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A WORD FROM THE AUTHORS 

The purpose of this text is to present an effective and efficient method for 
addressing physical dysfunction. T here is no panacea for removing all 
problems from the human body, yet there are some techniques that are quite 

comprehensive offering almost universal application. Our Myofascial 
Release 3-Planar Fascial Fulcrum Approach involving indirect neuromuscu

loskeletalfascial augementations is such a technique. Dr. (Weiselfish) 
Giammatreo first presented it in 1981, and since that time many profession

als have contributed to its development and enhancement. T hough primarily 
a method for improving joint motion and tissue flexibility, the effects of 
treatment are far reaching and induce improvement in a wide range of 
dysfunction. 

The techniques presented here have been utilized for acute and chronic 
clients, suffering from pediatric, orthopedic, geriatric, sports medicine and, 
neurologic disorders. Our protocols address both acute and severe inflamma
tory problems. Difficult and complex pathologies such as burns and non
union fractures benefit significantly when the methods are applied properly. 
Edema and lymphatic congestion, both acute and chronic, improve. First 
aide for SPOrtS injuries and trauma attain exceptional results with the Soft 
Tissue Myofascial Release technique. Old scars, fibromyalgia, myofibrositis, 

venous congestion, joint and soft-tissue adhesions will change within a few 
treatment sesSIOns. 

This Myofascial Release approach is indirect, gentle, and will integrate 
well with other manual approaches and electrotherapy modalities. Every 
person is a soul-driven being who responds from moment to moment to 
environmental factors with sensations and perceptions that, in turn, affect 
every aspect of the body's growth and development. At the same time, emo
tional energies allow, influence, inhibit, and restore changes in anatomy and 
physiology. Our approach, therefore, is most effective when applied in com

bination with various other manual therapies, taking into account multiple 
anatomic, physiologic, and energetic factors. With our combined 
understanding of Body, Mind, and Soul, our approach can facilitate 
improved therapeutic outcomes and enhanced quality of life. 

All persons, both clients, and facilitators, are invited to use the protocols 

for Mysofascial Release given in this book, in spite of the fact that much 
controversy revolves around the general application of manual therapy. We 
hope that the following will put some of these considerations to rest. 

Whenever there are serious medical problems, including specifically 
pathophysiology with indeterminable prognosis and pharmaceutical 

vii 
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intervention, the client should consider involving the medical professional 
who is supervising their long-term care in their Myofascial Release 
program. W hen there is a history of systemic disorders, degenerative dis
ease with fatal prognosis (for example, cancer), real organ impairment 

(including renal failure, cirrhosis of the liver, congestive heat failure, late 
stages of emphysema, or other serious problems), such conventional med

ical involvement is also recommended. 
Otherwise, there are few precautions and no real contraindications for 

this approach. All clients can attain increased soft tissue flexibility and 

improved joint mobility. All persons can gain improved metabolic transport 
and circulation. (Of course, until there is more empirical clinical research 
with the above-mentioned patient populations, caution is always recom
mended.) When the therapist wishes to use the 3-Planar Myofscial Release 
Approach with a patient suffering from a severe ailment, professional 

responsibility includes the observation and documentation of all signs and 

symptoms, and the tracking for evidence of degenerative dysfunction 
enhancement. It is often advisable to assemble a multi-disciplinary team of 
professionals appropriate to the specific situation. For instance, for the 
functional rehabilitation program of a neurologic patient, a team consisting 
of an appropriate combination of an occupational therapist, physical 
therapist, physiatrist, speech therapist, and a cognitive therapist is recom

mended. Whenever an orthopedic or internal medicine referral is attached, 
there is an issue of practitioner responsibility for improved functional out

come. But when the medical situation is not severe and a client simply 
wishes to improve their well-being, he or she can even receive this therapy 

from a non-licensed practitioner. 
The final measure of success is that a client should display improved 

objective status after treatment. This, therefore, can serve as a guideline for 
treatment. W hen there are no objective signs indicating improved posture, 
joint movement, flexibility, strength, function in daily living activities, this 
indicates, perhaps, that this approach is nor the most appropriate. Of 

course, subjective indications of improvement are important too. T hese 
include decrease in pain and paresthesia; better balance, coordination, and 

movement; and an enhanced sense of well-being. 
The authors offer this book as a resource both for further research and 

for clinical practice. Bibliographical references are provided throughout to 
assists the reader's investigations. The research presented in Parr Six is the 

first of its kind, comprising quantitative research on 400 joints with severe 

and chronic deformities. The evidence from the statistical analysis of the 
research results is unequivocal and demonstrates objectively that effective 
management of chronic joint and soft tissue dysfunction is possible with 
this approach. We are confident that practical management of body dys
function with Myofascial Release, A 3-Planar Fascial Fulcrum Approach, 
will bring further positive clinical results which, in turn, will stimulate 



A WORO FROM THE AUTHORS 

further research by academicians and scientists. We therefore anticipate 
that new information on connective tissue pathology and related fields will 
be forthcoming over the next few years. 

Sharon (Weiselfish) Giammatteo, Ph.D., P.T., I.M.T., e. 

Jay B. Kain, Ph.D., P.T., A.T.e., I.M.T., e. 
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FOR THE LEARN ER 

Physical concepts are free creations of the human mind and are not, how
ever it may seem, uniquely determined by the external world .... In our 
endeavor to understand reality we are somewhat like a man trying to 

undersrand the mechanism of a closed watch .... He sees the face and the 
moving hands, even hears it ticking, but has no way of opening the case; if 
he is ingenious, he may form some picture of the mechanism which could 

be responsible for all things he observes, but he may never be quite sure, so 
his picture is the only one which could explain his observations .... He will 

never be able to compare his picture with the real mechanism and he 

cannot ever imagine the possibility of measuring such a comparison. 

Albert Einstein 

x 



PART ONE 

THE CONNECTIVE TISSUE SYSTEM 



CHAPTER 1 

THE GENESIS OF MANUAL THERAPY 

An historical examination of the beginnings and 
progress of manual therapy techniques may offer 
the practitioner a clear view of the roots to this 
part of our professional past. Unfortunately, there 
is no single path back through time regarding the 
origins of the art and science of manual therapy. 
The evidence of ancient wall paintings indicates 
that some kind of manual treatment existed in 
prehistoric cultures prior to the advent of written 
texts. Cantu, Grodin, and Juhan, among others, 
have reviewed numerous scholarly texts regard
ing the hisrory of the ideals and philosophy 
behind modern manual therapy. 

As soon as writing appears, specific mention 
of manual therapy appears in it. In the ancient 
Chinese medical text, The Yellow Emperor's Clas
sic of Intemal Medicine from as early as 2550 
B.C., we find high praise for rouch and hands-on 
approaches to intervention in pathology (Schoin, 
1 958) .  Some time later, at about 400 B.C., the 
Greek physicians Hippocrates and Asclepiades 
record descriptions of manipulation, massage, 
and traction, with "repositioning" being a key 
focus of treatment ( Cantu and Grodin 1 992; 
Schoitz 1 958) .  Galen, another Greek physician 
and author of approximately sixteen medical 
texts, documented early neurological investiga
tions and noted, among other findings, the dif
ferentiation of moror and sensory nerves and 
identified seven cranial nerves. He placed a great 
emphasis on the spine and on the "repositioning 
of outward dislocations" (Cantu and Grodin 
1 992).  He was one of the first practitioners ro 
treat paresthesia and extremity pain by address
ing dislocations of the spine (Cantu and Grodin 
1 992). References to i llustrious practitioners in 
the field of physical medicine dot the literature 
throughout recorded history, and no doubt there 
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have been untold myriads of practitioners whose 
work has npot made it into the history books. 
One person's work who did get noticed was the 
Persian philosopher, theologian, and physician, 
Avicenna (c .  1 000 A.D.), whose medical sum
maries include references to manual medicine. His 
work reiterated Hippocrates' findings and further 
validated this Greek's approach to intervention 
(Cantu and Grodin 1 992) .  In the early to mid 
1 300s a physician named Guy de Chaul iac 
authored a text that remained a cornerstone for 
surgical approaches for approximately two cen
turies. De Chaul iac describes various manual 
approaches that were apparently applied simul
taneously with surgery (Schoitz 1 958) .  

A review of l iterature through the 1 600s 
would reveal other individuals who perpetuated 
the practice of manual therapy and bodywork. A 
group of individuals i n  England popularized 
"bone setting," a technique that focuses on the 
repositioning of small, out-of-place bones to facil
itate healing. At the time, more traditional med
ical practitioners branded the practice quackery, 
as most bonesetters had little formal education. 
After years of persistent observation and experi
ment on the part of courageous and insightful 
practitioners, the benefits of this approach were 
finally acknowledged by the medical profession. 
Bone setting remained prevalent through the mid
dle of the 1 800s, and the term is still in use today 
(Cantu and Grodin 1 992). 

At the present time, bonesetting is usually 
associated with osteopathy, a medical fielded for 
which the foundation was laid in 1 874 by Dr. 
Andrew Taylor Still. The principal tenet of Still's 
osteopathic philosophy was that structural bal
ance is the source for a healthy body. Still felt that 
dislocated bones, especially of the spine, as well 
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as stressed or strained soft tissues adversely affect 
the body's overall homeostasis (Cantu and Grodin 
1 992).  These ideas appear to be a continuation 
of the ideas of the original bonesetters. Stil l  
hypothesized that structural balance is necessary 
for the human organism to rap into its self-cor
rective capabilities. Without this balance, mechan
ical stress and strain on neurovascular structures 
facilitate pathology. The present authors use the 
following adage, essentially derived from Still's 
hypothesis, as a basis for much of their practice: 
Structure dictates (unction, while (unction influ
ences structure. 

Osteopathy has gained recognition within the 
traditional medical hierarchy over the past 
decades, but not without some loss of identity. In 
the United States today, osteopaths share almost 
all of the same practice privileges as their allo
pathic colleagues, while in other countries they 
have been placed under far more regulations and 
restrictions. That is to say, in this country 
osteopaths have become virtually indistinguish
able from conventional physicians. Many of the 
current graduates of osteopathic schools appear 
to be specializing in traditional allopathic 
approaches for care giving, i.e., pharmacological 
approaches. Still's ideas about the treatment of 
individual cases are far removed from today's 
"meat market" philosophy of health care, where 
dollars dictate services, symptoms localize pathol
ogy, and advancing technology rather than deep

ening skill is the state of the art in  patient care! 
Another profession searching for an identity 

within the general health care spectrum is Chiro
practic. As osteopaths fill many of the traditional 
roles of the al lopathic practitioners, the chiro
practic physician is gaining broader acceptance 
in their professed specialty: manipulation of the 
spine and extremities. Chiropractic started in the 
late 1 800s when David Palmer branched out from 
his osteopathic roots to develop his own philos
ophy of manual intervention. His discovery, which 
he claimed was a new science, appears to be a 
combination of osteopathic medicine and other 

ancient Hipprocratic methods (Cantu and Grodin 
1 992). Palmer chartered a philosophy, which was 
referred to as the "Law of the Nerve." There are 
five basic tenets to this philosophy: ( 1 )  subluxa
tion of the vertebrae; (2) that this subluxation will 
affect the structures that pass through the inter
vertebral foramina inclusive of blood, nerves and 
lymph vessels; (3 )  that this causes a disruption of 
function anywhere along the nerve distribution 
of that segmental level; (4)  that this disinnerva
tion leads ro dysfunction and susceptibility to 
disease; and (5)  adjustment or repositioning of 
vertebrae will release tensions and return normal 
innervations to the dysfunctional organs or recep
tor sites. 

Despite the constant insults from the allo
pathic profession, chiropractic has survived and 
even gained a noticeably respectable niche in the 
health-care realm. And, as the chiropractor moves 
up the hierarchical, health-care ladder, manual 
physical therapists appear poised to make simi
lar advances. 

Traditionally, the focus of manual therapy had 
been on restoration of structure and on reduction 
of pain in order to facilitate healing; but over time, 
the static structural approach to treatment was 
slowly replaced by the addition of mobility and 
selective tension tests. By the late 1 800s and early 
1 900s proponents of manual medicine were 
becoming more precise in their evaluation 
procedures. 

In 1 920, Edgar Cyriax became one of the first 
modern practitioners to embrace a manual 
approach to treatment. His work was furthered 
by his son, James Cyriax, who wrote two land
mark texts that are still widely read and respected 
today. 

Dr. James Cyriax's way of performing differ
ential diagnoses was based on specific selective 
tensions of soft tissues with ensuing treatment 
reflecting the findings of those assessments (Cyr
iax 1 9471 1 977).  A younger contemporary of 
James Cyriax's, James Mennell, focused his 
research and writings on the importance of joint 
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mechallics. He introduced and integrated the 
concept of accessory joint motion. While James 
Cyriax was a fervent supporter of the discogenic 
origins of back pain, James Mennell demonstrated 
how the synovial joints ate responsible for many 
back complaints. Mennell outlined specific etio
logic factors that could ca use such joint pains and 
introduced important terminology that has excep
tional significance today. This terminology 
includes: ( 1 )  "joint play, " (2) "joint dysfunction," 
and (3) "joint manipulation." Mennell ptovided 
evidence that the mobilization of tissues in a spe
cific manner creates normal joint balance and 
restoration of movement. The importance of local 
tissue extensibility is vital to recapturing normal 
motion (Mennell 1 945). 

Another proponent of mobility was the Nor
wegian physical therapist Freddy Kaltenborn. He 
derived the convex/concave rule o f  joint and 
osseous motion. Kaltenborn accounted for move

ment at both the articular surface and the distal 
lever arm respectively. He expanded his under
standing of both components ( joints and soft tis
sue) as being part of a greater whole, and 
consequently developed the realm of manual tech
nique. Many researchers, including those men
tioned already, have added to the effectiveness 
and efficacy of manual therapy. 

