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ABSTRACT
Context: many patients have pain and restricted motiontduneyofascial adhesions. Clinicians
use both manual and instrument assisted soft tissldization (IASTM) techniques to treat
myofascial adhesions. The main difference betweeanual therapies and IASTM is that
IASTM claims that their instruments can accuratplglitatively detect myofascial adhesions
through their resonance capability. However, thkdity of this capability has yet to be
researchedQbjective: To determine the validity of using IASTM to deteayofascial
adhesions through secondary diagnostic ultrasonalysis. Design: Correlational validity

study. Setting: Athletic Training LaboratoryPatients or other participants. nineteen men

(age = 22.4 + 2.5) and eleven women (age = 21.3®)} Data collection and analysis: From

the thirty participants, one hundred adhesions Viared and imaged. We calculated the percent
level of agreement between the two rates, and¢basidered chance by using aoefficient to
understand the relationship between the two rdtdsagnostic us.Results: We identified an

83% level of agreement between raters. Howeveeyvdmance was considered, we found a
poor inter-rater reliabilityK= 0.344, p<0.001)Conclusions: There is moderate evidence that
IASTM is successful in quantitatively detecting nggcial adhesions. Sources creating

instrument resonance other than myofascial adhesimay include blood vessels or adipose



nodules. Future investigation should further exsnwhat specifically IASTM is detecting
through its resonance, if not myofascial adhesigfey words: instrument assisted soft tissue

mobilization, Graston technique, diagnostic ulttasy myofascia, fascial adhesions
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CHAPTER 1

INTRODUCTION

Many patients have pain and restricted motion duayofascial adhesions. Clinicians
use a variety of manual and instrument assistddisefie mobilization (IASTM) techniques to
diagnose and treat myofascial adhesions. Gua Shkdhe first instrument assisted technique
dating back to ~220 B&.Since then, nearly twenty-five other instrumemtd similar or novel
techniques have been developed based on the di@ir@aSha philosophy. The main difference
between manual therapies and IASTM is that IASTMrok that their instruments can
accurately detect myofascial adhesions through theonance capability. However, the validity
of this capability has yet to be researched. Tirpgse of this research study is to determine the
validity of using IASTM to detect myofascial adh&ss through secondary diagnostic ultrasound
analysis.

Research Question: Are IASTM instruments able tueately determine the location of
myofascial adhesions?

Hypothesis: IASTM instruments will be able to aatety determine the location of

myofascial adhesions according to secondary didgnaigrasound analysis.



CHAPTER 2

REVIEW OF LITERATURE
This review will discuss fascia and fascial resioigs, several myofascial rehabilitation
techniques and a summary of IASTM. Ultrasonograpliyalso be explained as an objective
measurement technique used to diagnose myofasitiasmns.
Search Strategy
The Pubmed, Pubmed Central, Medline, and SPORTBidatabase as well as
individual online journals were searched for thiofwing key words: Graston Technique,
Graston Technique AND fascia, Myofascial adhesittgsasonography, Ultrasonography AND
fascia, Instrument Assisted Soft Tissue Mobilizatidherapy (IASTM), Radiography AND
fascia, ASTYM, STARR tool AND IASTM, Gua Sha, MagsaAND fascia, Fusion AND
fascia, Active Release Technique” (ART), foam r@liAND active release techniques.
Myofascial Restrictions
Fascia is a component of the connective tissuesy8. The term fascia can be
described modestly as the continuous network obtib collagen-based tissue that surrounds
individual muscles, muscle groups, blood vessetgams and nerv€s). Fascia has been
referenced in a variety of ways. Gray often reterthe fascial complex as the extracellular
matrix (ECM), though the terms collagenous netwodqnective tissue webbing, and fascial

netting have also been u&efl. For this study, the collagenous network willrbterred to as



fascia, or more specifically, as myofascia. Thentenyofascia connotes both the inseparable
nature of muscle tissue (myo-) itself as well arresponding connective tisieSpecific
histological information as well as properties paring to the nature of fascia will be discussed
in the proceeding paragraphs.

Histology of Fascia

Myofascia is composed of specific cells, grounbssance, and fiber typés Because
different types of collagen are shown to vary witbchanical force and strain, it is hypothesized
that the functionality of fascia is dependent om ¢bmposition of the extracellular matrix,
specific cells, and fiber filamerts”. Fiber orientation in fascia is important for dsneral
functionality as observation has consistently fothmt reticulin, collagen, and elastin fibers
orient themselves parallel to predicted lines oééoin order to resist tensiGrf*? A better
understanding of reticulin, collagen, and elastith @lucidate the diversity and complexity of
fiber orientation.

Reticulin is a very thin fiber that prevails iretembryo but is largely replaced by
stronger, type Ill collagen in adufts Reticulin fibers crosslink themselves in ordefdrm a
meshwork which provides cellular structure in the@eurium, in the vascular walls, and in the
smooth muscf®.

Collagen, a triple helix glycoprotein, is by faetmost common protein found in the
body and predominates in the fascial ie!. The number of collagen types in the human body
is debatable; the Ross histology textbook and atlantly recognizes twenty five distinct
collagen types while Gordon recognizes twenty &igfit) Although type | collagen accounts

for 90% of the body’s collagen, fascia containsgety of collagen combinations including



types I, 111, 1V, V, VI, XI, XII, XIV, XXI & 14 Collagen is a necessary component because it
provides resistance to tension and stretch whiehcemmon occurrence in ligaments, tendons,
sheaths, myofascia, and in deeper fascial |&y&’s

Finally, Elastin, a protein in connective tissisefound in areas of the body that require
elasticity including the ear, particular ligamergtagd the skif?. Elastic fibers found in the
ground substance are also responsible for giviegiddts characteristic stretét? %)

The cells found in fascia include fibrocytes (fiblasts and myofibroblasts),
adipocytes, and white blood cé&lg' * 8 1519 Fibroblasts are highly adaptable to their
environment because of their ability to remodekisponse to mechanical stinilli If increased
mechanical stress or prolonged immobilization idwrad, either DNA transcription of pro-
collagen in the fibroblasts will change types atigtinguishable cell types will adapt to become
more functionaf® *®. It has been found that the molecular compositiiiie ECM is strongly
correlated with locally induced mechanical stre8s.a response to compressive forces in
tendons and ligaments, the population of fibrolslastcreases while the number of chondrocytes
increase$ 17 18)

Myofibroblasts display contractile properties aahtain actin-myosin filaments. It is
unclear why this contractile ability exists, thougkvitro observations show that fascia may
produce tension within the musculoskeletal systetween 30 and 409, An increase in the
concentration of myofibroblasts may be respondimeseveral conditions including palmar
fascial fibromatosis, plantar fascial fibromatosisd adhesive capsulffis?®>?)

The ground substance is a watery gel made up obpalysaccharides or

glycosaminoglycarl®. These substances bind water to allow for thg dissribution of



metabolites in order to form part of the immunetsysbarrie?. Proteoglycans form a
continues glue-like substance that helps bind tetlsther while still allowing for free exchange
of substances responsible for sur/lalln areas of the body where little movement osctire
ground substance becomes more viscous and actepssitory for metabolites and toxiis
Fascial Plasticity

Plasticity allows fascia to be a responsive andatde matrix, responding to the
demands placed on it through rearrangement capyéili Fascia responds to a piezo-electric
charge which then creates a stress on the struatur@roduces an electric current which signals
either an augmented or reductive respGhs&his process is evident across the entire
extracellular fibrous matrix. For example, whemast is placed on a muscle, a piezo-electric
charge is induced not only within and around thecefey but along the myofascial meridian as
well®. When stretched, the muscle is capable of rephiack to its initial resting length while
fascia on the other hand, does not have recoilbittges'®. In general, muscle is able to deform
elastically while fascia adapts plastically; onaéyt deformed, fascia will not go back to its
original orientatioff' ** > When stretched too quickly, fascia will tear titen a slow stretch is
created, the tissue was change plastitally

To adapt to lines of pull, collagen molecules et by fibroblasts, become polarized
and orient themselves along the piezo-electricggfar These collagen fibers then bind together
with hydrogen bonds via the ground substance ieraiform a new matri%. In all, strain
causes lines of piezo-electricity, which causesi&a® respond by laying down more collagen
oriented in patterns of strain to ameliorate trséstance. Further more, when bodily movement

or strain does not occur, fascia sits undisturlretilecomes more soff.



