supply to the injured tis-
sue to facilitate delivery of oxygen and nutrients. In particular, 
when hydrogen-rich water is consumed, inflammation and oxida-
tive stress generated from the injury can be reduced to accelerate 
the healing process (Tamaki et al., 2016). In addition, consuming 
nutritional supplements that provide amino acids, such as argi-
nine, glutamine, and β-hydroxy-β-methyl butyrate, can also help 
the healing process of the injured tissue (Gündoğdu et al., 2016; 
Yaman et al., 2016). Other studies have used kinesio tape togeth-
er with IASTM (Aspegren et al., 2007; Solecki and Herbst, 
2011). Kinesio tape is an elastic tape that corrects musculoskeletal 
function by strengthening the weakened muscles, increases blood 
and lymph circulation, and reduces pain through neurologic sup-
pression (Kase et al., 2003). Solecki and Herbst (2011) included 
IASTM and kinesio tape in a 12-week rehabilitation program and 
applied it to patients who had undergone anterior cruciate liga-
ment surgery. The results showed recovery of muscle strength and 
ROM of the lower extremity without any complications and a 
drastic reduction in pain, which enabled the patients to return to 
their activities of daily living and sports. Therefore, clinically, the 
application of kinesio tape immediately following IASTM can as-
sist the function of weakened muscles during stretching and mus-
cle strengthening exercises, which can be useful during the reha-
bilitation process.

Meanwhile, the side effects that may appear from IASTM in-
clude bruising and soreness. In particular, bruising is a response 
that appears together with bleeding and occurs more readily in 
soft tissues that have been injured for a longer period of time. 
Bruising and soreness can be controlled with cryotherapy, follow-
ing IASTM. In addition, there are relative and absolute contradic-
tions to IASTM (Carey-Loghmani et al., 2010; Hammer, 2008). 
Relative contradictions include cancer, kidney dysfunction, preg-
nancy, rheumatoid arthritis, varicose veins, osteoporosis, lymph-
edema, fracture, chronic regional pain syndrome, and use of cer-

tain medications (e.g., anticoagulants, steroids, or nonsteroidal 
anti-inflammatory drugs). Absolute contradictions include the 
presence of an open wound, unhealed suture sites, thrombophle-
bitis, uncontrolled hypertension, skin infection, hematoma, myo-
sitis ossificans, and unstable fractures. Therefore, the practitioner 
must be able to fully explain these issues to the patient before 
starting the treatment, and informed consent from the patient 
needs to be obtained.

CONCLUSIONS

IASTM refers to a technique that uses an instrument to remove 
scar tissue that had formed in soft tissues and assists in the healing 
process by activating fibroblasts. IASTM is simple and practical 
and requires only a short period of time for a single treatment. 
According to previous studies, IASTM was found to improve soft 
tissue function and ROM in acute or chronic sports injuries to soft 
tissues, while also reducing pain. Such positive effects can be help-
ful in the fields of sports rehabilitation and athletic training. 
However, most of the studies that supported the hypotheses con-
cerning the mechanisms and effects of IASTM were animal stud-
ies, with very few human studies. Published articles consist most-
ly of case reports rather than experimental studies. Some of the 
case reports even failed to present the details of IASTM protocol 
that was applied. Therefore, the scientific basis for the mecha-
nisms and effects of IASTM must be broadened through experi-
mental studies in humans and the reliability of application proto-
col must be improved as well. Finally, to date, most of the studies 
concerning IASTM have focused on injuries to tendons, rather 
than to muscles or ligaments. Moving forward, it is necessary to 
provide additional proof of the effects of IASTM on muscle and/or 
ligaments as well.
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