More recently, Stanley Paris addressed a com
mon problem in the evaluation and treatment of 
pathology. Placing emphasis on treating the dys
function and not the pain, he reasoned that there 
is a high correlation between dysfunction and 
pain. If one treated the dysfunction, the pain 
would in most cases be positively a ffected. He 
expanded his concepts by adding definitions for 
component and joint accessory motionsand by 
categorizing types of manipulation. He hypothe
sized that treated soft tissues would improve in 
extensibility and that manipulations would pro
duce additional positive neurophysiological 
effects. 

While Paris utilized distraction, oscillations, 
and thrust manipulations to change joint and soft 

tissue, Geoffrey Maitland refined an oscillatory 
technique to produce similar results. He perfected 
a graded oscillation approach that also helped 
modulate pain by neurophysiological means. He 
described four levels of oscillation with at least 
one level having two parts. 

Most of the research reviewed since the begin
ning of the twentieth century has dealt with treat
ing localized tissues in a direct manner. In other 

words, if a mechanical barrier in a soft tissue or 
joint is encountered during some selective tissue 
tension exam, the practitioner uses some level of 
graded force to push through the restriction. Fred 
Mitchell Sr., an osteopath, has contributed a pro
cedure called Muscle Ellergy Technique whereby 
a joint is taken through a restriction in a direct, 
graded manner: The patient initiates a muscle con
traction just before the soft tissue barrier ( inter
barrier zone) that apparently helps facilitate a 
repositioning of the malaligned structure. 

In contrast with these "direct" techniques, 
Lawrence Jones has developed a treatment that 
is classified as an "indirect ."  Instead of moving a 
body part directly into a barrier, tissues are mobi
lized in a direction of ease. The practitioner places 
the tissue in  a shortened position instead of try
ing to lengthen it. Indirect techniques, as we shall 
see, play a major role in the Myofascial Release 
Approach discussed in this book. 

One can see that manual therapy approaches 
have evolved from a repositioning of a structure 
and the modulation of pain to mobility assess
ment and trying to understand more about causal
gia with less focus on pain symptomology. 

Many modalities of treatment dveloped 
throughout the twenthieth century, and many 
more being developed so today, do not confine 
themselves to the joint and the immediate sur
rounding soft tissues. Several explorers have rec
ognized the importance of treating tissues far 
removed from a soft tissue problem at a local 
joint. These treatments can sometimes extend 
beyond the dermatomal, myotomal, enterotomal, 
and sclerotomal boundaries. The techniques they 
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employ are based upon what the authors hypoth
esize to be a neuro-reflexogenic reaction. In the 
1 970s, for instance, John Upledger noted global 
treatment effects through the treatment of the 
craniosacral mechanism. As early as 1 9 8 1 ,  Sharon 
(Weisel fish) Giammatteo called attention to the 

importance of accounting for structures beyond 
local joints and soft tissues. She approached 
somatic dysfunction from an integrated systems 
viewpoint. She addressed pathology by assessing 
how each system directly or indirectly affects the 
etiology and its correlation. 

Focus on the body in its entirety seemed log
ical from these author's points-of-view. Connec
tive tissue represents an ubiquitous structure, the 
manipulation of which can produce treatment 
reactions that extend beyond basic physiologic 
boundaries. Jean Pierre Barral's work and Frank 
Lowen's practical adaptation of it, as well as his 
own research, represent safe, non-invasive treat-

ment approaches that place the fascial system at 
the core of many dysfunctions. Current state of 
the art approaches util ized by (Weiselfish) 
Giammatteo and Lowen take the body beyond 
the "systems" formula. The application of prin
ciples derived from quantum physics to manual 
techniques has added greater effectiveness and 
efficiency and has decreased stress on the patient 
and practitioner alike. An example of this appli
cation is i llustrated in techniques that acknowl
edge that "joint spaces" need treatment and 
maintenance as often as articular interfaces. 
Lowen and (Weiselfish) Giammatteo view joint 
spaces all together as an integral entity responsi
ble for multiple static and dynamic physiologic 
functions. They have expanded the concept of 
joint spaces to a macroscopic and clinical level 
and hypothesized that all joint spaces collectively 
comprise a functional network throughout the 
body. 



(HAPTER 2 

AN OVERVIEW OF FASCIAL MANIPULATION 

The attempted manipulation of various connec
tive tissue components has lead to the develop
ment of a variety of techniques and approaches 
whose focus has been "fascial"  in nature. The fol
lowing is a brief overview of several "fascial " 
approaches. Cantu and Grodin review some of 
the approaches succinctly (Cantu and Grodin 
1 958) .  We suggest referring to their text for a 
more in-depth summary of those techniques and 
approaches. We present here but a synopsis of 
their original contributions. 

Cantu and Gordin discuss Bindgewebbs Mas
sage, an autonomidreflexive apptoach to fascial 
manipulation using connective tissue massage. 
Fir t developed in the 1 920s by a German phys
iotherapist, Elizabeth Dicke, the technique relies 
on reflex pathways mediated through the auto
nomic nervous system in order to facilitate a ther
apeutic effect. Bindgewebbs Massage is performed 
systemically. It is also performed systematically. 
It specifies the number of strokes, the side of body 
to work on first, and even which fingers the prac
titioner should use in giving treatment. Though 
the apptoach is considered a superficial technique, 
its effects and potential application should not be 
under-emphasized. Dicke's purely "mechanical" 
technique was one of the first to specifically out
line the exact "how to's" of this kind of treatment. 

In general, beyond the correct mechanical 
application of technique, the energy transference 
associated with touch and the importance of treat
ment components such as focus and intention 
need further examination. Our clinical research 
has repeatedly revealed that good results with fas
cial release can be attained when an individual 
performs a technique mechanically. This means 
that hand placement alone, for a certain amount 
of time, is enough for eliciting good outcome. 
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Better results are obtained, however, when ther
apists apply mental focus or intention to the treat
ment structures. These better results include 
observable changes in many systems. The lym
phatic systems show decreased edema. The cir
culatory system exhibits arrhythmia and warmth. 
Muscle and fascia reveal increased ranges of 
motion. Improved posture occurs in the skeletal 
system, and the nervous system produces less 
pain. Also, associated metabolic changes occur 
when these systems are affected. In many cir
cumstances, the impact of intention alone, when 
dealing with multiple energy patterns in a treat
ment area, can provide the difference between 

major treatment responses in multiple systems as 
opposed to merely minor regional responses local
ized to the affected area. Thus, reflex connections 
have the potential to extend well beyond the 
superficial fascial system. By reflexively decreas
ing aberrant stimuli through dermatQme, 

myotome, sclera tome, or enterotome, we can 
affect the afferent firing signal and ultimately the 
efferent firing signal of a facilitated segment. 

Another modified technique that is classified 
as "reflexive" since it deals primarily with reflexes 
is Hoffa Massage. The technique requires that the 
force used be gentle and elicit as l i ttle pain as 
possible. Other truly reflexive and energetic 
approaches include Foot Reflexology, Auriculo
therapy, Acupressure, Zero Balancing and Polar
ity Therapy. Many reflexive pathways are poorly 
understood by traditional physiology and are 
better explained by energetic concepts such as 
mechano-energetic concepts from the field of 
applied quantum physics. 

When any manual therapy technique utilizes 
a subtle yet gentle apptoach, there appears to be 
some component of reflex reaction that facilitates 
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the relaxation of tissues. This in turn allows for 
deeper access to other tissues or creates an altered 
metabolic environment in the regional tissues 
addressed. The clinical experience of authors from 
associated professions has found a light exact 
touch is far more powerful when dealing with 

global or local somatic dysfunction than a more 
direct and aggressive touch or contact. A lighter 
touch that allows the body "ro speak" is far more 
efficacious in stimulating the natural corrective 
powers of these tissues. Many practitioners, there
fore, use gende light forces as keystones to their 
practice and art. 

Barral nOtes in his visceral work that the 
inherent protective nature of the body is a con
stant in which any forceful manipulation of tis
sues will either, in the short term or in the long 
term, cause the patient harm. In other words, the 
short-term gains attained with forceful measures 
are eventually lost by the body's reactive protec
tive nature. Barral notes that this is especially ttue 
with the manipulation of the small intestines and 
kidneys, both of which are extremely reactive to 
force. In response to forceful manipulation the 

kidneys have a tendency to fracture, and the small 
intestines tend to create adhesions. 

Cantu and Grodin (Cantu and Grodin 1 958)  
reviewed twO fascial approaches considered by 
them mechanical in nature namely, Rolfing and 
Trager. Ida Rolf introduced Rolfing with the intent 
of improving the body's balance in  relation ro 
gravity. The treatment technique is not based on 

a patient'S current physical status or symptomol
ogy but on a regimented, ten-session protocol that 
addresses the different body quadrants. Addi
tionally, Rolf noted that the body and mind are 
inseparable and that both need addressing in an 
integral manner when treatment is undertaken. 

M ilron Trager developed a therapeutic ap
proach focusing on the subconscious mind. His 
techniques combine passive motions including 
rotation and traction plus active motions termed 
"Mentastics." Trager felt that the combination of 
the relaxation of the tissue and neuromuscular 

re-education creates a powerful tool to help 
change poor postural habits and dysfunction. 
Trager's approach employs movement as a 
mechanical tool and is therefore classified as a 
"movement" approach. Other fascial techniques 
deemed mechanical include Shiatsu, Myotherapy, 

and Chua Ka. 
Another approach combining mechanical and 

movement aspects was introduced by Joseph 
Heller in 1 970. His form of bodywork, termed 
"Hellerwork," was initiated after he had prac
ticed Rolfing for years. Hellerwork focuses on the 
body's connective tissues, i.e., the fascia, in rela
tion ro gravity, just as in Rolfing. He attempted 
to decrease tension in  the fascia through body 
realignment. He saw that the more vertical a per
son remains, the less overall energy is consumed 
bracing against the effects of gravity. The person, 
therefore, has energy to perform the other activ
ities of daily living. Hellerwork incorporates 
movement re-education based on exercises that 
mimick everyday movement and that reinforce 
stress-free methods of performance. Another com
ponent of his work includes a dialoguing tech
nique designed to help connect mental patterns 
to their somatic expression. 

The patient assumes different roles with each 
of the aforementioned techniques. With Chua Ka, 
Myotherapy, Shiatsu, Hoffa, and general con
nective tissue massage the patient is passive. Some 
of the mechanical techniques are parr passive and 
parr active, as is the case with Rolfing, Trager, and 
Hellerwork. Movement approaches necessitate 
the patient's participation in the therapy. Under 
the guidance of a practitioner, movements and 
postures are utilized to modify and change erratic 
or dysfunctional patterns that compromise static 
and dynamic motion. Whereas modalities that 
use the reflexive, mechanical, and autonomic 
approaches exemplify the first part of the adage 
mentioned above: "structure dictates function."  
Movement approaches i l lustrate how "function 
influences structure." In this case, the "structure" 
is the connective tissue. Four popular, exclusively 
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movement approaches are: Alexander Techniques, 
Feldenkrais Technique, Aston Patterning, and 
Functional Orthopedics. 

Alexander Technique relies on the functional 
position of the head and neck in relation to the 
rest of the body. The head and neck act as a pri
mary conttol mechanism atound which all else is 
coordinated. F .M. Alexander saw the head and 
neck as not only being representative of dysfunc
tional patterns elsewhere in the body, but also as 
the key to their correction. He found that if he 
superimposed normal movement patterns, poor 
postural habits would be eliminated. His work 
was supplemented by mechanical approaches that 
ptepared a person for movement re-education. 

Moshe Feldenkrais published his classic text, 
Awareness Through Movement, in  1 97 1 .  He 
based his work on the treatment of dysfunctional 
movement patterns. He considered all  persons as 
being essentially disabled in one manner or 
another. This is typified by his fWo-fold approach 
to treatment. First he focused on changing old 
habits and patterns that existed secondary to 
trauma; then he utilized a hands-on approach to 
slowly change inadequate movement into efficient 
movement. As with Alexander Technique, all new 

patterns are learned. 
Alexander and Feldenkreis discovered an 

important aspect of learning new movement pat
terns. They realized that new learning is mediated 
through the cerebrum and eventually transferred 

to the cerebellum. They were aware that perma
nent postural changes are better achieved if the 
pattern is not the result of conscious behavior. 
When new learning i s  processed on a cerebral 
level only, the newly learned activities are quite 
often forgotten by the client. For this reason, 
many postural exercise programs meet with fail
ure. Posture is reflexive in nature, not cerebral .  
The functional aspects of both of these programs, 
as well as Judith Aston's, appear to take this fact 
into account. 

Judith Aston introduced her Aston Pattern
ing in 1 977. It is based on the concept that each 
body maintains and expresses patterns which can 
help or hurt the individual (Aston 1 993). A per
son's mental and physical histoty can be expressed 
through the body. By learning how to evaluate a 
person three dimensional ly, a practitioner can 
identify areas of stress and tension in the body's 
connective tissues. The practitioner facilitates an 
individual's journey in negotiating a balance of 
the body's tissue through touching, sensing and 
hearing. 

Another method, Functional Orthopedics, 
introduced by Greg Johnson, combines mechan
ical techniques and movement pattern similar to 
the above mentioned practitioners. His movement 
patterns include stabilization, proprioceptive neu
romuscular facilitation constructs, as well as direct 
connective tissue manipulation. 