Integration of Fascia with the Rest of the Body

Fascia contains mechanoreceptors that conveymafibon to the nervous system,
thereby making the network the largest sense drgtire bod{?. The following receptors can
be found within the fascial network: Ruffini endgdPacini corpuscles, Golgi receptors, and free
nerve endind®. These receptors receive and communicate infiomaggarding vibrations,
tangential (shear) force, load, stretch, and pre€suFree nerve endings in the fascia act as both
mechanoreceptors and nocicepfors

Tensegrity

The term Tensegrity was first coined from the gkréension integrity” by R.
Buckminster Fulléf. Fuller describes tension integrity as “a streattuelationship principle in
which structural shape is guaranteed by the fipitédsed, comprehensively continuous,
tensional behaviors of the system and not by theoditinuous and exclusively local
compressional member behaviors. Tensegrity provigesability to yield increasingly without
ultimately breaking or coming asundér®”.

Ultimately, there are two ways to support someaghthrough tension or through
compressiof?. Tensegrity creates an adjustment and proper tal@tween these two in order
to produce a stable struct{ffe Generally bones are the primary compressiorefovehile
myofascia, certain bodily cavities, and cells actemsion membéfd With the concept of
tensegrity in mind, anatomical patterns or traiagenbeen identified throughout the b&tly
These myofascial trains are described as contlmarads that hold tensile strain patterns from
bone to bon®. For example, an injury to the ankle can creag{term strain patterns

throughout other areas of the by



When strain patterns of the extracellular fibrowstn are found, a reduction in severity
or a reversal is shown to be possible through maaiion or traininéf. In order for this to
occur, two elements must emerge: 1) an openinigeninjured tissue to facilitate fluid flow,
muscular function, and a reconnection with the ggnmotor system and 2) an alleviation of the
strain that caused the stress initi@llyAccording to Ingber, an increase in tensionrw of the
members results in increased tension in membersighout the structure, even ones on the
opposite sidé ?®. This supports the idea that anatomical merigiangrains, must be addressed
fully as opposed to directing all treatment at@aldevel.
Fascial Treatment Options

The source of many debilitating medical conditiathe indirect pain caused by
myofascial adhesions and consequent restri¢tinSeveral forms of soft tissue mobilization
therapies have been developed to alleviate myafiagain. This review will include
descriptions of the following: manual therapieduding active release technique (ART) and
massage therapy as well as instrument assistetissafé mobilization (IASTM).

Myofascial Release Technique
Myofascial release technique (MFR) is a manuategnathat targets both muscles and

the fascial netwof®®. Bergert describes the technique as the artafifif restrictions in the
body’s connective tissue systéi Essentially, a trained clinician implementsuissstretching
techniques in order to regain musculoskeletal-syst®tion and to decrease associated {ain
Mind and hands are combined in order to identifg tieat abnormal tissue and restore its
function. Because fascia is thixotropic in natumeyvement, body heat, stretching, and massage

tend to soften fascia making it a much more pliatectur€®. MFR is designed to use the



thixotropic nature of fascia in order to returmaitits normal functionality. The technique works
through a combination of pressure and stretchinglwbauses friction thereby generating an
increase in tissue temperature and erf&/gyindications for MFR include: structural
imbalances, acute and chronic pain, muscle spasmssle guarding, and lack of mobiff3).
Contraindications include malignancy or infectianute fractures, obstructive edema,
osteoporosis, degenerative joint disease, acutemamlogical conditions, cortisone therapy,
blood thinners, and skin conditidffd A review of literature conducted in 2009, shaest
MFR is successful in alleviating pain, though tkaa mechanism for how this is achieved is
unknowr®®. MFR is also efficacious in decreasing musclesspand increasing tissue
extensibility, which is most likely due to its tlitcopic natur€&?.
Active Release Technique

Active release techniques (ART) was developedhedf and patented by P. Michael
Leachy who noticed that symptoms tend to be relet@thanges in soft tissue that can be felt
through the hands. He observed how muscles, fastidons, ligaments, and nerves respond to
different forms of stress and was able to develepaaessful technique from his findings.
Clinicians who are getting trained in ATR are taugver 500 treatment protocols. Practitioners
must become skillful in differentiating tissue teod, tension, and movement as well as be able
to evaluate the movement of tissue relative tocajatissue. Active release technique is
performed by shortening the tissue, applying aactrtension, and lengthening the tisdte
Precise tension and specific movement patternsaamdined in an individualistic approach.
ART used for chronic conditions that have resuftech acute conditions, micro-trauma, or

from hypoxia.



Known research on ART is limited to pilot studies pilot study from 2004 looked at
the effect of ART on quadriceps inhibition and sgth. The researchers looked at 9 athletes
who were currently suffering from anterior kneermpalsometric strength and inhibition in the
guadriceps were determined and ART treatment potgédor anterior knee pain. Results
indicated that ART protocols did not reduce inhdntor increase strength in athletes with
anterior knee pafﬁz). A later pilot study in 2005 aimed to determinieather or not ART is
successful in increasing hamstring flexibility iedithy male participants. Twenty participants
received ART on the origins and insertions of tamhktrings and dorsal sacral ligament. The sit-
and-reach test was used before and after treafnetuicols. Results indicate that a single ART
treatment increases hamstring flexibility in heglémd active mal&¥). Lastly, a pilot study in
2006 examined changes in electromyography and-adelinistered outcome measure after
ART was applied to carpal tunnel patients. Fivigiscts were treated three times a week for two
weeks with and ART protocol intended to affect tedian nerve. There was significant
improvement in the mean symptom severity and foneti status scores of the Boston
Questionnaire, though there was no significanceddn the EMG analysis. Therefore, it can
only be concluded that ART may an effective conseve management strategy though further
research is needed before drawing conclu§itns

Massage Therapy

Massage therapy, dating back as far as 2,700iB &cient Eastern China, is defined
as “the practice of using touch to manipulate thfetissues of the bod{?® 3¢} As opposed to
the other instrument and non-instrument assistadpukations discussed thus far, massage

therapy is also indicated for stress, tired or aweked muscles, relaxation, and promoting
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general health. There are over 80 different tyyfeeassage including Swedish massage, deep
tissue, reflexology, acupressure, sports massagen@uromuscular massage. In sports massage
compressive strokes, broad circular friction, avgtljng strokes are implemented varying in
depth, speed, and timing of the day (pre or postigv

The techniques most commonly implemented durisgaech come from Swedish
massage and include combinations of effleurageispage, tapotement, friction, and vibration.
Effleurage, or stroking, is one of the more fregliensed strokes in sports massage. Strokes are
performed in the direction of lymph and venous flamd are typically used at the beginning of
the session to prepare the patient or at the enelaxation purposes. Petrissage, or kneading,
takes place when muscle tissue is lifted away fomiaberlying structures, is gently compressed,
and then released. This stroke assists in thevainod metabolic waste and improves
circulation. Tapotement, or percussion, is theetiéipe light striking to the skin with the ulnar
portion of the hands or with hands cupped. Thigpsgcally performed before sporting events
with the goal of stimulating or energizing muscastie. Friction massage is a deep stroke that is
either performed transversely or parallel to tiheiffidirection. The goal of friction massage is to
initiate an inflammatory response in order to brdakwn scar tissue, separate adhesions, increase
circulation, or reduce trigger point activity. Theal stroke is vibration, or shaking. It is a&pr
event technique used to stimulate the targeted legiaad incorporates tremulous movements
that result in shaking with the purpose of creatmgscle relaxation and to increase circulation.