CHAPTER 3 

PALPATION 

Palpatory skills are essential for intermediate and 
advanced levels of myofascial work. Introductory 
and beginning levels of myofascial release require 
essentially very l imited perceptive capabilities. 
Good to very good outcomes can be achieve 
almost mechanically. The most basic palpatory 
skill is that of "fascial glide." Using a light, mod
erate, or heavy contact, the practitioner compares 
fascial/soft tissue mobil ity in  al l  three cardinal 
planes: sagittal, cotonal and transverse. The prac
titioner must be familiar with all regional tissue 
anchors, visceral concerns, spinal relationships, 
rib/sternum/clavicle involvements, pelvic, sacral 
and coccyx inter-relationships, as well as weight
bearing versus non-weight-bearing considerations 
of soft and hard tissues. With practice, these and 
other basic constructs of fascial release can be per
formed mechanically in  a competent manner. 
Unfortunately, there are many considerations 
regarding tissue and movement that directly and 
indirectly affect the integrated balance of the body 
beyond basic fascial release technique and that 
are beyond the reach of basic myofascial release 
techniques. 

A significant component of intermediate and 
advanced myofascial technique deals with the 
practitioner's perception. Reliable perceptive capa
bi l ities allow a practitioner to focus on tissues 
locally and globally at the same time, as well as 
assess the depth of the problem. In other words, 
a three dimensional proximal picture can be 
examined and, at the same time, all of the rest of 
the body's influence can be factored in to give a 
complete appraisal of the problem. All physical 
diagnoses, performed manually, require a nearly 
instantaneous recognition of local and distal fas
cial/soft tissue strain patterns. Beyond this there 
are other factors present within the body that the 
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practitioner must be cognizant of. Such factors 
would include the ever-changing level of pressures 
within the different cavities of the body. The man
ual practitioner needs to understand how this sys
tem of pressures relates to our static and dynamic 
equil ibrium so that palpatory findings can be 
interpreted accurately. 

The manual practitioner should also be able 
to recognize the many inherent body rhythms 
such as the cranial, fascial, visceral, osseous, 
neural, and cardiac rhythms, to name but a few. 
It becomes clear that discerning the different lay
ers of the muscle fiber i.e., endomysium, perimy
sium, and epimysium, is important, but less so 
when the vascular flow and neural input are inte
grated into the picture. 

Finally, the skilled practitioner should be able 
to discern the depth of isolated problems as well 
as discriminate between structural and tissue 
boundaries at those levels. Palpation and differ
entiation between minute structures such as the 
layers of a muscle, nerve, or vascular structute 
are possible for the trained hand. fn addition to 
these abilities, the authors have noted in relation 
to thousands of patients that the more focused a 
practitioner is in regards to a target structure, the 
faster the treatment results and the greater its 
effectiveness. In other words, the more a practi
tioner can account for multiple components, 
including perceptions of the depth, texture, den
sity, temperature, quality, size, shape, contour, 
and mobiliry of tissues, the greater the treatment 
outcomes. 

Accurate assessment of normal versus abnor
mal variations in regional internal pressure is also 
important for treatment outcomes. For example, 
palpatory perception of sub-atmospheric pres
sures in the thoracic cavity is different from the 
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pressure gradients witnessed in the abdomen and 
cranium. Understanding sub-atmospheric pressure 
in the thorax and its influences on the rest of the 
body is essential in setting clinical expectations. 
Assessment of these inherent pressures can help 
modify treatment protocols and procedures. 

The recognition of body rhythms helps the 
advanced practitioner to achieve truly integrated 
results within and among all the systems, includ
ing the energetic processes. The acknowledgement 
of individual body tissue rhythms and motilities 
has opened many opportunities for treatment out
come protocols. Since the beginning of the 1 990s, 
accessing multiple body rhythms has accelerated 
our treatment expectations even with the most 
difficult systems pathologies. Arteries, veins, 
lymph, the lobes of the brain, and chambers of 
the heart have distinct and palpable rhythms. 
Organ rhythms, called "motilities," occur within 
both the fascial envelopes and the individual 
parenchymal cells. There are combination 
rhythms for structure as well. Each lobe of the 
brain and the brain stem has an individual motil
ity, but the brain has an individual motility rep
resentative of a l l  the lobe motilities combined. 
This rhythm is located at the insula. Certain 
organs have motilities reciprocal with each other, 
but some also have symmetrical motilities as well. 
There are also vital visceral and intervisceral 
movements and rhythms. 

In addition to these organ rhythms, every 
structural unit in the body has a rhythm. The 
craniosacral rhythmic impulse is but one impor
tant rhythm, the discovery of which has helped 
advance the understanding of the interconnect
edness of the body. The skeletal system, once 
thought to be inert, has been found to have mul
tiple rhythms on multiple planes. 

New applications of palpatory ski l ls  wil l  
assuredly yield more and different body rhythms 
in the future. Their importance cannot be over
stated. The more we accept the common sense 
approach to these complex signals offered by the 
body (the fact that it makes sense that they should 
be there), the more we'll be able to unlock addi
tional secrets to otherwise ubiquitous pathologies. 

In our clinics we have also found consistent, 
reproducible dysfunction rhythms throughout the 
body indicative of many types of "medical model" 
dysfunction, including membrane dysfunction and 
infection motilities. Dysfunctional patterns are 
indicative of systemic or local problems. This has 
been investigated and tested for less than two 
years at the time of this writing (January, 2004) 
and will be being looked into clinically for some 
time to come. 

Another constraint upon proper palpation is 
the fact that in order to palpate accurately it is 
necessary to be able to locate local restrictions 
along global lines of tension throughout the body. 
These lines, when deciphered, offer fast and easy 
ways to treat the keystone or core problem in any 
given situation. This is at the core of several "lis
tening" techniques including Lowen's, Chauf
four's, (Weiselfish) Giammatteo's, and Barral's. 

Additionally, it  must be understood that 
restriction and dysfunction rarely stand alone. It's 
probably safe to say that no dysfunction is truly 
independent. An area of restriction is restriced 
both in the sense of being restricted within a given 
system and as involving restrictions in other sys
tems to which it might be in some way connected. 

These applications of palpation skills raise the 
level of expectation of the practitioner and allow 
him/her to get close to the core issues of pathol
ogy and dysfunction. They are skills that should 
become an art for all manual therapists. 
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CONNECTIVE TISSUE STRUCTURE AND FUNCTION 

Understanding the concept of fascial release begins 
with a familiarity with the basic components of 
connective tissue. These tissues can be somewhat 
arbitrarily divided into rwo basic elements: cells 
and the extra-cel l u lar  matrix .  This distinction 
underlies the complexity of the functional mix. 
Tissues comprise the matrix of the body and are 
composed of cellular elements, their precursors, 
and their derivatives. Cell ratios vary widely 
among different types of connective tissue, as does 
the make up of the extra-cellular matrix, i.e., pro
tein fibers and ground substance. 

From a holistic point of view, the body has 
four basic kinds of tissue: ( 1 )  epithelial tissue for 
protection, secretion, and absorption; (2) muscle 
tissue for contraction; (3 )  nerve tissue for sensa
tion and conductivity; and (4) connective tissue 
for support, nutrition, defense, coordination, sep
aration, balance, movement, and shock absorp
tion. From the point of view of technical 
observation, connective tissue as a whole can be 
con idered as an organ or as a single system. The 
connective tissue system includes all of the com
ponents derived from the mesenchyme, i.e., the 
embryologic mesoderm. These include: ground 
substance, elastill, collagell, reticulin, bOlle, adi
pose, cartilage, pericardium, joillt capsules, liga
ments, tendons, Ilerve sheaths, muscle sheaths, 
blood and blood vessel walls, lymph alld lymph 
vessels, and apolleuroses. The connective tissue 
forms a continuous, contiguous system through
out the expanse of our body. Without the sup
portive framework of this system, one would be 
left with a mass of limp epithelial tissue, vacillat
ing muscle, and nerve cells with no practical abil
ity to function. Connective tissues comprise 
approximately 1 6  percent of our total body 
weight and store 23 percent of the body's total 
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water content. In essence, connect tissue repre
sents the glue that holds us together or keeps us 
from coming apart, depending on which view
point you prefer. 

A close look at connective tissue and its com
ponents is warranted for the manual therapist: 
the great extent of this system can be appreciated 
by an examination of its pertinent parts. As men
tioned in  the introduction, the therapist who 
touches a patient with a positive intent will always 
have some therapeutic effect on the individual. 
This effect is mediated through multiple tissues 
and their derivatives. Essentially, any manual 
approach to treatment results in some form of 
fascial release. 

As one of the body's basic tissues, connective 
tissue is actually subdivided into cOllllective tis
sue proper, bone and cartilage, and blood and 
lymph. Connective tissue proper is further sub
divided into loose irregular (areolar), dellse 
(fibrous), and regular and irregular cOllllective 
tissues. ( See Table I . )  

In  general, connective tissue function i s  well 
known for its biomechanical as well as for its 
physiologic and metabolic roles. Connective tis
sues are involved directly and indirectly in every 
system in the body. They not only have intra-sys
tem connections, but also inter-system relation
ships. The synchronization of motion berween all 
types of joints is directly related to the biochem
ical, intra system properties of connective tissue. 
This includes hard joints (bone on bone, includ
ing fibro- and hyalille-cartilage articulatiolls in 

the body); soft joint (muscle to muscle, muscle to 
ligament, ligament to tendon, bursa to tendon, 
organ to organ); and partial soft joints ( tendon 
to tuberosity, muscle to bone, organ to bone). 

Loose connective tissue provides a pathway 
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for the reticuloendothelial system to interact with 
blood, lymph, and organs in order to fight 
infection. This is an example of an inter-system 
relationship. Connective tissues, therefore, mech
anically act to provide a structural framework for 
protection, support, locomotion, coordination, 
and shock absorption for the body. These tissues 
differentiate into many forms to yield this func
tion. They include bone, fascia, tendon, cartilage, 
ligaments, and other tissue. The metabolic and 
physiologic fwlctions of connective tissues include 
protection from foreign pathogens, infection, and 
inflammation; transporting and storing vital nutri
ents for other tissues; eliminating waste products 
and toxins; and providing an avenue of commu
nication between and among various tissues. The 
connective tissues defined here include blood, 
lymph, and loose connective tissue. In essence, 
the connective tissues represent the one system 
that connects all the other systems. It has been 
noted that connective tissue is so encompassing 
that components of every cell in the body have a 
relationship with it, and that were all other for
mal systems to dissolve and leave only the con
nective tissues, each of us would easi ly be 
recognizable; we would still retain enough finite 
fearures to be identified by sight! 

T .... ' 

(onnective TIssue Differentiotion 
(Three Major (Iassifications) 

Connective Tissue Proper 

Loose Connective Tissue dif(eretltiates into: 

1. Areolar Connective Tissue 

2. Adipose Tissue 

3. Reticular Tissue 

Dense Connective Tissue differetltiates i1lto: 

1. Dense Regular Connective Tissue 
a. Tendons 
b. Ligaments 
c. Aponeuroses 
d. Fascia 
e. Elastic Tissue 

2. Dense Irregular Connective Tissue 
a. Capsule 

b. Skin 

Ground substance of connective tissue proper: 
Syrupy sticky consistency. Proteoglycans made up 
of glycoproteins and glycosaminoglycans attached 
to hyaluronic acid. 

Fluid Connective Tissue 

Blood differentiates into: 

1 .  Red blood cells (erythrocytes) 

2. Whire blood cells (leukocytes) 

Lymph: Lympbocytes 

Ground substance of fluid connective tissue: 
Plasma, more watery and fluid rhan ground sub
s[ance of connective tissue proper. 

Supportive Connective Tissue 

Cartilage differentiates into: 

1 .  Hyaline Cattilage 

2. Fibro-Cattilage 

3. Elasto-Cartilage 

BOfle 

Ground Substance of supportive connective tis
sue: Referred to as the Matrix. Can range from a 
firm gel in cartilage to a solid matrix in bone sec
ondary to the combinations of calcium, salts, and 
collagen fibers. 

1 3 



CHAPTER 5 

THE CElLULAR COMPONENTS OF CONNECTIVE TISSUE 

The cellular makeup of connective tissue varies 
markedly from tissue to tissue as do the fibrous 
component ratios and ground substance consis
tency. All connective tissues have these three com
ponents: cells, fiber, and ground substance. The 
fibroblast is the primary secretory cell for all three 
components. The fibroblast synthesizes a l l  the 
major fibrillar components of connective tissue, 
including collagen, elastin, and reticulin. It also 
synthesizes the ground substance. As the fibrob
last matures, it transforms and becomes the most 
prominent cellular element in normal connective 
tissue. Once mature, no further differentiation is 
noted in regard ro component synthesis. The 
fibroblast becomes a fibrocyte. We will discuss 
the fibroblast further when we present our dis
cussion of collagen production (see "The Origin 
of Collagen: Fibrillogenesis" in Chapter 6 ) .  