Instrument Assisted Soft Tissue Mobilization
Instrument assisted soft tissue mobilization thg1@ASTM) originates from the

Traditional Chinese Medicine technique known as Ghba. This “scraping” technique dates
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back to around 220 BC and is based on the theamyeoitlians and acupoitftts Gua Sha
involves using a smooth-edged instrument such @sns coins, jars, wood, bamboo, bone, or
jade to intentionally create petechiae and ecchigi(sba). Raising sha is theorized to remove
blood stagnation and to promote normal circulatind metabolic processgs

IASTM today is much different than the traditiofala Sha treatments. In the mid-
1900s, David Graston, a pioneer of instrument Bsbs0ft tissue mobilization, created a method
and instruments for treating soft tissue injuriésstead of the scraping technique that was meant
to remove sha, the Graston technique was develojiedhe goal of detecting and alleviating
adhesions. Using instruments to actually detelsesidns was a novel idea that set the technique
apart from othef®”. When creating the instruments, a variety of miaewere originally used
and qualitatively assessed. It was determinedstiaatless steel is able to generate the most
vibration and would therefore trump other materialdetecting soft tissue adhesions and
restriction§®). Since it's development, nearly thirty comparfiese marketed their own version
of instrumentgsee Appendix F).

Various techniques and instruments have beenawme in order to achieve MFR or
an advanced form of MFR including instrument assistoft tissue mobilization. Appendix E
Summary of IASTM Researdlsts a few of many articles that discuss the auies of IASTM.
Appendix F Summary of IASTM companies lists variddSTM instruments/tools from a
variety of companies. Variance is shown in insteatrcomposition, design, technique training
and availability of training, as well as in instrant cost.

Fascial Imaging

Few methods exist for imaging fascia including metgnresonance imaging (MRI),



12

computer assisted tomography (CAT scan) and didigndsrasound. MRIs take advantage of
the fact that different chemical elements are aatedt with different tissues in the body and use
nuclear magnetic resonance to image the nucldooi@ MRI machines are large and
expensive because they need to be able to indoiggh antensity magnetic field. With CAT
scans, a cross-sectional image is created by takrags from various directions and calculating
shapes and positions of objects blocking the x:rd&iagnostic ultrasound, also known as
sonography, exposes the body to high-frequencydsaaves. When these waves come in
contact with various structures, they reflect armbjpce an image. The average cost of an MRI
is roughly $5,000 dollars while the average cost QAT scan and diagnostic ultrasound is
$1,200-$3,200 and $100-$1,000 respectivelyCAT scans are disadvantageous due to the
radiation associated with them. MRIs do not hadation but they often take 45 minutes to an
hour to complete depending on the body structBecause diagnostic ultrasound is the least
expensive option, is readily available at the tostin, has no radiation, and is able to create
real-time images, it will be used for this studylaletailed in the proceeding paragraph.
Ultrasonography

Ultrasonography is a diagnostic imaging methodlnch sound waves are utilized to
create real-time visualizations of internal bodwystures, including skeletal muscle,
subcutaneous tissue, tendons, ligaments, and f45cihese images are formed by recording
the echoes of ultrasonic waves that are directedtire tissues and reflected according to
changes in tissue densfty. Diagnostic ultrasound has greatly advancedérptist 10 to 20
years and is currently being used much more frefpuemimage musculoskeletal structures due

to its low cost and noninvasive featuf@s Other techniques are either insufficient at ingg
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acute traumas or are too expensive and have liraitadability i.e. magnetic resonance
imagind*?.

While forms of manual therapy and IASTM are ofselccessful at alleviating fascial
adhesions, a quantitative relationship demonstydhie direct impact these techniques have on
adhesion size has yet to be determined. IASTMnddhat is it able to qualitatively detect
fascial adhesions through vibration in the instrateghowever, the truth of this statement is not
understood and a quantitative measurement demongtthe success of IASTM qualitative
assessment has yet to be examined. While many ié&t8& M companies exist, Graston
instruments were chosen for this study becauseeoteichnique’s current popularity and because
of the researcher’s preference and training irtebknique. In order to quantitatively measure
the size of fascial adhesions, ultrasonographyheillsed.

Summary

Both manual and IASTM techniques have been udlared shown to be successful at
alleviating the indirect pain caused by myofasatiesions. IASTM claims to be able to
gualitatively access adhesions through the vibnadicthe instrument itself. Empirical evidence
showing the success of this detection, howevers dogexist. It is necessary to determine if

IASTM is able to accurately detect adhesions ireotd justify its use for this purpose.
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CHAPTER 3
METHODS
Design
Correlational validity study
Participants
One hundred participants between the ages of 18@n¢kre recruited for this study. All

participants will have fascial adhesions alongrtieglial head of the gastrocnemius that are
detectable with IASTM. Participants will be exchatif they possess any absolute
contraindications for IASTM. If they have any rla contraindication they will be further
evaluated to determine their eligibility. Absolutentraindications include open wounds,
unhealed or unstable fractures, thrombophlebitispatrolled hypertension, patient intolerance
or hypersensitivity, hematoma, osteomyelitis, migpgissificans, and hemophfﬁﬁ. Relative
contraindications include: medications (anti-coagts, steroids, hormone replacement therapy,
NSAIDS), cancer, varicose veins, burn scars (macaes 9 months post-healing), acute
inflammatory conditions, kidney dysfunction, lympleena, inflammatory condition secondary
to infection, rheumatoid arthritis, pregnancy, ogtarosis, hemophilia, polyneuropathies, and
unhealed uncomplicated fractures. Additionallytipgants were excluded if they have an

allergy to the emollient cream put forth by GrasTathnique®®.
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All participants provided written informed consemd completed a health history

guestionnaire.
Measurements and Instruments

Graston Technique Instrument

Graston Technique instrument 4 (GT4) was usedierdtudy(see figure 2). This
instrument is specifically designed to be used gsreeral scanning instrument for both convex
and concave tissues. Although other instrumeamisbe used for scanning, GT4 was chosen
because the instrument is convex, which allowsfore vibration when used on convex tissues,
such as the gastrocnemius. The pressure of ttrenmsnt on the tissue was the weight of the
instrument. The speed of the instrument scanniag approximately 3-4 inches of tissue per
second. When scanning for adhesions, a sweepiokestvas implemented. A linear path
starting near the origin of the gastrocnemius enntiedical or lateral condyle of the femur and
moving in a distal direction was used. If an adbresvas indistinguishable in this direction, then
a sweeping stroke moving from distal to proximalk@lace. Scanning continued in all 4
directions (distal to proximal, proximal to distkdteral to medial, and medial to lateral) until an
adhesion was located.
GE LOGIQ e Portable Diagnostic Ultrasound
A diagnostic ultrasound machinge¢ figure 3) was used collect fascial dimension images and
data. Under musculoskeletal settings, the knémgetas used to standardize all images. With
these settings, the gain is set at 54, the frequant0.0 MHz, auto optimize at 92%, dynamic
range at 81, E/A at 3/3, and the depth at 3.0 Arstill image of the fascial adhesion was saved

and immediately transferred to a USB drive forratealysis.
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Procedures

Recruited participants will come to the athletaining laboratory dressed in attire that
will allow easy access to the lower leg. Uponwairian oral presentation of informed consent
will be conducted. After all questions are answeparticipants will sign a written consent
document that contained a written summary of whes presented and that also notes this
information was presented orally. Participantd &l screened to determine their eligibility to
take part in the study by completing a health histpuestionnaire (HHQ)sée Appendix C). The
HHQ focuses on questions regarding demographiesepce of lower extremity injury, and
existence of general medication conditions thatldigontraindicate their participation.
Participants will be asked if they have any knowergies to emollient cream (a list of
ingredients will be orally listed to them). Afteompleting the HHQ, the researcher will
determine the eligibility of the participagee table 1 for timeline of procedure).

The eligible participant will be asked to lie prome the padded treatment table with both
calves exposed and their foot relaxed and resteti@table. The participant will be instructed
to lie in a motionless manner for the durationhef tata collection. On the diagnostic
ultrasound, a new patient will be created and Hréigpant will be assigned a random patient ID
number. This will ensure confidentiality in thdltimages saved on the diagnostic ultrasound
and on the USB drive will not be able to get trabadk to the participant.

A small amount of emollient will be applied topilsaio the entire area of the left and
right gastrocnemius. GT4 will be used to scangdtrocnemius at a 30-60 degree application

anglé43). If any prominent myofascial adhesions are latateey will be marked with a dot
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using a black permanent marker. Once the enfiramel right gastrocnemius are scanned and
marked, the process of obtaining an image will {allee.

The area will be wiped clean of emollient with avéb and ultrasound gel will be applied
to the same area. The head of the ultrasoundwitilaced directly over the marked adhesion
and a still image will be taken, saved, and immietifssent to the USB drive. The ultrasound
gel and permanent marker will be wiped clean uaitgwel. The ultrasound head and GT4 will
be sprayed with Sanici@eand wiped clean.

All images will be analyzed at the conclusion ofedeollection. The images saved on
the USB drive will be transferred to the laptopsved separate clinicians who are trained in
using the diagnostic ultrasound. The cliniciank wdependently analyze the images and
confirm whether or not the image was a myofasadaksion.

Data and Statistical Analysis

We will calculate the percent level of agreemeniveen the two raters, and then

consider chance by usingcaoefficient to understand the relationship betwtentwo rates of

diagnostic US.
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CHAPTER 4
Manuscript
INTRODUCTION
Fascia surrounds individual muscles, muscle grobipsd vessels, and nerves. When
stress is placed on the body or when injury ocdassiia can become stretched, or in severe
cases, torn. When this takes place, the body neispoy laying down more collagen and scar
tissue is formed in the fascia. Scar tissue, eddled adhesions or restrictions, can additionally
be formed as a result of periods of immobilizatiorpoor posture. Dehydration also has a direct
effect on fascia, making it less pliable and unableasily withstand tension and strain.
Clinicians use a variety of manual and instrumeasisded soft tissue mobilization
(IASTM) techniques to diagnose and treat myofasaifilesions. Gua Sha was the first
instrument assisted technique dating back to ~22¢) BThe original Gua Sha instruments were
made from spoons, coins, jars, wood, bamboo, bmmjade. The goal of Gua Sha was to
intentionally create petechiae and ecchymosis (shakrraping the soft tissue. Raising sha is
theorized to remove blood stagnation and to promoteal circulation and metabolic processes
o)
In the mid-1990s, David Graston, a pioneer of IASTated a method and instruments
for treating soft tissue injuries. Instead of Huteaping technique that was meant to remove sha,

the Graston Technique® (GT) was developed withgthed of detecting and alleviating
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adhesions. Using instruments to actually detelsesidns was a novel idea that set the technique
apart from othef®”. When creating the instruments, a variety of maewere originally used
and qualitatively assessed. It was determinedstiaatless steel is able to generate the most
vibration and would therefore trump other materialdetecting soft tissue adhesions and
restriction§®. Since the development of Graston Techniguearly twenty-five companies
have marketed their own version of the instrumantsin some cases, have created their own
technique. While the popularity of these instrutaes on the rise, the empirical evidence for the
validity of using IASTM to actually detect myofaatadhesions does not exist. Therefore, the
purpose of this research study was to determingdligity of using the Graston Technidu®
detect myofascial adhesions through secondary dsagrultrasound analysis.
METHODS

Participants

Thirty college-aged men (n=19 ;age = 22.4 + 2.5)@women (n=11 ;age = 21.2 £ 1.9)
with no current lower extremity injury participate@®ecruitment took place by word-of-mouth
and by utilizing fliers following approval of thesearch by the Indiana State University
Institutional Review Board. All participants proed written informed consent, and because
some participants may have also been regular paittaned for by the primary investigator,
signed a dual role relationship form to avoid aogrcion. The participants completed a health
history questionnaire as wé#ee Appendix C).
Measurements and Instruments

Graston Technique Instrument
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Graston Techniqgue instrument 4 (GTdge Figure 2) was used for this study. This
instrument is specifically designed to be used gsreeral scanning instrument for both convex
and concave tissues. Although other instrumeamsbe used for scanning, GT4 was chosen
because the instrument is convex, which theorégiedbws for more vibration or resonance
when used on convex tissues, such as the gastracsi&m
GE LOGIQ e Portable Diagnostic Ultrasound

A diagnostic ultrasound machiigee Figure 3) was used collect to fascial images.

Under musculoskeletal settings, the knee settirguwgad to standardize all images. With these
settings, the gain was set at 54, the frequen&.@&MHz, auto optimize at 92%, dynamic range
at 81, E/A at 3/3, and the depth at 3.0 cm. Aistiage of the fascial adhesion was saved and
immediately transferred to a USB drive for latealgsis.

PROCEDURE

Recruited participants came to the athletic tragnaboratory dressed in attire that
allowed easy access to the lower leg. Upon atrarabral presentation of informed consent was
conducted. After all questions were answeredj@paints signed a written consent document
that contained a written summary of what was preseand that also noted this information was
presented orally. Participants then read and digndual Role Relationship form. Participants
were screened to determine their eligibility toetgdart in the study by completing a health
history questionnaire (HHQ). The HHQ focused orsiions regarding demographics, presence
of lower extremity injury, and existence of generaddication conditions that would

contraindicate their participation. Participanesrevasked if they have any known allergies to
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emollient cream (a list of ingredients were ordityed to them). After completing the HHQ, the
researcher determined the eligibility of the papaat.

The eligible participant was asked to lie prondl@padded treatment table with both
calves exposed and their foot relaxed and resteti@table(see figure 4). The participant was
instructed to lie in a motionless manner for theation of the data collection. On the diagnostic
ultrasound, a new patient was created and thecpatit was assigned a random patient 1D
number. This would ensure confidentiality in taitimages saved on the diagnostic ultrasound
and on the USB drive would not be able to get tldzack to the participant.

A small amount of emollient was applied topicatithe entire area of the left
and right gastrocnemius. GT4 was used to scagabigocnemius at a 30-60 degree application
angle using the pressure of the instrument(f'_‘)?i)i(ﬁeefigure 5). The speed of the instrument
scanning was approximately 3-4 inches of tissuespeond. When scanning for adhesions, a
sweeping stroke was implemented. A linear pathistanear the origin of the gastrocnemius on
the medial or lateral condyle of the femur and mgun a distal direction was used. If an
adhesion was indistinguishable in this directitventa sweeping stroke moving from distal to
proximal took place. Scanning continued in aliections (distal to proximal, proximal to
distal, lateral to medial, and medial to laterad)ilthe presence of an adhesion, or lack thereof,
was decided.
If any prominent myofascial adhesions were locatieey were marked with a dot using a black
permanent markeisee figure 6). Once the entire left and right gastrocnemiusevesianned and

marked, the process of obtaining an image tookeplac
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The area was wiped clean of emollient with a toavel ultrasound gel was applied to the
same area. The head of the ultrasound was placEzdlyg over the marked adhesion and a still
image will be taken, saved, and immediately setit¢dJSB drive. The ultrasound gel and
permanent marker was wiped clean using a toweé ulinasound head was sprayed with
Sanicid® and wiped clean.

All images were analyzed at the conclusion of datkection. The images saved on the
USB drive were transferred to the laptops of twgesate clinicians who were trained in using
the diagnostic ultrasound. The clinicians indemetly analyzed the images and confirmed
whether or not the image was a myofascial adhesion.

ANALYSIS

We calculated the percent level of agreement betweetwo raters, and then considered
chance by using acoefficient to understand the relationship betwibentwo rates of diagnostic
us.

RESULTS

Rater 1 found 78% of the images to contain a mymdhadhesion while rater 2 noted
93% to have a myofascial adhes{see Appendix B). We identified an 83% level of agreement
between raters. However, when chance was condidesfound a poor inter-rater reliability

(k= 0.344, p<0.001).

DISCUSSION

Graston Techniqfe(GT) is currently used by more than 16,000 clinicians in

approximately 1,550 outpatient facilities. Furtinere, it is used by more than 234 professional
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and amateur sports organizations and is includéaeicurriculum of 54 universities and
college$®. GT is approved for continuing education for gbgktherapists, occupational
therapists, certified hand therapists, chiropragtand athletic train€ré. It's important to note
that these statistics represent GT alone and dtaketinto account other IASTM companies. If
all companies were considered, these statisticsdymesumably grow. Undoubtedly, the use of
IASTM in clinical practice is widespread and is gimoto be a popular technique implemented in
a variety of settings and used by an assortmein¢alth care professionals.