Undifferentiated cells in  adult connective tis
sues retain the ability to transform into other spe
cialized cells, depending on local needs. Not only 
can these cells transform, they can multiply. For 
example, a macrophage exists as a large round 
shaped cell called a monocyte, with no apparent 
special ized function until there is some patho
logical condition. Once that condition arises, the 
monocyte migrates to the involved area, trans
forms into a macrophage, and presents a front 
line defense as a phagocytizing cell. Macrophages 
are classified as either "fixed" or "free." Some of 
the fixed macrophages have the ability, when stim
ulated, to detach and act as "free" or "wander
ing" macrophages. The macrophages are scanered 
through the connective tissues. Once stimulated 
by the immune system they migrate towards a 
damaged area. This process is called chemotaxis. 
Stimulation occurs from chemicals released by 
damaged tissue or pathogens. Due to endothelial 
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system (immune system) stimulation, their num
bers increase as well as their activity. Once a 
monocyte enters a damaged area or passes 
through the marginalized area of endothelial cells 
via the process called diapedesis, it changes to a 
macrophage and begins phagocytizing material. 
A single macrophage can ingest up to one hun
dred bacteria as well as neurotoxic material before 
it itself is phagocytized. It also has the ability to 
join other macrophages to help ingest extra large 
particles of debris. These are referred to as giant 
phagocytic cells. The macrophages are identified 
by regional location and have been given differ
ent names such as histiocytes ( found in subcuta
neous tissue and skin), Langerhalls cells ( found 
in epithelia and the digestive tract), and microglia 
( found in the central nervous system). Although 
there are many regional names, these specialized 
cells are all still macro phages. (See Table IL) 

Another component of connective tissue is the 
mast cells. These are large cells found mainly near 
blood vessels. (See Figure 1 . )  

Mast cells have a dual function: ( 1 )  to secrete 
histamine (for vasodilatation); and (2) to secrete 
heparin (to prevent c1orting). Additionally, these 
cells have been found to secrete serotonin and 
bradykinin during inflammatory situations. They 
also work closely with basophils during a llergic 
reactions. Mast cells have been considered respon
sible for the production of some of the ground 
substance. This is based on staining results and 
the appearance of large numbers of these cells 
concentrated in regions undergoing healing. Mast 
cells have been postulated as an end organ medi
ator in the relationship between ACTH and cor
tisone, and are also associated with precancerous 
states in the skin. 

Still another important component of connec-
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tive tissue is the plasma cells. These cells, l ike 
other components, are found in infectious condi
tions. (See Figure 1 . )  They produce antibodies in 
reaction to infectious states of connective tissue. 
Plasma cells develop from lymphocytes. Along 
with microphages (special phagocyte cells of the 
blood, i.e., esinophils and neutrophils), they relate 
directly to tissue damage and repair. The plasma 
cells are also responsible for antibody production. 
The lymphocytes, precursors of the plasma cells, 
are derived from the bone marrow in small sup
ply, yet come mostly ftom lymphoid tissues. These 
cells attach themselves to their prey and act as a 
phagocytizing element, as do the macrophages. 
The lymphocyte can make many trips through the 
bloodllymph cycle, as its l ife span is around 1 00 
to 300 days. 

Another group of cells that reacts as part of 

our reticuloendothelial system and are found in 
the connective tissues, is the granulocytes or poly
mophisms. These names are derived from the way 
they look under a microscope. They are special
ized cells including neutrophils, basophils, and 
esinophils. These three granulocytes plus the 
monocytes, lymphocytes, and plasma cells con
stitute the generally accepted subclassifications of 
white blood cells or leukocytes. Neutrophils com
prise 62 percent of the white blood cell count. 
Together with the monocytes, neutrophils con
stitute our strongest front line defense against for
eign bodies. They can phagOCytize anywhere from 
5 to 25 bacteria before they are absorbed. These 
components ( monocytes and granulocytes) are 
derived from the bone marrow. 

There is one more type of cell to be consid
ered: a derivative of the hemocytoblast and 

Flgo" 1. Most cell. 

myeloid stem cell differentiation. The myeloid 
stem cell transforms into a megokaryocyte, and 
the fragmentation of this huge cell leads to the 
formation of platelets. These cells, again,  are 
active daily for damage control. They activate the 
blood clotting mechanism. 

Lastly, there are other cells that are fixed to 
the connective tissues and have lesser or greater 
roles depending on regional needs. These include 
melanocytes, adipocytes, and mesenchymal cells. 
(See Table 1I and Figure 1 . )  Outside of the cellu
lar milieu of connective tissue, there are fibrillar 
components that constitute an important part of 
the whole exeramatrix picture. 
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Histological Make-Up of the Connective TIssue: 
Cellular Components 

1 .  Fibroblasts: Fixed stellate shaped cells that 
produce all the fibrous components of con
nective tissue proper as well as the ground 
substance. 

2. Macrophages: First line of defense for tissues 
against infection, inflammation, trauma, 
burns, etc. 
a. Fixed Macrophages: These are scanered 

throughom the connective tissues, and, 
when stimulated, can mobilize themselves 
and become free macrophages. 

b. Free Macrophages: Highly mobile versions 
of fixed macrophages but performing 
apparently the same functions. 

• Macrophages are named according to the 
tissues they are present in: 

1 .  Kuppfer cells in liver; 
2. Tissue macrophages in spleen, lymph, 

and bone marrow; 

3. Alveolar macrophages in alveoli of 
lungs; 

4. Fixed macrophageslclasmatocyteslhisti
ocytes in skin and subcutaneous tissue 

5. Microglia in brain. 
• A single macrophage can ingest 1 00 bacteria 

as well a necrotic material. 

3. Monocytes: These are actually precursors or 
immature macrophages and are found in the 
blood. Once stimulated by the immune sys
tem, they are drawn to a needed site (chemo
taxis) and migrare through the endothelial 
lining of the capillary by a process called 
diapedesis. 

• The monocyte becomes fixed or swells up to 
five tirnes its original size and becomes a 
macrophage. 

• Monocytes travel in the blood and are 
derived in the bone marrow. 

4. Fibrocyte: Fully differential mature version of 
a fibroblast. 

5. Adipocyte: a fixed far cell (adipose).  

6. Melanocyte: Stores a brown pigment 
(melanin). 

7. Mesenchymal Cells: Stem cells that produce 
fibroblasts and other connective tissue cells. 

8. Mast Cells: Large cells found mainly near 
blood vessels. Mast cells have a dual function: 
Secrete histamine (vasodilation); Secrete 
heparin (prevent cloning). Also releases sero
tonin and bradykinin during inAammation. 
Work in conjunction with basophils during 
allergic reactions. 

9. Plasma Cells: Develop from lymphocytes and 
are responsible for antibody production. 

1 0. Lymphocytes: Derived from lymph tissue, 
bone marrow, and gut and circulate in blood 
temporarily before entering lymph system. 
Eventually go back into the blood and repeat 
the process. 

1 1 . Red Blood Cells (erythrocytes): Found in the 
blood vessels within tissues. 

1 2 .  White Blood Cells (leukocytes): Help remove 
pathogen roxins, wastes, and damaged cells. 
There are rwo classes: 
a .  Granular leukocytes including: 

1 .  Polymorphonuclear neutrophils 
2. Polymorphonuclear esinophils 
3. Polymorphonuclear basophils 

b. Agranular leukocytes including: 
1 .  Monocytes 
2. Lymphocytes 

The cells are classified according to their 
appearance. All granulocytes plus monocytes 
phagocytize foreign maner. Microscopic lym
phocytes atrach rhemselves to a cell and also 
have an action similar to phagocytes. 

• Another cell classified as a white blood cell, 
the platelet, is actually a fragment derived 
from a myeloid stem cell, the magokaryocyte. 
Platelets help activate the blood cloning 
mechanism. 

1 3. Microphages: A special phagocytizing cell 
that works closely with a lymphocyte. 
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THE FIBRILLAR ElEMENTS OF CONNECTIVE TISSUE 

The fibrillar elements of  connective rissue include 
twelve different types of collagen, elastin, reticulin, 
laminin, {ibrmtectin, and chol1dronectil1. 

Some rissues have significant differences i n  
regard to the ratio of cells to extra-cellular mate
rial. For example, in bone and muscle, rhere are 
high numbers of cells in relation to the extracel
lular marerial. In tendons and ligaments, how
ever, the cell number relarive to rhe extracellular 
material is low. This is because in rendons and 
ligaments there are only a few number of cells 
whereas fibrillar components are extensive. 

Collagen 

Collagen is the connective tissue component best 
suited to resist rensile forces, in contrast to elastin 
and reticulin, which have more resiliency and elas
ticiry (Cantu and Grodin 1 992). Ir is composed 
of an insoluble macromolecule thar is helical in 
design and is extremely adaptable. It can be tough, 
unyielding, and as rigid as bone, yet, ar rimes, 
quire pliable (Zohar 1 990). Collagen is a remark
ably complex group of glycoproteilts thar exists 
in different forms. In rhe past, al l  collagen was 
believed ro be alike, but modern research has iden
rified as many as twelve different types. Of rhe 
twelve types of collagen known, types I to IV are 
most abundant in the body tissues and appear to 
be mosr significant for manual therapy. 

Collagen is rhe most common protein in the 
body, accounting for 40 percent of all protein. In 
tendons and ligaments, 70 to 90 percent of the 
dry weight is collagen. 

Collagen merabolism is mediared by mor
phostasis, a process that renews both collagen 
and ground substance. The half-l ife of collagen 
is 300 to 500 days in marure, non-rraumatized 

condition. The variation depends on rhe rissue 

\ 

Ii 

Figure 2. Rbrollog.nesis and collog.n ,ynth"" . 
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Figur. 3. Ep�helian arganizalian. 

involved, i.e., bones reveal a rapid turnover, while 
cartilage turns over at a slower rate. 

The Origin of Collagen: Fibrillogenesis 

The origin of collagen is known as fibrillogenesis. 
The fibroblast cells initiate the production of nor
mal collagen. (See Figures 2 and 3 . )  Production 
begins inside the cell. Here, amino acids are syn
thesized into polypeptide chains referred to as 
procollagen molecules. These precursors of col
lagen undergo an enzymatic cleavage of their low 
molecular weight ends and become tropocolla
gen. Tropocollagen is the functional/structural 
unit of collagen fibrils. It is the self-assemblage of 
these triple helix tropocollagell fibrils outside the 
cell that is referred to as fibrillogenesis (Hukins 

1 984). 
After extrusion, peptides are cleaved at either 

end of the procollagen from the cell and molecule. 
Except in Type IV procollagen, the chains can still 
undergo considerable transitional changes. These 
changes occur ftom either hydroxylation or gly
colysation or both. Such processes lead to modi
fied forms of the same molecule, despite their 
being coded for by the same gene (Pischinger 
1 990).  

One reason for the inherent strength of the 
collagen molecule is that the repetition of every 
third amino acid is glycine. Because the glycine 

molecules are small, they allow collagen to form 
a tight helix, and this, in turn, translates into 
greater structural and functional cohesion, simi
lar to a building block. The typical pattern in the 
collagen chain is X-Y-glycine. "X" and "Y" are, 
usually, proline and hydroxyproline. These later 
two components of amino acids comprise approx
i mately 22 percent of the amino acids. These 
amino acids can act as stabilizers for the collagen 
chains via linkage by disulfide bonds. Each mol
ecule consisrs of three separate polypeptide chains 
that coil into a left handed helix; then the three 
chains coil together into a right handed superhe
lix. An additional amino acid that undergoes tran
sition in the collagen molecule is hydroxylysine. 
It is found more in the basement membranes than 
in the interstitial collagen. Both lysine and hydrox
ylysine undergo transitional reactions that allow 
for intro- and inter-molecular cross-linking 
( Pischinger 1 990).  

Once the tropocollagen molecules reach the 
extracellular space, they arrange themselves in an 
end-to-end formation, as well as in a parallel, 
quarter-stacked arrangement. This pattern ensures 
that one region of the microfibril will be no 
weaker than the other. The fibrils then are bun
dled together to form large collagen fibers. The 
fibrils are stable at 37degrees centigrade, but at 
40 degrees or above they become unstable and 
unfold. Individual fibrils occur in periodicities of 
67 nm, diameters of approximately 1 .5 nm and 
280 nm (Hukins 1 984). Cross-linking of the par
allel fiber alignment adds to the molecules' abil
ity to withstand tensile forces. While molecular 
attraction creates compactness to each fibril bun
dle, there exists a minute quantity of clear ground 
substance separating each strand. (The impor
tance of the gtound substance will be discussed 
later). The three separate polypeptide chains are 
referred to as alpha chains. Combinations of these 
chains constitute the various types of collagen. 
Originally these chains were referred to as Alpha 
I and Alpha II chains, since only one type of 
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collagen was thought to exist ( Pischinger 1 990).  
The designations of the chains have been refined 
as more types of collagen have been discovered. 

Each collagen type has slightly different chem
ical properties. Type I collagen, the most common 
collagen, consist of two Alpha I (Type I )  chains 
connected to one Alpha I (Type I I )  chain via a 
disulfide bond. Type I collagen obtains its tensile 
strength from cross-linking and covalent bond
ing. These hollow tubules of overlapping mole
cules have a tensile strength greater than that of 
steel wire. Cross-l inking is tissue specific and 
based on an adaptation to stress and strain. The 
cross links also can give way under heavy loads 
leading to fibril (ailure. Failure begins at 8 to 1 0  
percent strain (Fidone 1 975). Type I collagen rep
resents our most abundant component and is 
found in skin, muscle, tendon, ligament, ordinary 
loose connective tissue, dense connective tissue, 
and bone. Modified forms of this collagen con
taining only Alpha I (Type I) chains have been iso
lated in  a cirrhotic liver, human skin, mouse 
tumors, and embryonic tendons. 

Type II collagen is found primarily in articu
lar cartilage (fibrocartilage and hyaline cartilage). 
Here the chemical properties consist of three iden
tical alpha chains, with a different amino acid 
pattern from that in  Type I collagen. The three 
identical chains are referred to as a trimer of 
Alpha I (Type 1 1 )  chain. This type of collagen 
exhibits excellent strength qualities without sig
nificant flexibi l ity. Type I I  collagen is actually 
found in any non-innervated, vascular tissues of 
the body, including the intervertebral disc and the 

vitreous humor of the eye. From these examples, 
we can see the tremendous versatility of the col
lagen molecule. As the Type [ collagen molecule 
mixes with hyaline, which is a nylon-like sub
stance from the chondroblast, the resultant tissue 
becomes a buffer for joint compression, friction, 
and movement. Hyaline cartilage exhibits the ten
sile strength of steel. In the second example, this 
type of collagen in the cornea is as transparent as 
glass, yet it can become as tenacious as glue, as 

viscous as gelatin, or as diffuse as water (Zohar 
1 990).  

Type []]  generally has smaller fibrils and fewer 
cross-links than Type I and [I (Hollinshead 1 985). 
Type II  collagen is typically found deposited in 
tissue repair and is replaced later by molecularly 

larger Type I collagen. An excessive amount of 
Type I I  collagen actually weakens Type 11 chains 
( Hollinshead 1 985) .  Type 1 I l  differs chemically 
from Type I and I I  in that it  contains cystine in 
two adjacent positions at the junction between 
the helical and non-helical carboxy terminal pep
tides (Hollinshead 1 985) .  The triple helix is held 
together by disulfide bonds which help decrease 
the propensity towards collagenase degradation. 
Although found in conjunction with the larger, 
Type I collagen, Type I I I  collagen's functional 
nature is seen in tissues that require a modicum 
of flexibility. Such tissues include the skin, aorta, 
other blood vessels, lungs, fetal skin,  synovia, 
uterus, fascia, ligaments, and placental tissues 
(Cantu and Grodin 1 992; Pischinger 1 990; 
Hollinshead 1 985) .  Type III collagen within lig
aments offers extensibility but not elasticity in 
regards to stretch. This is  important to the man
ual therapist, as the stability of this collagen will 
affect its viscoelastic nature. This means that once 
a load is placed on the tissue and over-stretching 
occurs, the increased length remains after the load 
is removed. 

Type IV collagen is nOt as abundant as the 
first three types, nor is it similar in regards to its 
chemical composition. Chemically, Type IV col
lagen or basement membrane collagen, as it is  
sometimes called, doesn't have a typical 67 nm 
periodicity and is much more heavily glycosylated 
(Hollinshead 1 985) .  Two structurally different 
Alpha chains combine to create Type IV collagen: 
Alpha I Type IV and Alpha I I  Type IV molecule 
chains. These chains have a less stable structure 
than the helical design of collagen Types I to I l l .  
As a basement membrane, the collagen i s  not pre
sent in the form of fibrils but is organized into a 
net-like structure (Pischinger 1 990; Hollinshead 
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Flgur. 4. Proleoglyran orrongement. 

1 985) .  Basement membranes actually act as sup
port layers for the cells that cover various body 
surfaces (epithelium), hence, connective tissues 
are never exposed to an outside environment. 

Other collagen includes Type V collagen, a 
pericellular tissue whose typical chemical make
up is Alpha I Type V and Alpha [ [  Type V chains 
in a 2: 1  ratio, while other molecules have been 
identified as having Alpha 3 Type V chains in 
addition ro the two latter forms. This collagen, 
with a 1 : 1 : 1  ratio is best isolated in the uterus. 
Type V collagen has been found in the placental 
villi and skin. It never comprises more than 1 0  
percent of the total collagen in any tissue. 

Type VI collagen has a close association with 
Type V collagen and has also been isolated in the 
skin, uterus, placental villi, and synovia. The Type 
VI collagen chain consists of Alpha I Type IV, 
Alpha [ [  Type VI, and Alpha I I I  Type VI mole
cules (Martini 1 989.) 

As more collagen type tissues are discovered 
within our cellular milieu, greater understanding 
of their significance will also be found. There are 
another six types of collagen already isolated in 
the body; surely more will follow! The reasons 

for differentiation are not clearly understood. The 
number of type of collagen dictates its significance. 

Elastin 

A basic fibrillar component in the extra-cellular 
matrix is elastin. Elastin is found in the skin, ten
don, ligmentum nuchae, Iigmentllm flavum, lungs, 
and linings of arteries. It is more elastic than col
lagen proper. Pischinger notes that the elastin pre
cursor tropoelastin contains an amino acid 
tetrapeptide that includes: glycine, valine, proline, 
and glycine repetitive sequences. Since elastin is 
insoluble, the tropoelastin soluble precursor is 

used to extrapolate a model. Secondary to high 
glycine and hydroxyproline content, it has been 
thought that elastin develops from collagen. These 

fibers react to stress and strain along the lines and 

direction of forces and are able to recoil to their 
original shape when a stretch is released. Elastin 
has been likened to a rubber band because of its 
recoil capability. There is an order of molecular 
chains associated with entropy loss during stretch
ing, which is then regained when the stretch is re
moved. Whether this actually occurs in elastin is 
a matter of conjecture; it does represent a plausi
ble model. Elastin is by comparison a much 
smaller microfibrillar network than collagen fibers. 
The resiliency of these fibers changes when the 
temperature drops; elastin can actually become 
brittle at 20 degrees centigrade. When ligaments 
are observed under a microscope, it is common 
to observe elastin extensibility by a built-in crimp 
within the layers of the parallel fibers. (See Figure 
4. )  

Under stress loads, the elastin molecule 
straightens and takes on a more collagen-like 
function while increasing its tensile characteris
tics. Peripheral ligaments have relatively little 
elastin, whereas the intervertebral disc is an excel
lent example of a tissue type with large amounts 
of it.  Elastic fiber ratios in other tissue differ 
significantly. The range is from 1 to 5 percent (dry 
weight) in  skin, loose connective tissue and 
tendons, ro 50 percent (dry weight) in elastic 
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arteries. The tunica media o f  the human aorta, 
for example, have 50 ro 60 elastic membranes 
arranged concentrically and separated by 6 to 1 8  
nm of connective tissue spaces filled with extra
cellular matrix. The layers are approximately 2.5 
nm thick. As well as being resilient, elastin fibers 

are known to be unaffected by acids, alkalis, or 
heat. 

Reticulin 

Reticulin fibers comprise another glycoprotein 
that is less tensile than either collagen or elastin. 
There is a slight variation in the combination of 
protein subunit sequences within this tissue. As 
its name implies, this tissue forms networks that 
weave and interlock, allowing for a durable yet 
pliable meshing. It is a delicate tissue that is found 
in and around the internal organs and glands. 
Reticulin exhibits the same periodicity as colla
gen. It has also been found to contain Type n col
lagen and fibronectin. 

Fibronectin 

One of the more recent molecular discoveries is 
fibronectin. It was first recognized on the cell sur
face, then as a tissue adhesive, and most recently 
as a constituent of blood plasma. It is a network 
forming glycoprotein that is synthesized by many 
structures, including red blood cells, lymphocytes, 
neutrophils, macrophages, basophils and esino
phi Is. Fibronectin apparently has functions which 
allow for intra- and extracellular communication 
regarding homeostatis. 

Laminin 

Laminin is another network-forming glycopro
tein that is connected with basement membrane 
adhesion to the epithelia (Type IV collagen). 

Chondranectin 

Chondronectin is yet another network-forming 
glycoprotein that is associated with adhesion fac
rors for chondrocytes and Type II collagen. 

al� 
�' 

fog'" S. Pr.leoglyc.n comprellion. 

Ground Substance 

-I 

The ground substance is the environment in which 
all connective tissue components exist (See Table 
I I I  and Figure 5 . )  As mentioned previously, the 
fibroblast, a specialized cell from the mesoderm 
and the mast cell, produces most of the elements 
of connective tissue including the ground sub
stance. This is the non-fibrous component of the 
connective tissue matrix. Although the composi
tion of the ground substance varies from tissue 
ro tissue, several core components and functions 
are repeated in all environments. It is found in all 
the body's connective tissue, but it  is distinctly 
different from tissue fluid. The other intercellu
lar fluids seep from capillaries and tissue cells and 
exist within the ground substance. These other 
fluids are in need of the ground substance for cer
tain activities ro occur ( Fitton-Jackson 1 965) .  
Specifically, the ground substance provides a bar
rier against invading bacteria and other organ
isms; it allows for a diffusion of waste products 
and nutrients from the vascular structures; and it 
helps maintain the critical fiber distance between 
collagen fibers. This latter function helps prevent 

micro adhesions, provides tissue volume, and 
maintains extensibility. 

The primary components of the ground sub
stance are glycosaminoglycans (GAGs) and water. 
GAGs are polysaccharides ( formerly called acid 
mucopolysaccharides) where two linked sugars 
are chemically repeated (Rich 1 975). (See Figures 
3 and 6 . )  These GAGs not only perform the 
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Figure 6.  Transverse cross-sedion of deep (ermal fasc:io. 

previously listed functions but also have a lubri
cating effect on tissues. Large polysaccharides 
called proteoglycalls are covalently attached to a 
protein and a glycoprotein. The glycoproteins are 
large proteins attached to a polysaccharide. The 
proteoglycans bind with water (approximately 70 
percent of total connective tissue content) and 
form one of the largest molecular aggregates in 
the body. They are l inked with the function of 
hyalurollic acid and, among other functions, give 
cartilage some of its viscoelastic properties (Rich 
1 975).  

GAGs are separated into sulfated groups (that 
include cholldroitill sulfate, derma tall sulfate, 
heparill sulfate, keratall sulfate) and non-sulfated 
groups inclusive of hyaluronic acid. Chondroitin 
sulfate contributes to the rigidity of the ground 
substance in cartilage; hyaluronic acid, as stated 
above, binds with water. Because of its binding 
capaciry with water, hyaluronic acid is found in 
many tissues, especially those that are soft and 
gel-like, for instance, the vitreous humor of the 
eye. Chondroitin sulfate, on the other hand, is 
found in bone, skin, arterial walls, and cartilage. 
Keratan sulfate is found in skin, tendon, heart 
valves, and blood vessels. The variation of the 
consistency of the ground substance ranges from 
a viscous gel to a watery gel state, depending on 
the properties required at different locations. 

The ground substance permeates the entire 
body's tissues to the level of the cell and is closely 
al igned with all of the systems activities. It is a 
facilitaror as well as a barrier between cellular 
substances and blood ( Lowen 1 990). Any alter
ation of these functions through trauma, stress or 
strain, fatigue, malnutrition or build up of toxic 
materials can lead to a breakdown of the body's 
chemical and physical equilibrium. For instance, 
if the lymphatic system were completely shut 
down, death would occur within approximately 
twenry-four hours due to cellular toxiciry. Lymph, 
lymph tissue, and vessels are all connective tissue 
derivatives, and the ground substance is a signif
icant transit element in the loose connective tissue 
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in the interstitium. I n  other words, the ground 
substance is not the inert substance it was once 
thought to be. On the contrary, it is a variable 
factory of activity that actually represents a com
mon link between all branches of medicine (Boone 
1 996). 

As noted above, ground substance is distrib
uted extensively throughout the body. It signifi

cantly influences the body's physiologic processes 
as well as the body's potential for pathology. The 
ground substance is in a constant state of flux via 
metabolic changes. Within the tendon, l igament, 
and bone tissues, the ground substance is referred 
to as the matrix. 

Even though the ground substance comprises 
the immediate environment of every cell in the 
body, there are still barriers ro its influence, for 
instance, between blood and organ tissue 
(parenchyma). This physiochemical barrier has 
several parameters, specifically, the cell membrane, 
interstitial fluid (borh components), reticuloen
dothelial tissue and capillary membrane. 

The authors wish to point out that the ground 
substance is the key environment on which to 
focus for attaining a multiplanar myofascial 
release. This is more important than focusing on 
the viscoelastic components of connective tissue. 
Too much emphasis has been placed on the 
viscoelastic components. 

To maintain the homeostatic mechan isms 
within the body it is necessary ro maintain the 
health and function of the connective tissue 
components. 

The regulation of connective tissue metabo
lism is nor achieve by any single factor. The fluc
tuating equilibrium within the body's tissues is 
greatly affected by the regional diversity of cells 
within the connective tissue. Protein messengers 
called mediators allow for intercellular regula

tion. The cell manufactures the mediators and, as 
of the time of this writing, over 300 of them have 
been identified. Examples include: histamine, 
prostaglandin, bradykinin, and leukotrienes. 

Beyond these manufactured mediators, the 
by-products of activity within the ground 
substance can actually act as theit own media
rors. In general, the mediarors can take on vari
ous functions; they can interact with other 
mediators that are secondary to the activity at any 
particular cell site. Mediators can also act like tis
sue barriers, keeping certain organisms out of an 
area where they don't belong and holding others 
in where they do. Under normal conditions, medi
ators collectively help to maintain tissue equilib
rium. Under abnormal or pathologic conditions 
these same mediators can be injurious to the tis
sues. For example, prostaglandins are needed to 
protect the stomach l in ing from excessive acid 
corrosion; yet in a situation where too much of 
it is synthesized by the cell, a different intetven
tion may be required to offset that over-produc
tion. Specific mediators possessing anabolic and 
catabolic qualities govern the microhomeostasis 
between the cell and the matrix (Weiss 1 984) .  
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TaWe IU  

Extracellular Matrix Components 

Fibers-Glycoproteins 

1 .  Collagen: Protein substrate in a repeating 
sequence of three units. Stiff but pliable mole
cules with high tensile strength and poor 
stretch capability. There are over twelve types 
of collagen, but four types are most impor
tant: Type I, found in loose and dense connec
tive tissue proper; Type n, found in cartilage; 
Type 1Il, found in arteries and fetal dermas; 
Type IV, found at the level of the basement 
membrane. 

2. Elastin: Elastin is a protein that affords exten
sive tissue flexibility. Tissue itself can be 
stretched up to 1 30 percent of its initial 
length. It has perfect recoil capabilities. 

3. Fibronectin: Along with laminin and chon
donectin, this constitutes a network of glyco
proteins, an important constituent of blood 
plasma that is synthesized by many cell types 
including: red blood cells, lymphocytes, fibro
cytes, basophils, neutraphils, esinophils, and 
macrophages. 

4. Reticulin: Composed of reticular fibers that 
form a meshwork that is flexible yet durable. 
These tissues have the same protein sequences 
as collagen with slight pattern variations. This 
tissue is found predominantly in the viscera, 
i.e., spleen and liver. 