IASTM claims that it can both diagnose and tregofascial restrictiorfé®). Considering
the prevalence of IASTM, is seems necessary tcstigege both the validity and reliability of
this claim. Plenty of research regarding the ss&od using GT for specific pathologies
exist$®®, however, there is no research validating thercthiat GT can accurately detect
myofascial adhesions through resonance capabillityrder to prove that instrument vibrations
can accurately detect a myofascial adhesion, anslacy form of diagnosis must exist to confirm
the presence of the adhesion. Utilizing a forndiafjnostic imaging is the logical method to
confirm GT diagnoses. Magnetic Resonance Imagé&d)®hn cost upwards of $5,000 dollars,
require approval from a physician, and are timesoaning®®. Computed Tomography (CT) is
averages $1,200 to $3,200 for each image anddgilee consuming. Diagnostic ultrasound
costs between $100 and $1,000 and is unique abilisy to take real-time images. With this in
mind, is seems both logical and practical to wilizagnostic ultrasound. Therefore, the purpose
of this study was to determine the validity of uslASTM to detect myofascial adhesions

through secondary diagnostic ultrasound analysis.
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The results show that the two raters were in agee¢®3% of the time. This seems
relatively high, though when chance is taken irdooant, thec is 0.344. Even though the
statistics show that the level of agreement betwieertwo raters is poor, the study is efficacious
in stimulating many questions that future invedimas may seek to answer. After the raters
reviewed the images and statistics were gathemeajes that both raters agreed that no
myofascial adhesion was present were re-assesdbe byestigators. The purpose of this was
to determine other sources that may have been pirgglinstrument vibration, i.e. blood vessels,
nerves, lymphomas, etc.

Upon re-assessing the images, it was found thaetb#her sources might include but not
be limited to, blood vessels or adipose nodulésvak decided that the image was a myofascial
adhesion if there were concrete gaps in the fakoyal (see figures 10,11,12). The images that
did not show myofascial adhesions according tadkers often had a solid black circle beneath
the myofascial layer or oblong-shaped circles #ete present above the myofascial laigee
figures 7 and 8). The solid black circles are presumed to be blaestels while the oblong-
shaped circles are alleged adipose nodules. Hirenunconcluded whether images rated as
non-myofascial adhesions show an adipose nodlleoa vessel, or another unknown structure.
Figure 9 shows an image of brachial blood vessetsder to serve as a comparison to the solid
black circles in figures 7 and 8. Figures 13 afdfe images that the raters disagreed upon.
This disagreement may exist as a result of therashin both level and type of experience the
two raters have in viewing diagnostic ultrasoundges.

The methods created in this study may serve agda fpr forthcoming investigators.

Future studies should commission more raters witbrnsive experience, i.e. diagnostic
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ultrasound technicians and radiologists. It isgasged that future researchers utilize a smaller
instrument such as GT3 in addition to GT4 . GTdudth still serve as the initial scanning
instrument to locate areas of vibration. GT3 camubed to increase precision of the exact
location. The convex nature and smaller contac &€3 features may allow adhesions to
produce more pronounced resonance. With an aexpliiel of the adhesions, clinicians may be
able to more accurately diagnose a myofascial aoineather than confusing it with another
source that is producing vibration.

Once validity of using IASTM to detect myofasciahesions can be established, future
studies may choose to utilize the tracing methotherdiagnostic ultrasound. This would allow
clinicians to quantitatively assess the precise sizhe adhesion and determine a specific
treatment protocol. This would also allow the iclian to chart treatment progress, as they
would be able to compare the size of the adhesien@given time. Even more, future studies
can assess how various treatment times affecizbeofthe adhesion. The current treatment
protocol is 30-60 seconds per adhe$idnthough the basis for this protocol remains unkmow
Furthermore, it's credible that if adhesions asgidctive in size, then they should be treated
differently. It's important to know how long clinens should be treating adhesions because if
the 30-60 second protocol is too short to produdeaease in adhesion size, then the treatment
time must be extended. Conversely, if the 30-@0se protocol is too long, then knowing that
shorter treatment times still produce the sameedses in adhesion size would save clinicians
valuable time.

Researchers may also choose to compare GT insttsitoeother IASTM companies to

determine which instruments are more effectiveathldliagnosing and treating adhesions. GT
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argues that the stainless steel nature of thdahuiments is superior to other materials, though
this has not been directly proven.
LIMITATIONS
The level of experience of the two raters in regdliragnostic ultrasound images could have
contributed to the lack of agreement between thaiso, utilizing two investigators could have
impacted the results as maybe more individualsimgatie images may have increased inter-
rater reliability. Another limitation may rest the experience of the researcher using the
diagnostic ultrasound. Finally, using a largetnmsient like GT4 seemed to decrease the
sensitivity the researcher felt in specificallydtiaog the adhesion.
CONCLUSIONS

With the popularity of IASTM on the rise, investtgay its validity must be examined in
order to justify the use of this treatment modalifyhis is a novel investigation that used
diagnostic ultrasound to examine the gastrocnemifascia. This study showed that there is
moderate evidence that IASTM is successful in gaialely detecting myofascial adhesions.
Sources creating instrument resonance other thafasgial adhesions may have included blood
vessels or adipose nodules. Future investigationld further examine what specifically
IASTM is detecting through its resonance, if notafagcial adhesions. This is important
because clinicians should feel confident in knowemgctly what they are treating. This study
showed that what might feel like a myofascial adirethrough instrument resonance may not
be which suggests that clinicians may not alwaysdming myofascial adhesions as intended.

Once the validity of IASTM can be determined, fatumvestigations can examine and establish
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optimal treatment times per myofascial adhesiortas its original size. This would increase

both the success of the treatment and its effigienc
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Dual Role Relationship
form

Health history
guestionnaire

completed

0-10 Min 10-11 Min| 11-13 Min 13-15 Min

Oral presentation Position | Scan area and| Wipe off emollient and apply
participant| locate ultrasound gel

Informed consent and apply | adhesion(s)

document emollient Place ultrasound probe over

Mark
adhesions with
a black dot
using a black
permanent
marker

marked adhesion and create p
still image

Save image under patient ID
immediately transfer image ta
USB drive

Table 1 Timeline of procedure
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APPENDIX A: STUDY PARAMETERS

Ultrasonography - Ultrasound is the term used to describe frequeratiese 30,000 Hertz.
Frequencies between 1 and 30 megahertz are typrodilagnostic ultrasound. Imaging depends
on the recorded echoes of ultrasonic waves asdieeglirected into the tissues and reflected by
tissue planes in areas of density ch&fyeJltrasonography will be used to diagnosticallgate

a 3D image of the adhesions and to quantify thetividually“°.

Graston Technique (GT) - A patented form of instrument assisted soft tigsobilization

(IASTM) that is used by clinicians to detect arebtrmyofascial restrictions. There are 6
uniquely designed stainless steal instruments dpeel for a variety of injuries and for various
areas of the body. The technique includes warntraptment with the instruments, focused
stretching, and low load exercises.

Fascial Adhesion - Fascia is a layer of fibrous connective tissue shatounds muscles, blood
vessels, and nerves. There are several layeesoffincluding superficial, deep, and subserous
(or visceral). The purpose of fascia is to rediction to allow muscles to easily glide over one
another. Abnormal stress on the fascia causetssgee to react by contracting and subsequently
forming protective adhesiofis

Sweeping stroke - The sweeping stroke is characterized by theunstnt contact points moving

in one direction at the same rate in either a linéa curvilinear patf®.
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Assumptions, Limitations, and Delimitations
Assumptions
e Participants will answer health history questionaaiuthfully
Limitations
e Level of experience the two raters had in readiagrbstic ultrasound images
e Insignificant number of raters
Delimitations
e Using the Graston Technique instruments and nopewoimg it to other IASTM
instruments techniques
e Participant demographics and generalizability

¢ Not including the full Graston Technique (protocailudes a brief warm-up exercise,

treatment, stretching, strengthening, and ice)
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APPENDIX B: STATISTICAL ANALYSIS

(o))
O

Percentage

I
o

Rater 1 Rater 1

Non myofascial
adhesion

m Myofascial
adhesion

Figure 1.Comparing the number of myofascial adhesions tomypofascial adhesio.

Rater Adhesion visible No adhesion visible
Rater 1 78 22

Rater 2 93 7

Mean 85.5 14.5
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Table 2 Level of agreement between raters.

Frequency Percent Valid Percent | Cumulative
Percent
Valid -1.00 16 16.0 16.0 16.0
0.00 83 83.0 83.0 99.0
1.00 1 1.0 1.0 100.0
Total 100 100.0 100.0
Table 3 Frequencies: Difference between raters.
Value Asymp. Std. Approx. Tb Approx.
Error2 Sig.