S. Laminin: Network-forming glycoprotein that 
is connected to the basement membrane and 
adhesion to the epithelial layers. (Type IV 
collagen) 

6. Chondronectin: Network forming glycopro
tein that is associated with adhesion factors 
for chondrocytes and Type n collagen and 
cartilage. 

Ground Substance 

A salioe gel that permeates and surrounds cells 
throughout the entire organism. It is composed of 
several macromolecules. 

1 .  Proteoglycan: A sugar protein complex with 
an electric charge suitable for extensive water 
binding capabilities. Proteoglycans can be 
either monomers or aggregates. Glycosamino
glycans attach to the protein backbone which 
links with hyaluronic acid molecules. 

2. Glycosaminoglycans (GAGs): Referred to as 
mucopolysaccharides in older research. Com
posed of sulfated and non-sulfated disaccha
ride units including chondroitin sulfate, 
dematan sulfate, hyaluronic acid, heparan 
suflate, and keratin sulfate. The GAGs repre
sent building blocks for proteoglycan mole
cules. Functionally, they help maintain the 
critical fiber distance thus inhibiting dysfunc
tional cross-linking among some fibers. 



CHAPTER 7 

THE PROTECTIVE FUNCTION OF MUSClE: 

TENSEGRITY 

The Protective Function of Muscle 

In the nor roo distant past, bone was considered , 
qua tissue, as an insignificant, even inert, body 
tissue that acted merely as a spacer for musculo
tendonous and ligament arrachments. As a result 
of new clinical information, new directions in 
assessment and treatment of bone pathology are 
being developed almost on a dai ly basis. This 
information comes from recognizing new appli
cations of "old" information, from original 
research, and from the creation of new and unique 
rehabilitative conStructs. 

In a similar fashion, our understanding of the 
function of muscle tissue has undergone a dras
tic revision. Muscle, for example, has essentially 
always been identified with its movement capa
bility. Moving a person or body part from one 
place ro another has been seen as its primary func
tion. In our clinics and seminars, we have under
taken a closer look at an alternate function of 

muscle: its protective function. We have recog
nIzed the monumental importance of this func
tion and how in most clin ical situations its 
presence takes precedence over any considera
tions of movement. For example, consider the 
phenomenon of protective muscle spasm. In addi
tion ro being subjectively uncomfortable, a spasm 
can serve the interests of the organism, for exam
ple, under conditions of trauma by limiting range 
of motion, splinting a joint, and protecting against 
unwanted movement, all on a lower motor neu
ron level! Thanks to our awareness of this we , 
have applied basic neurologic constructs and self
protective patterns to upper motor neuron prob
lems and found that the body can, and o&en does, 
have distinct mechanics at the higher spinal cord, 
brain stem, and cortex that require the maximum 
prorection after injury. In other words, once we 

2 5  

applied our  lower motor neuron concepts to 
upper motor neuron problems such as stroke , 
cerebral palsy, and TBIs, we were able to facil i 
tate major changes in structure and function. 

Addressing the muscle's protective function first, 
before its movement function, leads to far more 
dramatic changes than the other way around. 

We see this protective function of muscles in 
many different areas. Skeletal and smooth mus
cle protection is evident within and beyond the 
boundaries of many systems including the nerves, 
bones, blood vessels, joints, and viscera. From 
our cl in ical research we have observed, moni
tored, and treated smooth muscle spasm at the 
level of lymphatic chains, IJascular constriction 
of both veins and arteries, and IJiscera-spasm sec
ondary to ulcers, colitis, and hernias. The list of 
problems and pathologies that we are able to 

address using this approach is extensive and con
tinues to grow. 

The function of protection occurs automati
cally, autonomically and instantaneously in most 
cases. (Weiselfish) Giammarreo and colleagues 
have been focusing not only on the clinical sig
nificance of this phenomenon for over ten years 
at the time of this writing, but also on the struc
tural and functional sequelae of the protective 
activities. (Weisel fish) Giammarreo has localized 
over 600 individual and specific pathoanatomic 
dysfunctions classified as compression syndromes. 
These syndromes have been found to occur within 
and berween systems. No tissue is immune to dys
function. It has become more apparent to us with 
each cl inical case we examine, that the body's 
abil ity to self-protect is as great or even greater 
than the body's ability to heal itself. Each presen
tation must be acknowledged and assessed care
fully to see if its etiology involves the protective 
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mechanism. Even our "learned" movement pat
terns serve as much as a developmental reflection 
of these core protective mechanisms as they do of 
our neural developmental processes. 

Tensegrity 

Many practitioners within the field of rehabilita
tion are fami l iar with the basic constructs of 
myofascial release techniques. An underac
knowledged concept presented by Ingber and 
Juhan may add a broader base of understanding 
to the whole spectrum of connective tissue liter
ature. The concept of tensegrity or "tensional 
integrity" has extensive applications to our use 

of connective tissue bio- physiology and mechan
ics. The term " tensegrity" was coined by 
Buckminster Fuller to describe a natural pheno
mena whereby a "system stabilizes itself mechan
ically via an intricate balance and distribution of 
compressional and tensional forces on the skele
ton."  Ingber's research and application expanded 
our understanding of this concept. 

First of all, Ingber ( Ingber 1 998) noted a con
sistent organizational pattern of tissues with a 
well-defined hierarchy at every level of body tis
sue. He also noted that these same tissues exhibit 
a similar pattern of self-assembly from the small
est cellular levels to the largest organ or system 
levels in the body. Within this consistent con-

. 
' 

tlguous, and continuous framework is the archi-
tectural design of tensegrity. Ingber and Juhan 
agree definitionally thar rensegrity " refers to a 
system that stabilizes itself mechanically through 
a balance of tension and compressive forces." FN 

Ingber notes that the self-stabilization phenom
ena can be exhibited on all levels: microscopic to 
macroscopic. Clinically, this has excellent appli
cations, especially to the 3-Planar Myofascial Ful
crum techniques. In other words, the existence of 
tensional and compressive balance not only exists 
at the level of the muscles, fascia, tendons, and 
ligaments, but more importantly it also has been 
seen at the molecular level, i.e., proteins, carbo
hydrates, fats and even extracellular matrix.  

Specifically, Ingber showed that cells contain an 
internal framework of protein polymers that he 
referred to as cyotoskeleton. He was able to sim
ulate how a finite network of contractile micro
filaments actually extends through the cell, pulling 
the contents towards the cell nucleus. He local
ized additional forces within the cell as well as 
within the extracellular matrix that work in oppo
sition-of-balance stress on the cel l .  Adhesion 
receptors on the cell surface known as integrins 
help transmit these forces from the external to the 
internal milieu of the cell. Ingber realized the pro
found implications of the tensegrity model. He 
stated that "the existence of a force balance was 
a way to provide a means to integrate mechanics 
and biochemistry at the molecular level" FN Sec
ondary to the tensegriry design, he found it pos
Sible to change the cell cyotoskeleton by altering 
the balance of physical forces transmitted across 
the cell surface. This finding is important because 
many of the enzymes and other substances that 
control protein synthesis, energy conversion, and 
growth in the cell are physically immobilized on 
the cyotoskeleton. For this reason, changing 
cyotoskeletal geometry and mechanics could affect 
biochemical reactions and even alter the genes 
that are activated and thus the proteins that are 
made. Ingber even noted that depending on rhe 
type of stress induction to the cell surface, reac
tions were stimulated at a cellular level. 

. 
The profound clinical implications of tenseg

my can best be seen when examining our fascial 
fulcrum concept. By inttoducing minimally main
tained stresses in specific patterns, we can trans
duce forces to the level of the cell and theoretically 
affect its functional capaciry. Ingber's research can 
easi ly be extrapolated to both treatment tech
niques and potential outcomes. If we can change 
cyotoskeleton configurarions through force trans
mission from an external myofascial fulcrum, we 
should have an increased potential for affecting 
a multitude of pathological conditions. In other 
words, we step beyond a pathomechanical model 
to a pathophysiological or pathochemical model. 
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Application of this concept with our clinical skills 
may well explain why we have had excellent out
comes with medical conditions heretofore not 
addressed in this manner. These include diabetes 
mellitus, spinal cord injury, stroke, multiple 
sclerosis, cancer, radiation sequelae, attention 
deficit disorder, autism, pervasive developmental 
disorder, infection, immune system suppression, 
traumatic brain injury, migraines, carpal tunnel 

syndrome, visceral dysfunction, infertility, scar

ring, and amyotrophic lateral sclerosis, to name 
just a few. 

juhan's and especially ingber's insights, when 
combined in a functional, clinical, and practical 
approach, lend significant validity and objectiv
ity to a theoretical concept that has largely been 
based on conjecture and subjectivity to date. 



CHAPTER 8 

STRUCTURE AND FUNCTION ON A TISSUE LEVEl 

, "." 

Figure 7. Epithelian organization. 

As an inrroduction to the complex and encom
passing nature of the body's connective tissue, a 
review of its intimate relationships with other pri
mary tissue types is required. As stated earlier, the 
four basic tissue types are: ( 1 )  epithelial tissue, (2) 
connective tissue, (3 )  muscle tissue and (4) nerve 
tissue. Connective tissue comprises approximately 
45 percenr of the toral volume of the body, mus
cle tissue accounts for approximately 50 percent, 
nerve and epithelial tissues together consist of the 

remaining 5 percent. Consideting the large vol
ume of connective tissue, one would expect con
siderable clinical attention to the assessment and 
treatment of these tissues. This in fact is happen
ing within the allopathic profession, as is evi
denced by the recent increase of diagnoses such 
as fibrositis, myofibrosities and fibromyalgia. 

After a brief look at the nature of epithelial 
tissue, in this chapter we will discuss the main cat
egories of connective tissue and their subdivisions. 

Epithelial Tissue 

The epithelial tissues cover exposed surfaces and 
line internal structures that directly and indirectly 
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have a connection to the external environment 
(Weiss 1 984). In other words, these cells form lay
ers that act as barriers not only to external forces, 
but to internal influences as well. The epithelium 
is partially held together by proteoglycans, a sOrt 
of intercellular cement (Weiss 1 984) .  While the 
cells are packed together tightly with an outer sur
face always exposed to the external environment 
and an inner surface attached to the basement 
membrane. This membrane is divided into two 
parts. The first is the basal lam ilia which contains 
glycoproreins and prorein filaments. The second, 
deeper part is the reticlIlar lamina which contains 
protein fibers and whose genesis is from connec
tive tissue cells. (See Figure 4 . )  

While the reticu lar lamina gives this mem
brane its strength, rhe basal lamina provides a 
functional barrier that inhibits material from con
nective tissue anchoring into the epithelium. The 
epithelial tissues nor only provide physical pro
recrion and permeabiliry screening for underlying 
structures; but they also provide sensory capa
bilities, i.e., pain and touch receptors in the skin. 
They also produce secretions from specialized 
gland cells. Exocrine secretions are released on 
the surface of the epithelial tissues, while 
endocrine secretions ( hormones) permeate the 
cells, enter the blood system, and influence vari
ous rarget organs ( Call iet 1 988 ) .  Epithelia are 
classified according ro their layers and shapes. 
There is current recognirion of various shapes and 
ar leasr rwo different layers. No marrer epithelia 
are classified, however, rhe schema must show 
rhat connective tissue underlies rhe basement 
membrane, which in turn is covered by epithelia, 
so rhar rhe connecrive rissues are never exposed 
to rhe exrernal environment. 
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Connective Tissue 

Connective tissues vary in location, function, and 
structure. All connective tissues derive from the 
embryonic mesenchyme and then assume dis
tinctive gross and microscopic features and sub
serve a variety of functions. 

The connective tissues are categorized by sev
eral types and subtypes. The first type is connec
tive tissue proper, also referred to as ordinary 
connective tissue. Each of these is in turn is 
divided into two subgroups: loose connective tis
sue and dense connective tissue. There is yet a fur
ther delineation of form for each of these 
subdivisions: some researchers note a regular or 
irregular arrangement of fibers (Boone 1 996). This 
will be expanded upon later. 

The second type of connective tissue is sup
porting connective tissue and includes bone and 
cartilage. The third type of connective tissue, with 
a distinct make-up, is fluid connective tissue. It 
includes blood and lymph. 

The physical and biomechanical properries of 
the fibers together with the ground substance con
tribute to the nature of the matrix. Some colla
gen arrangements of fibers appear in parallel ( for 
example, ligaments and tendons) while scar tis
sue and dermis exhibit a fibrous, irregular 
arrangement. Elastic tissues have a predominance 
of elastin fibers and adipose tisslle, which is  
mostly connective tissue infil trated by fat cells. 

Connective Tissue Proper 

Loose Connective Tissue 

Loose connective tissue or areolar tissue exists as 
a fine cobweb-like packing material-a padding 
that fills the interstices between the organs. It is 
also found between the dermis and the underly
ing structures, i.e., muscle or bone, and over body 
parts that are devoid of subcutaneous fat, such 
as the dorsum of the hand. The loose connective 
tissue underlying the skin and infiltrated with adi
pose tissue is found in superficial fascia. This tis
sue helps conserve body heat and is responsible 

for body contours. The loose connective tissue 
has an open framework, and the ground sub
stance accounts for most of its volume. Because 
the fiber arrangement is loose and there is a large 
fluid content, this tissue is able to distort without 
significant damage. The addition of elastic fibers 
allows for further absorption of shock, as well as 
excellent recoil capabilities. There is an expansive 
circulatory supply in the tissue that helps facili
tate the quick uptake of medication, the delivery 

of oxygen and nutrients, and the removal of car
bon dioxyde and waste products. The loose con
nective tissue can also help with diffusion across 
the epithelial membrane in order to provide oxy
gen and nutrients to the cells. 