Measure of Agreement Kapps 0.344 0.113 4.220 0.000
N of Valid Cases 100

Table 4 Symmetric Measures.
Note:a. Not assuming the null hypothesis.

b. Using the asymptotic standard errsuasng the null hypothesis.
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Figure 2. GT4.

Figure 3.GE LOGIQ e Portable Diagnostic Ultrasol
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Figure 5. Instrument scanning.
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Figure 6. Marked adhesion.
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Figure 7. Non-myofasciadaesiol.
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Figure 8. Nommyofascial adhesion.
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(45)

Figure 9.Image of brachial arteri.
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Figure 10Ilmage of myofascial adhesic.
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Figure 11Image of myofascial adhesi.
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Figure 12Image of myofascial adhesi.
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Figure 13Image that the raters disagreedn.
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Figure 14Image that the raters disagreed L.
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APPENDIX C: HEALTH HISTORY QUESTIONNAIRE

Health History Questionnaire

Please complete the following questions. Notify tbsearcher with any questions you
may have or if you would like any further explaoati

1. What is your age? (Write in)

2. Do you have a current lower extremity injurgttprevents you from participating in physical
activity? (Circle one)

Yes No
3. Please check any conditions that apply to you:

Red Flags/Absolute contraindications:

1 Open wound- unhealed suture site/sutures
"1 Unhealed fractures
1 Thrombophlebitis

1 Uncontrolled hypertension
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1 Kidney Dysfunction

1 Patient intolerance/Non-compliance/Hypersensitivit
"] Hematoma

1 Osteomyelitis

1 Myositis Ossificans

Yellow Flags/Relative contraindications:

1 Anti-Coagulant Medications

1 Cancer

1 Varicose Veins

"1 Burn Scars

1 Acute Inflammatory Conditions (e.g. Synovitis)
1 Inflammatory Conditions Secondary to Infection
"1 Rheumatoid Arthritis

"1 Pregnancy (consider inherent ligament laxity)

1 Osteoporosis

4. Do you have an allergy to mineral oil or beestvéCircle one)

Yes No

5. Are you currently taking any medications (asgagulants, steroids, hormone replacement

therapy, NSAIDS)? If yes, please specify in thecegdaelow.
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APPENDIX D: INFORMED CONSENT

CONSENT TO PARTICIPATE IN RESEARCH

Validity of Instrument Assisted Soft Tissue Mobdton for Detecting Myofascial Adhesions

through Secondary Diagnostic Ultrasound Analysis

You are asked to participate in a research studgucted byKaitlyn Sibaugh and Timothy
Demchak from theDepartment of Applied Medicine and Rehabilitation at Indiana State Universityhis
study is being conducted as a thesis. Your participation in this study is entirely vobany. Please read the
information below and ask questions about anythimgdo not understand, before deciding whether or
not to participate.

You have been asked to participate in this stuadabse of your potential for muscular adhesions.
In order to participate, there are inclusion andleston criteria that must be first examined thiowegy
health history questionnaire.
e PURPOSE OF THE STUDY

The purpose of this study is to determine if instemt assisted soft tissue mobilization (IASTM) is

successful in detecting myofascial adhesions. klyah refers to connective tissue that surrouncs ea
muscle. When injury or immobilization occurs, regitons or painful adhesions can form in thisuiss
Historically massage has been used to break up Hafsesions and decrease pain. Recently, IASTM has

been gaining popularity. It originally developesiaameans for making massage easier for the @mici
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by saving the use of their hands. It has beenddwwever that these instruments, made of stainless
steel, are able to amplify the feel of these adimssso the clinician can get better feedback frioemt

There are approximately 28 companies that havelalge different versions of instruments with
possible technique variations. One in particutee, Graston Technique, has been successful in the
following: increasing range of motion, increasirigda flow, decreasing pain caused from adhesiam$, a
in breaking up scar tissue and other restrictidrtss study is looking at the ability of these mshents
to feel for and diagnose myofascial.
e PROCEDURES

If you volunteer to participate in this study, ywill be asked to do the following things:

Testing day:

Timeline of procedure

0-10 Min 10-11 Min 11-13 13-15 Min
Min
Informed consent Position Scan area Use
Screening, briefing, health participant and apply | and locate ultrasound to detect
history questionnaire emollient adhesion adhesion and create
still image

0-10 Minutes: On the scheduled testing day, you should arrigarimg athletic shorts. You will
be screened to determine your eligibility to taket jn the study by completing a health history

guestionnaire (HHQ). The HHQ is focused on questi@garding demographics, lower extremity injury,
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and on general medication conditions or allerdies would contraindicate your participation. After
completing the HHQ, the researcher will determingu are eligible to participate.

10-11 Minutes: If deemed eligible, you will be asked to lie fatmvn on the padded treatment
table with both calves exposed. For the duratfdhe session, you will be instructed to lie in a
motionless manner. A small amount of emollienégen) will be applied topically to one of your cadve

11-13 Minutes: A Graston Technique (see operational definitiolmbginstrument will be used
locate any adhesions, or bumps, along the tisGunee a prominent adhesion is located, it will bekad
with a small dot using a black permanent marker.

13-15 Minutes: The area will be wiped clean of emollient andadbund gel will be applied to
the same area. The head of the ultrasound wpldeed directly over the marked adhesion and la stil
image will be taken. The ultrasound gel will bgoad clean using a towel and the permanent marker wi
be removed using an alcohol swab.

Additional images may betaken if morethan one adhesion isfound upon theinitial
scanning process. Thewould increase your testing session by no more than 5 minutes.

If any soreness results from the procedure, youbsiprovided with ice to take home with you. The
entire procedure from the time you enter the athtedining room to the time you leave will be nom
than 20 minutes.

e POTENTIAL RISKS AND DISCOMFORTS

There is the small risk that you may develop miniteaderness in the area that was scanned
with the instrument. Be aware that this is congdlehormal and will be only temporary. If you do
experience soreness, you will be given ice follaytime procedure and the researcher will instruattgo
continue icing for 30 minutes, 2-3 times a daylwstireness subsides. Typically soreness willftast
only a day, though if discomfort persists longerti48 hours, you will be referred to the Studerltte

Center at Indiana State University or to your fgrpihysician.
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e POTENTIAL BENEFITS TO SUBJECTS AND/OR TO SOCIETY

There are no benefits to you and unfortunatelycorapensation. However, the results of this
study may change the way we diagnose muscular imigeslf these instruments can accurately detect
the adhesions like they claim to, patients woulddéng significant time and money on alternative
diagnostic imaging.

This study is not being conducted to improve yardition or health. You have the right to
refuse to participate in this study.
e CONFIDENTIALITY

Any information that is obtained in connection witls study and that can be identified with you
will remain confidential and will be disclosed onijth your permission or as required by law. Each
participant in the study will be assigned a randmmmber to ensure that the participant is unidexidié.
Data will be collected using the diagnostic ulttasd. All adhesion images will be immediately
transferred onto a USB drive. Only the researchwlfhave access to these images. When the rdsearc
has been completed, all data will be stored indtefinon the USB drive. Those who formally withdra
from the study will have their Health History Queshaire immediately shredded and all images véill b
deleted from the USB drive. All Health History Qtiesnaires and Informed Consents will be keptin a
locked file cabinet, in a locked room during theation of the study. They will be kept there forge
years at which point they will be shredded.
o PARTICIPATION AND WITHDRAWAL

You can choose whether or not to be in this stifdyou volunteer to be in this study, you may
withdraw at any time without consequences of ang kir loss of benefits to which you are otherwise
entitled. To formally withdraw, contact Kaitlyn Bdugh via email or phone. In the event that you

withdraw, your health history questionnaire will fflredded and any images will be deleted indefinite
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You may also refuse to answer any questions yawotizvant to answer. There is no penalty if you

withdraw from the study and you will not lose argnbfits to which you are otherwise entitled.
e IDENTIFICATION OF INVESTIGATORS

If you have any questions or concerns about tlsisaeh, please contact:

Kaitlyn Silbaugh

ksilbaugh@sycamores.indstate.edu

4137 Heritage Drive
Terre Haute, IN 47803

C:612.710.2829

Timothy Demchak

Timothy.demchak@indstate.edu

567 North §' Street

Terre Haute, IN 47809

C: 812.237.8496
e RIGHTS OF RESEARCH SUBJECTS

If you have any questions about your rights asaaech subject, you may contact the Indiana
State University Institutional Review Board (IRB) mail at Indiana State University, Office of
Sponsored Programs, Terre Haute, IN 47809, by phb(®&l2) 237-8217, or e-mail the IRB at

irb@indstate.eduYou will be given the opportunity to discuss ajuestions about your rights as a

research subject with a member of the IRB. The i&R&n independent committee composed of members
of the University community, as well as lay membafrthe community not connected with ISU. The IRB

has reviewed and approved this study.
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| understand the procedures described above. Mstigne have been answered to my

satisfaction, and | agree to participate in thislgt | have been given a copy of this form.

Printed Name of Subject

Signature of Subject Date



APPENDIX E: SUMMARY OF IASTM RESEARCH

Authors/Title

Purpose

Methods

Results

Conclusions

Looney et. al*“®

Graston instrument soft tissug
mobilization and home
stretching for the manageme
of planter heel pain: a case
series

The purpose of this prospective
case series was to describe the

2 outcome of a set of patients with
plantar fasciitis treated with
ntGraston Instrument Soft Tissue
Mobilization techniques (GT) and
a home stretching program.

10 patients were treated with
GT directed to the triceps
surae, soleus, plantar fascia,
and medial calcaneal tubercle
Participants received a
maximum of 8 treatments ove
a time frame ranging from 3 tg
8 weeks at a frequency of 1 to
sessions per week. Each patig
was instructed to perform the
stretching program at home 3
times daily

Prior to treatment,
subjects had a mean
duration of symptoms of
32.4 weeks. Patients
were treated for an
 average of 6.9 visits.
There was a significant
2mprovement from
rbaseline to follow-up for
the Numeric Pain Rating
Scale (P =.002) and
Lower Extremity
Functional Scale (P =
.017)

The group of patients
selected for this case
series who were
treated with GT and
home stretching
experienced clinically
meaningful
improvement

Hammer and Pfefép

Treatment of a case of

To discuss subacute lumbar
compartment syndrome and its
treatment using a soft tissue

subacute lumbar compartmentmobilization technique.

syndrome using the Graston
Technique

Case study: 59-year-old man
with a one-year history of
intense low back pain. GISM
was administered on the
hamstrings, sacrum, right hip
lateral rotators, and low back
region. Patient received six
treatments and participated in
stretching regimen.

Patient was
asymptomatic after 6
treatments and able to
complete all tasks of
daily living.

This case study
demonstrates that GT
may ameliorate
subacute lumbar
compartment
syndrome.

1%
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Gale Gehlséeff

Fibroblast responses to
variation in soft tissue
mobilization pressure

To determine morphologic change

in the rat Achilles tendon after
enzyme-induced injury with

collagenase and subsequent press

variations in ASTM therapy.

sThirty male white rats were
randomly assigned to one of fiy
groups with six animals per

sugeoup: tendinitis (A), tendinitis
plus light IASTM (B), tendinitis
plus medium IASTM (C),
tendinitis plus extreme IASTM
(D), and control with surgery
only
(E). IASTM was performed for
3 min for six treatment session
The Achilles tendons were
harvested 1 week after
treatment.

Statistical analysis of the
enumber of fibroblasts
present indicated a
significant differencel <
0.00) between group D
and all other groups.

D.

The morphological
evidence indicated that
the application of
heavy pressure
promoted the healing
process to a greater
degree than light or
moderate pressure.

Craig Davidson et al.( 49)

Rat tendon morphologic and
functional changes resulting
from soft tissue mobilization

To determine the effects of ASTM
therapy on the morphological and
functional characteristics of enzym
induced injured rat Achilles tendon

Four groups of five rats: (A)
control, (B) tendinitis, (C)
etendinitis + IASTM, (D)
SIASTM. Injury was induced,
and the surgical site healed for
weeks. IASTM was performed
on the Achilles tendon of group
C and D on days 21, 25. 29, arn
33. Achilles were harvested.

Light microscopy showed
increased fibroblast
proliferation in the
tendinitis plus IASTM
Jreatment group

S
d

Although healing in
rats may not translate
directly to healing in
humans, the findings
of this study suggest
that IASTM may
promote healingia
increased fibroblast
recruitment

614
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Eric McLaughlin®”

An Evaluation of the
Effectiveness of the Modified
Graston Technique on
Reducing Edema Following an
Acute Ankle Sprain

To evaluate the effectiveness of a
modification of the Graston
Technique on reducing edema
following an acute ankle sprain.

Participants were randomly
assigned to one of two groups.
One group was treated with a
traditional edema control
protocol and the other group
was treated with the traditional
protocol plus modified GT.

Edema was measured by watef sooner than that for the

displacement prior to and after
the treatment protocol on days
1, 3,5, and 7 post injury.

There was no significant
difference in edema
control between the two
groups. Achievement of
full weight-bearing status
for the group that receive
ISTM averaged one day

comparison group.

Utilizing GT with

traditional edema

control protocols may

accelerate the

rehabilitation of those

i with mild or moderate
ankle sprains.

Warren Hammef*"

The effect of mechanical load
on degenerated soft tissue

To present a form of therapeutic
mechanical load, Graston
Techniqué& in three case studies
including supraspinatus tendinosis
Achilles tendinosis, and plantar
fasciosis.

In each case study, case histor
and functional testing confirme
the presence of a condition
, characterized by degenerated

soft tissue. Each condition was
treated according to the GT
protocol. GT is a patented form
of treatment using stainless ste

yThe GT method resulted

din the elimination of pain
and normalization of the
positive functional tests
that revealed the
conditions of
supraspinatus tendinosis,

eAchilles tendinosis, and
plantar fasciosis.

This method of
mechanical
deformation load on
soft tissue lesions is
unique for its ability to
both detect and treat
areas of degenerated
tissue. It deserves
further consideration
for basic research.

1%



APPENDIX F: SUMMARY OF IASTM COMPANIES

IASTMoolsa Year®f@ Compositionf Descriptionf Training@ Costl
Developmentl
2[nstruments:F1@ Nofraining@vailable.f $447.00@
FASTH 2010@ Composite@netall (120z)EAndEheF2M
injectedplastic® (4.602)@
(heavier@hanf
aluminum@ndighter
thanBteel)d
Graston@'echniquel 19940 StainlessBteel@ 6fnstrumentsin@Bet.® Module@ Basicl Moduled Basick
Each@s@omprised®f@  Trainingfl Training:$495.000
e O convex/concaveld Module2@Advanced?
e P surfacesfoMold@o ModuleZ@Advancedl Training:$695.002
&> GRASTON' various@ontours®f? Trainingfl Module20
thetody.2 Advanced/Upper@
D - Y Module2[ Quadrant:{34%%.00[’fﬂ
Advanced/Upperf
(Occupational® $2,755.00ull®
Therapist@rCertified? instrumentB@etl
Hand®'herapist@nly)Q
$2,150.00for@T/CHTH
instrumentB@et
St3Fuziond N/AR Aerospace@luminumP Designed@obe@n@ll-  DoMotheed@raining®  Fuziond:%1,295.002
(Fuziond)®r@a in-onef@nultilechnique® tofurchase.@'rainingl

polymer,@ineral®
filled@odel@Fuzion
I)depending@n@hel
design.@

tool.'heFuzion AR
muchfighterinBveight
compared@ofther
Fuzionf.@oth@Enodels
comefnB®izesBmallEol
extraffarge.@

workshops@End@nlinel
training@nd@orumsa
are@vailable. AR
fundamental®
instructional&ideol
andfand@osition®
manual@refncluded
with@llpurchases.?