Fascia 

Fascia is yet another delineation of the body's con
nective tissue specialization. At times it is difficult 
to distinguish fascia from loose connective tissue 
or from other body structures. Descriptions of 
fascia are at times confusing because of the layer 
effect exhibited by the tissue within enclosing or 
surrounding systems. An example of this is the 
fascial specialization in the tunica adventitia for 
example or the tunica externa, i.e., the outer layer 
of the blood vessels-which blend in with the sur
rounding loose connective tissue that acts as an 
anchor for the circulatory vessel. A similar phe
nomenon occurs for muscle and nerve connective 
tissue layering. 

Microscopically, fascia differs from loose con
nective tissue by its greater quantity of collagen 
fibers. Fascial fibers are much more organized 
than those of loose connective tissue bur less so 
than the collagen found in tendons, ligaments, 
and aponeuroses. Macroscopically, there are two 
distinct fascial systems: one lines the thoracic and 
abdominal cavities; the second is the external, or 
investing fascia, which lies deep to the tela sub
cutanea, the deep fascia.  The internal fasciae 
which line the thoracic cavity and the abdominal 
cavity are referred to as endothoracic and endoab
dominal fascia. These barely discernible linings 
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Figure 8. Transverse cross-sedion of  deep cervical fusda. 

affix the parietal layer of the serous sacs, the 
pleura in the thorax, and the peritoneum in the 
abdomen, to the inner aspect of the body wal l  
( Kain 1 996) .  Loose connective tissue i s  usually 
not included as part of the internal fascia cate
gory, even though the endopelvic fascia, a con
tinuation of the endoabdominal fascia, is actually 
specialized loose connective tissue. Other spe
cializations exist within these layers, such as the 
suprapleural membrane. This is a thickening of 
the endothoracic fascia over the dome of the lung. 
Unlike these specializations, the internal fascia 
has regional identifications based on the muscles 
it contacts; for instance the transverse fascia, psoas 
fascia, and diaphragmatic fascia (Calliet 1 988).  
The psoas fascia, on the right side of the body, is 
merely a continuation in part from Toldts' fascia 

which anchors the ascending colon. Specialized 
regional anatomy and its functional significance 
will be covered later in this text. 

Once the tela subcutaneous (superficial fascia) 
is removed, the deep tissues are dominated by col
lagen fibers. These are referred to as dense con
nective tissue and elastic tissue. The regular dense 
connective tissue consists of tendons, ligaments, 
and fascia, while elastic tissue is found between 
the vertebrae of the spine. Dense irregular con
nective tissue is best i l lustrated in the dermis of 
the skin and capsules of some organs. These 
tissues provide stabilization, reduce friction, pro
vide attachments, absorb shock, improve al ign
ment, and resist movement in many directions. 

The example of the deep cervical fascia illus
trates an aspect of this tissue's adaptability. (See 

Figure 8 . )  In the neck and limbs, the deep fascia 
is a tough fibrous connective tissue layer that sur
rounds the particular body part. From its deep 
roots it sends septa into and among many mus
cles. In the back of the arm, the deep fascia is 
fused to the surface of the muscle, while in the 
front of the arm it forms a loosely fitting enve
lope around the muscle. Where greater function 
and separation of structure is needed, such as by 
the cervical spine, the fascial layers become more 
refined, definitive and intricate ( BarraI 1 993).  
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Regional demands on connective tissue, for 
example, stress and strain, are exemplified nicely 
by those made by ligaments and tendons. Skele
tal ligaments are distinct kinds of connective tis
sue that traverse joints and, at times, blend into 
the fibrous walls of the joint cavity or capsule. It 
is often suggested that ligaments "hold joints 
together." This would lead one to believe that lig
aments have contractile tissue. In actual ity, the 
ligaments keep joints from coming part. The 
authors suggest that ligaments have a role in the 
cootdination of neighboring bones, as well as a 
larger guidance role of the body and person. 

Heavier ligaments sometimes resemble ten
dons, as in the case of the infrapatellar ligament. 

It is actually a continuation of the tendinous 
extension from the quadriceps that is interrupted 

by the patellar tendon ( Kain 1 996). Visceral lig
aments vary in tensile strength depending upon 
the motility and mobility of an organ ( Barral 
1 993) .  The stomach, for example, has a strong 
attachment to the diaphragm: the gastrophrenic 
ligament. Other ligaments that connect to the 
stomach, e.g., the lesser omentum, are actually 
part of the mesentery, a thin sheet of connective 
tissue with mesothelial surfaces that conduct 
blood and lymph vessels and nerves to other struc
tures. These attachments are more functional than 
structural in nature. The left and right triangular 
ligaments and the two leaves of the coronary lig
ament anchoring the liver are modified mesen
teries that have more of a supportive function 
(Kain 1 996). As the connective tissue, l igaments, 
fascia, and loose connective tissue are viewed from 
the upper abdominal cavity to the pelvic floor, an 
increased regional thickening is noticeable farther 
away from the diaphragm. In other words, more 
passive support of the lower organs is needed for 
the inferior abdominal contents. This is partially 
due to the decreasing effects of the sub-atmos
pheric pressure from the thoracic cavity on the 
caudal organs and structures (Weiselfish 1 98 1 ;  
Berquist 1 978). 

Some ligaments are actually remnants of parts 
of the fetus that are no longer utilized as they were 

in utero, e.g., the medial umbilical ligaments are 

formed from the umbilical arteries. There are lig
aments that contain smooth muscle or are formed 
largely from them, e.g., the Iigamellt of Trietz is 
also referred to as the suspensory muscle of the 
duodenal jejunal junction (BarraI 1 993) .  

Tendons are continuations into bones of the 
superficial fascial layers of muscle, as noted pre
viously, and are usually inert. They are continu
ous with the periosteum. In some instances, the 
tendon blends with the dense connective tissue 
that forms the deep layer of the skin (corium or 
dermis) (Kain 1 996) .  Tendons insert over bony 
prominences, thus, either a bursa or a tendon 
sheath protects the connective tissue. Tendon 
sheaths are connective tissue layers that split and 
form a cavity that surrounds the tendon. 

The external surface is the visceral layer, while 
the internal layer surrounding the cavity is the 
parietal layer. The two layers are continuous 
through a mesotendon; which a thin film of fluid 
separates. In some areas, cartilage or bone, i.e., 
sesamoids, develop within tendons where exces
sive friction is too great for the bursa or sheath
ing. Bursas are usually developed before birth, 
but can develop in adulthood in tesponse to fric
tion ( Kain 1 996).  

Supporting Con nective Tissue 

Cartilage 

Classified as a supporting connective tissue, car
tilage provides static and dynamic supporting 
structutes for the test of the body's systems. A 
significant feature is its avascular nature. (See Fig
ute 9 . )  The matrix of carti lage conta ins chon
drocytes. These negate the formation of blood 
vessels. Proteoglycan chondroitin sulfate com
prises the gel that is the signature of cattilage. 

Cartilage is divided into three types: fibro
cartilage, hyaline cartilage, and elastic cartilage. 
Fibrocartilage is found i n  several places in the 
body, especially in the intervertebral disc. It is also 
found in some weight bearing joints, e.g., knee, 
pelvis, lower jaw, and ends of the clavicles. 
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Flgur. 9.  Organilat�n of articular cortilag •. 

Figur. 10. Itdian of bon •. 

Hyaline cartilage is found in the cartilage of the 
ribs, the rings that support the trachea and its 
branches, and the surfaces of bones within joints. 
Elastic cartilage is found only in the external ear, 
the lower part of the nose, and the epiglottis (Val
liet 1 988; Lowen 1 990; Kain 1 996). 

Fluid Connective Tissue 

Blood and Lymph Cells 

Blood and lymph cells are classified as fluid con
nective tissues (Lowen 1 990). (See Figure 1 . )  Ery
throcytes (red blood cells) account for over half 
of the blood's volume. The fluid matrix of blood 
is the plasma that contains other cellular elements 
important for immune system function, i .e . ,  
monocytes and leukocytes. Interstitial fluid and 
lymph exist along with the plasma in the extra
cellular environment of the cell .  Plasma and inter
stitial fluid amounts vary based on concentrations 
of dissolved proteins ( Fitton-Jackson 1 965 ) .  
Lymph represents the true waste disposal system 
of the body, with 99 percent of available cells 
being lymphocytes, as well as microphages and 
macrophages. 

Bone 

Bone is another modification of supporting con
nective tissue. (See Figure 10 . )  Whereas chondro
cytes are the dominant cell in cartilage, osteocytes 
are bone's number one building block. Collagen 
has an extraordinary relationship in bone with 
both calcium phosphate and calcium carbonate. 
Isolated, the calcium salts are brittle but strong, 
and the collagen fibers are comparatively weak 
but flexible. Together they create a tissue that has 
phenomenal tensile strength, similar ro steel
reinforced concrete (Lowen 1 990). Bones remain 
one of the body's highest metabol ica l ly active 
structures. They are no longer considered an inert 
tissue (Proctor 1 977). Another important char
acteristic of this tissue is its ability ro effect com
plete repair in the case of an injury, whereas 
avascular cartilage has limited potential for the 
like. 



ITIUCTURE A N D  fUNCT ION  O N  A T IISUE L EVEl  3 3  

Tissue Spaces 

Tissue spaces are filled with extracellular fluid. 
The spaces act as a medium for interchange 
between cells, blood, and lymphatics. These spaces 
are products of loose connective tissue interstices 
. 

. , 

I.e., space between the fibers. Fascial spaces are 

found among the deep layers of connective tissue. 
These spaces are usually described as loose con
nective tissues that lie between muscles, or are 
bound by connective tissue layers dense enough 
to be called fascia. Fluid, blood, and pus can accu
mulate here (Kain 1 996).  



CHAPTER 9 

CONNECTIVE TISSUE AND DEVElOPMENTAL DIFFERENTIATION 

The ground substance has the ability to alter its 
consistency from gel to solution and back again, 
depending on the needs of the immediate envi
ronment. (See Figure 4.) When this substance is 
thought of in combination with collagen of vary
ing densities and amounts and with specialized 
cells, the ubiquirous nature of connective tissue 
can be recognized. The differentiation of ground 
substance within bone, cartilage, tendon, muscle, 
nerve, vessels, ligaments, and organs is special
ized and unique to each tissue. Examination of 
many of these tissues will provide the practitioner 
with a berrer understanding of the variety and 
expansiveness, as well as the extensive nature of 

connective tissue. Connective tissue in all its 
forms, specialized and otherwise structured, is 
continuous and contiguous throughout the entire 
body. It extends from just beneath the skin to the 
deep fascia which connect to and through the 
periosteum. There are specific connective tissue 
connections in the cranium and spinal column, 
including the dura of the spinal cord and deeper 
cord tissues (Lowen 1 992). Further clarifications 
of the body's fascial sheaths will be discussed in 
accordance with topographic divisions. 

The manual practitioner can affect essentially 
all of the connective tissues, either directly or indi
rectly, with the techniques described later in this 
text. The close examination of several of these 
specific tissues in the present chapter will facili
tate our analysis of histological and biomechan
ical components. 

Bones represent the maximally gelled state of 
connective tissue. (See Figure 1 0. )  Once consid
ered merely structural rigging for muscles and lig
aments, bone is now considered one of the most 
metabolically active structures of the body 
( Berquist 1 978) .  Bone is derived from the mes-
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enchyme, which is the tissue responsible for the 
development of the collagen molecule and other 
closely related structures, e.g., muscle, blood car
tilage and lymph, etc. Bone is also comprised of 
both organic and inorganic components. A high 
content of mineral salts combine with an organic 
matrix. These minerals, consisting of calcium and 
phosphate, are also referred ro as hydroxyapatite 

crystals. The mineral crystals provide a harness 
for bone, similar ro sedimentary rock. The colla
gen fibers give bone its flexibility and elastic 
resiliency. The mineral content of bones comprises 
only 75 percent of living bone, the remaining 25 

percent consisting of connective tissue, inclusive 
of the ground substance. Collagen accounts for 
approximately 95 percent of the extracellular ,i.e., 
organic component of bone (Hukins 1 984). The 
ground substance consists of glycosaminoglycans, 
which serves as a cementing material for the min
eralized collagen fibers. This larrer substance con
stitutes approximately 5 percent of the total 
weight of the bone. There are, in addition, small 
amounts of carbonate within the organic matrix. 
The combination of the inorganic and organic 
components of bone creates a material that resists 
compression, torsion, shearing, dislocation, and 
bending. The two components rogether form a 
functional relationship that excedes the strength 
of each component alone. It has been said that 
"bone can compete with the best steel-reinforced 
concrete, at a considerable savings in weight." 
(Lowen J 990).  Simply put, the combination of 
collagen and hydroxyapatite crystals offers us a 
true "flexible solid . "  

The building blocks o f  bone, a s  previously 
stated, begin with the mesenchymal tissue. Some 
of this tissue differentiates into osteoblasts that 
help lay down the matrix of bone. These cells then 
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further differentiate into osteocytes, which are an 
integral histological component in the Haversian 
Canal System, the basic functional unit of bones. 
The concentric layers of calcified matrix known 
as lamellae are permeated with small channels 
called caniClili. These allow the vasculature and 
extensions of the osteocytes vital interconnections 
for the diffusion of waste. They also ptovide nutri
ents to the other aspects of bone (Lowen 1 990). 

The outer layer of bone is covered by perios
teum, a dense fibrous tissue that is infiltrated by 
blood and nerve vessels, with connections to the 
Haversian Canal System. The periosteum has the 
additional function of bone repair and growth. 
The periosteum is continuous with the collagen 
of the joint capsule, as well as with many tendi
nous insertions ( Hukins 1 984) .  Although the 
periosteum blends with the joint capsule, it does
n't cover the ends of bones at joint surfaces. This 
is reserved for articular cartilage. An inner cellu
lar layer of the periosteum is referred to as the 
endosteum. It is active during growth, repair, and 
remodeling (Lowen 1 990).  