Fuzionfl:#475.00
Fuzion@I®ink@emo:
$450.00@
AllBizes@small-extral
large)@repricedhel
samefl

=l

614



IASTMools? Year®f? Compositionf Descriptionl Trainingl Costl
Developmentl
[AM[@oolsfInstrument-Assisted
Massage) @ 2010@ GradeB15Btainless? 6@oolsinEotal® Dofotfeed? Training®eminars@
steell consisting@fmon- trainingfol are@pproximately
beveled@ndBingle® purchase.BMhour?  $80.00.2
lam and@oublebeveled® training@eminarsf
I " edges.Mach@oolls? are@ffered.l Dolphin:#554.008
individuallyfand-
crafted.® Seahorse:#438.000
Seal:#524.000@
Canpener:Q
$469.008
2[nMA:3312.000
Fin:#453.008
Ellipse® 20118 StainlessBteel® All-in-oneffool.[ Nof@raining@ $199.00a
Doublebeveled required@rdfferedl
for@urchase®riisel

oftheool.[@

05



IASTMools@ Yearof Compositionf Descriptionf Trainingl Costl
Development[
Tecnicaavilan@ 20060 StainlessBteel@ 3M@ifferentd Offers@®-hour@ourse@ol Workingincludingf
instruments:@la,? teachBafe@pplication®f instrumentB@et:
Garra,And®ico.m [ASTM.Anstruments@re@ $795.000
Eachfihstrumenttas? only@old&ol
both@oncave@nd®  practitioners@vhothave Workshop®@nly:[
convexBurfacesthat?l passed@@oursednk $185.00@
are@lldoublel [ASTM{Tecnicalfiavilan,?
beveled.? FAKTR,@Grastonf Set@finstruments:A
Technique, BASTMBra $750.00m
ASTYM)
Student@rice:$595.008
Miyodactherapy® 2012H Stainless@teel 7@ifferent Nofraining@rf Achillesfiool:$479.200
instruments@rf certification@equired@or?l Bladeool:#477.200
various[Bizes, [ purchase.fMoB@pecific? Penffool:$319.20M
treatment@dges@ndl training®ffered.? Starfool:3527.20R
weights.Bl Trigger@ool:$479.20@
Trigone®ool:#423.200
Wavelool:$367.200
Complete@et:A
$1395.000
Adhesion@reakers@ 2012m StainlessBteel@ SMifferent@oolsk Noffraining@oursef AB1:3185.000
comprised ®f? required drdffered.? AB2:3170.000
convex@nd@oncavel AB3:3165.000
edges. AB4:3160.000

AB5:3160.000@
CompleteBet:$600.00@

IS



IASTM{ools? Year®f@ Composition® Descriptionl Trainingl Costl
Developmentl
SASTM[SoundBssisted? 20000 Aerospace@eramicl TheBnstruments@red Certification@equired? Purchase®f
Softissuel polymer[ designed@®n@Bquarel forfurchase®fl instrumentsfincludesf
Mobilization) surface@s@pposed@ol instruments.Manell  certification.
a@onvex/concavel doneRither@nlinel
instrument. [ prior@o@Attending@AQ Additional®
seminary@ompletingl@ certifications@equirel
an@nlinefest,DribyR either®250.00@erm
attending@Beminar@  clinician®r@hel
and@hen@urchasing@  attendance &AL
instruments. seminar@or#500.00.2
$2500ForAlBA
instruments. [
Narsonbody®echanic® 20060 StainlessBteel®r All-in-onefinstrument® NOB®raining@equired® StainlessBteel@nodel:B
N6 Delrin®lastic with@onvex,@oncave,@ for@urchase.fMof $465.000
il andflat@dges. specific@iraining
offered. Delrin@lastic@nodel:A
Textured@rip.R $195.00@
Leftthanded®ersions@
available:Add®25.000
Scimitar@ools@ 20090 Stainless@Bteel®r All-in-oneflool.? No[raining®r StainlessBteel:[
Aluminum£@ certification@equired? $259.000
' 6@ifferent@adius@izes® forfurchase.fMol
specific@iraining Aluminum:$179.00@
7.375”Hongl offered.

@.375”Bvided
3/16”@hickA
StainlessBteel:AozA
Aluminum:@.74 0z




IASTM®ools? Year®f®@ Compositionl Descriptionl Trainingl Costl
DevelopmentQ
The®Edgel 2012m 300@radeBtainless@ All-in-oneffool®@ Upper@ndfowerbody? $110.00&
| steell instructional VD 1A
Multiple@dges-Bomel hour)a Student@iscount?
sharperhan@thersf availablef
Lok
Myo-Bar@ Developedn20018 StainlessBteeld ToolsHeaturel Currently@eveloping® Healingfdged+:Q
parabolic@adius@ aVD@And&vorkshops.® $79.000@
Onfhef@narket@n2011E edges.Mfhey@lsol Healing@dge@:#75.00
featureMothBinglel AMetailed@'echnique Healing@Edgedl+:R
and@ouble®evel? Primer@vithIASTME  $135.008
edges.[ background,@esearch@ Healing@dgedl:&
and@A 0@echniquel $95.000
strokedescriptions@s® Scar@Tissue@eleasel
included@or@llBrders.@ DetailTool:#75.008
FasciaBar:#75.008
Cyriax@rictionfl'ool:
$75.00@
Trigger@®oint@ ool:
$35.00@
Healer’s@riend® 2005@ Stainless@teel@ All-in-onefinstrument® Nofraining®rf $399.000

with@onvex@ndl
concave@dges.l

certification@equired @
for@urchase.fMol
specificfiraining@
offered.?
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IASTMRoolsP Year®f? Composition?  Description? Trainingl CostL
Developmentl
i-assist@ools@ N/AR 316@radel All-in-oneffool@vith?  Nofraining@r $450.000
stainlessBteel?  convexBnd@oncavel  certificationd
treatment@dges. [ requiredfor®
purchase. [
TherefsA@istinctd
hookBsivell@sflatl ~ WorkshopEnd®
edges@nd@idges.0 backgroundf
informational®
Matte@extured? courses@reeing®
surfaces@Bxist@n@reas? developed.B
intendedfor @rip. [
ASTYME) 19950 Polymer-resin@  3fnstruments@hat® MustteRertified? Per@linician@ver-timel
compositel? varyin®hape,Bize,#  infhelechnique® program:@oursel
o and@reatment@dges.ll inBrderfof $995.00/clinician,
purchasef $360.00/instrument@et,@

instruments.

subscriptionffeefs@ 0Annual @
payments®f$700.00/clinician®
Per@linician®ne-time@rogram:
$5000.00/clinician,Anstrumentse
andBubscription@ncluded®
PerBiteMrogram:@ertificationfks?
$995.00/clinician,Anstrument
set@s®360.00,BubscriptionsF
$2000.00/yearl

S



20098
Onf@he@narketd
in20100

and@”AnAvidth.Weighs@
8oz.0

Singleeveled@dge.?
Jack:®” En@engthEnd 234"
inBvidthl

certification@equired@or
purchase.MoBpecific®
training®ffered.?

IASTM@ools[ Year®f@ Composition? Description[ Training@ Costl
Developmentl
FAKTR-PM@Functional@ N/AR StainlessBteel? All@dges@re@oublel FAKTREs@E@oncept,fiotAZ Classes@re®475.00.M
andKineticlreatment@ beveled.? technique.@herefore,@hel
with@ehab,®rovocationl F1:6B3/80@ongbyA F," 7 training@rogram ks College®aculty@nd@
andMotion) @ high.@eighs# oz.M extensive@nd@eaches Student@ate®f?
F2:B3/8"MonghyAB /8”2  cliniciansMASTM@AsRvelld  $420.00
high.@eighsBoz.M@ as@therfflechniques.?
F3:B”Tong@End@A &," thigh.m Individual®@
Weighs#@ oz.[@ Nofraining®equired@or® Instruments@rel
F4:@ 34" Bong@ndA @ /8”8  purchase@fools. $295.00@
high.@Veighs®oz. T
FullBet@f@
instruments:#999.000
BioEdgel StainlessBteell All-in-onefnstrument® Nofraining@equiredor?  $425.00@
consisting®fB@ifferent? purchase.l
2 contoured@dges.mm
Weighs@4.80z@AndE Information&ideol
measures®.5”EnTength@ provided@n@ompany®
website.l
Fibroblaster/Jack® Developed@n® StainlessBteell Fibroblaster:@”An@ength®  NoMraining®rl Fibroblaster:$125.008

Jack:#125.000
Set:#230.00@
Student@iscount:@
$75.00m

99
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