From a fluid connective tissue viewpoint, it is 
easy to recognize the importance of maintaining 
the sol (solution) state of the ground substance 
of bone and its continual balance within the inor
ganic component. Bone not only serves as a sup
port mechanism for rhe soft tissues and organs. 
It also acts in several other capacities: as a Stor
age compartment for lipids and important min
erai reserves; as an important energy reserve; as 
a producer of red blood cells in its red marrow. 
Additional ly, it serves as static and dynamic pro
tector of softer structures within the body and as 
a lever system for varying mechanical advantages 
(Lowen 1 990) .  The health and maintenance of 
the structure and function of bone can be traced 
directly to the connective tissue components 
housed within the solid framework of this multi
faceted system. 

Cartilage 

Another type of supportive connective tissue is 
cartilage. (See Figure 9 . )  Unlike the osteocytes in 
bone, cartilage is made up of a matrix of chon
drocyres. During embryogenesis, some of the mes
enchyme cells differentiate into chondroblasts, 
which then further differentiate and later become 
chondrocytes. The chondrocytes are responsible 
for the secretion of the cartilage matrix, which is 
composed of Type IT collagen fibrils suspended in 
a concentrated solution of proteoglycans (Hukins 
1 984). The proteoglycans in cartilage consist of 
both chondroitin sulfate and keratan sulfate. 

Analysis of the composition of cartilage 
reveals that approximately 1 0  percent of the tis
sue's volume consists of chondrocytes, anywhere 

from 1 0  to 3 0  percent consists of the collagen 
fibers, 3 to 1 0  percent are proteoglycans and the 
rest of the volume is made up of water, inorganic 
salts, lipids, glycoproteins and other matrix pro
teins (Hukins 1 984). Microscopically, the colla
gen content of articular cartilage varies from layer 
to layer, as do the chondrocytes' patterns. In both 
cases the superficial layer reveals a more compact 
alignment of fibers and cells that are parallel to 
the articular surface. The tissue in the middle zone 
is sparsely and randomly distributed. This possi
bly accounts for the concentration of proteogly
cans and water. The deep-zone tissue forms 
radically oriented columns with the collagen fibers 
that actually anchor to the underlying bone. The 
chondrocytes provide rhe border between calci
fied and non-calcified tissue (Hukins 1 984). 

We have already reviewed some of the func
tional properties of cartilage. Specifically, carti
lage is specialized dense connective tissue that is 
able to deform under pressure, recover its origi
nal shape after that pressure is removed, and sup
port various skeletal junctions (Frankel 1 980) .  
Cartilage is avascular: the chondrocytes within 
the matrix actually secrete a chemical that inhibits 

the formation of blood vessels. Accordingly, al l  
cellular activities, e.g., waste removal and nour
ishment, occur via diffusion ( Lowen 1 990) .  In 
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addition to being without blood vessels, the car
tilage is also without a nerve supply. 

Hyaline, elastic, and articular cartillage are 
all classified according to the abundance collagen 
fibers and their proteoglycan content. Hyaline 
cartilage is the most common of all the types. It 
covers the articular surface of bones, supports the 
tracheal tubes and the larynx of the respiratory 
tract, and connects the ribs to the sternum. 
Because of its high proportion of elastic fibers, 
elastin cartilage is different from hyaline carti
lage, although it consists of similar collagen fiber 
(Type I I ) .  These elastin fibers add resiliency and 
flexibility to the tissue. Elastin cartilage is found 

in the outer ear, epiglottis, and tip of the nose. 
The third type of cartilage is called fibrocar

tilage and represents a composite of hyaline car
tilage and fibrous connective tissue. There is very 
little ground substance and a high proportion of 
collagen fibers (Type I )  in fibrocartilage. Its den
sity helps create an extremely durable tissue. It is 
found in the meniscus of joints, anllulus fibrosis 
of the intervertebral disc, within the attachments 
of tendons to bones and between the bones of the 
pelvis. The tissue resists compression, absorbs and 
distributes shock, and prevents damage from bone 
to bone contact ( Lowen 1 990). 

Bone and cartilage are supportive connective 
tissues that help distribute high amounts of stress 
and strain throughout the body's framework, as 
is evidenced by the positional nature of the skele
ton and the organization of transitional tissues at 
their articulations. 

Muscle 

While the collagen content of bone and cartilage 
permits remarkable compensatory properties 
within those tissues, its presentation as loose and 
dense connective tissue in muscle allows for 
tremendous functional capabilities. There a re 
three types of muscle found in the body-smooth, 
skeletal, and cardiac-but this discussion wil l  
focus only on the skeleta l. 

Skeletal muscle accounts for over 40 percent 
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of the total body weight in  the average person. 
The connective tissue within this plays an inte
gral role in the performance of many functions, 
including static and dynamic posture, support, 
movement, and maintenance of body tempera
ture. Muscle's connective tissue helps create a 
structure that has properries similar to both con
nective tissue proper and bone. Bone has a com
bination of solid material in the form of the 
calcium salts, flexible materials in the form of col
lagen, and an organic matrix that yields a tissue 
that is ingeniously supporrive in regards to struc
ture, yet flexibl� enough to allow for significant 
bending, shearing, rotation, compression, dis
traction and torquing. The connective tissue of 
the muscle's functional unit, the myofibril, plays 
an equally imporrant parr in structural organiza
tion. (See Figure 1 1 . )  

The muscle fibers range from 1 0  to 1 00 mn 
and are 1 to 3 Col in length (Hukins 1 984). Con
nective tissue helps compartmentalize and sepa
rate each successive layer within the muscle fiber, 
and also allows for communication and trans
porr, among other functions. 

The deepest layer of connective tissue, the 
endomysium, is a loose connective tissue, and it 
directly encompasses each muscle fiber while con
necting it to adjacent muscle fibers. These bun
dles of fibers are called fascicles. Each fascicle is 
enclosed in a dense connective tissue sheath called 
the perimysium. The perimysium surrounds bun
dles of fascicles, just as the endomysium surrounds 
the individual muscle fibers. Another dense con
nective tissue that surrounds these bundles of fas
cicles is called the epimysium. This tissue not only 
surrounds the muscle; it has additional connec
tive tissue fibers that attach to its surrounding 
structures (Fitton-Jackson 1 965) .  

Within the layer of endomysium there are 
satellite cells that functionduring damage repair 
of the muscle fiber. The perimysium and epimy
sium house the nerves and vasculature for the 
muscle fiber (Lowen 1 990). The epimysium and 
the perimysium continue beyond each end of the 

muscle fibers and band together to form a tendon 
that then blends with the periosreum of the bone 
at its attachment. The attachment, evident under 
a microscope, reveals gradations of tissues referred 
to as transitional zones. The zones have charac
teristic delineations and are differentiated in the 
following manner: Zone 1 :  collagen fibers; Zone 
2: unmineralized fibrocartilage; Zone 3: mineral
ized fibrocartilage; and Zone 4: cortical bone . 

.-. The tonus of the muscle unit ranges from 
complete flaccidity (during pathologic or surgical 
states) to being extremely rigid and hard, as 
occurs with maximum contraction. This capabil
ity of shifting from a sol (solution) to a gel state 
is a characteristic of connective tissue and its 
ground substance that is universal throughout the 
body. Juhan refers to this property as a liquid crys
tal (Schoitz 1 958 ) .  Variations of this trait  are 
based on location, function, stress, and strain .  

Tendons have a unique arrangement of struc
tures based on regional needs. ( See Figure 8 . )  
Loose areolar connective tissue surrounds the ten
don and is call the paratenon. This material forms 

a sheath that enhances gliding while adding pro
tection for the tendon. When tendons are exposed 
to increased levels of friction, for instance at the 

wrist joint, an additional layer of protection can 
be found underneath the paratenon. This is 
teferred to as the epitenon. It is capable of pro
ducing synovial fluid via synovial cells, which help 
further facilitate the gliding of the tissues (Nortrop 
1 952).  There are bundles of fibers that are held 
together by endotenoll, which is synonymous with 
the epimysium and perimysium, from the muscle 
unit. 

Dense Irregular and Regular Connective Tissue 

In dense irregular connective tissue, the collagen 
fibers are arranged in a manner that lets them 
withstand stress from all directions. It is found in 
joint capsules, soft tissue capsules around organs 
such as the spleen, liver, and kidneys, and in the 
periosteum and aponeuroses (Cantu and Grodin 
1 992) .  The multi-directional capability of this 
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tissue to provide support, protection, and strength 
makes it a unique structure and difficult to replace 
once it is injured. 

Examples of dense regular connective tissue 
include aponeuroses and elastic tissue. Aponeu
roses help artach muscle to other structures, while 

elastic tissue provides resiliency to a structure 
allowing it  to stretch. Dense irregular tissue is 
found in the larynx and respiratory pathways as 
well as in blood vessels. 

Alveolar Tissue 

As the ratio of collagen to ground substance shifts 
to favor ground substance, connective tissue is 
referred to as loose connective tissue or areolar 
tissue. Along with the ground substance, which 
is loose connective tissue's predominate compo
nent, this areolar tissue is suited to absorbing sig
nificant shocks without sustaining perceptible 
injury. There are elastic fibers in this tissue that 
give resiliency as well as the abi lity to move in 
any direction. This tissue also creates a functional 
space between the subdermis and underlying 
muscle. This component allows the muscle to con
tract without disturbing the tissue above; con
versely any external force on the skin does not 

encroach on the underlying muscle, for example, 
pinching. The elastic fibers allow for the stretch
ing of the loose connective tissue. This layer also 
has a close association with the circulatory sys

tem; the intake and outgo of essential nutrients, 
carbon dioxide, oxygen, and waste products occur 
as an ongoing process (Lowen 1 990). This tissue 
is also found in the superficial and deep fascial 
layers, as well as around nerve sheaths. 

No tissue in the body, whether it is connec
tive tissue, muscle, nerve, or epithelium exists in 
isolation. All of these tissues act upon and are 
acted upon by other physical, chemical, energetic 
entities, which together comprise a network of 

more organized structures we classify as systems. 
Al l  systems are interactive and integrated within, 
among, and between many levels. System desig
nations such as the allopathic profession has delin
eated are merely subdivisions of organizational 
frameworks. The subdivisions perform a seem
ingly cohesive and linear function or fall within 
a group of homogenous tissues that have been 
labeled according to that function. Overlap 

between the systems is inherent to our body's 
framework and funcrion. This overlapping of 
many systems reflects the importance of the con
tinuity and contiguity of the connective tissue. 



PART TWO 

CONNECTIVE TISSUE DYSFUNCTION 



CHAPTER 10 

THE HISTOPATHOLOGY OF CONNECTIVE TISSUE 

AND THE STAGES OF HEALING 

The reactions of connective tissue to various exter
nal and internal stimuli have been examined and 
outlined by many researchers (Cantu and Grodin 
1992; Bourdillion 1970; Lowen 1990). There 
exists a core mechanism within the tissue that 
reacts uniformly to a loss of homeostasis, no mat
ter what the causes or how many different sys
tems are involved. The entire process has been 
divided into two, three, or four stages of healing 
by various writers (Cantu and Grodin 1992; 
Weiss; Lowen 1990). This discussion will include 
three stages, outlined as follows: ( 1) Inflamma
tion stage; (2) fibroplastic stage; and (3) remod
eling/maturation stage. (See Figure 12.) 

Inflammation occurs immediately after a 
trauma in response to the destruction or irrita
tion of vascularized tissues. The specialized cells 
needed at this time of healing generally come from 
the vascular tissue. Protein messengers called 
"mediators" control the specialized cells. Over 
300 cell-synthesized mediators have been identi
fied, as we noted earlier. 

Four Stages of Tissue Healing 

Necrosis (tissue degeneration) occurs secondary 
to lysosomal ellzyme release within minutes after 
an initial trauma. Via autolysis, the damaged cells 
are eliminated along with any surrounding tissue 
debris. The blood vessels that have been severed 
at the time of the injury allow blood to pour into 
the wound, coagulating and sealing the vessels 
and creating a hematoma. The arteries, veins, and 
lymphatic vessels are sealed quickly after the 
injury, creating a vasoconstriction that lasts only 
momentarily, before reflex vasodilatation increases 
blood flow and causes swelling. 

Concurrent with the vascular response to 
injury, other mediators function as a result of clot-

41 

FIpr. 12. Stages of wound healing. 

ting factor XII. Capillary permeability and edema 
increase secondary to bradykinin release; fibri
nolysis counteracts clot formation; the phagocy
tosis of damaged tissue ensues; and coagulation 
to reduce blood loss continues (Weiss 1984). The 
phagocytosis prepares the wound for repair or re
generation while also helping to prevent infection. 

Other responses to trauma that occur almost 
at the time of injury include the stimulation of 
mast cells and basophilic secretion of histamine 
and heparin. Both of these substances stimulate 
local neurons for a withdrawal response, while 
histamine works additionally with serotonin to 
increase vascular permeability by relaxing smooth 
muscle and vascular tissues in the vessel walls. 
With the increased blood flow, there is an accel
eration of the flow of nutrients into the area and 
an increase in the removal of waste products and 
toxins. 
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White blood cells (leukocytes) migrate to the 
trauma site, partially because of changes in the 
electrostatic charges near the inj ury. Once there, 
these leukocytes are responsible for increased vas
cular permeability and the release of leukotriene, 
prostaglandin, and platelet actilJating factor. The 
leukocytes furrher release hydrolytic enzymes, 
which lead ro archidonic acid production. The 
release of additional polypeptide proteins adds to 
the prolonged increase i n  rissue permeability 
(Weiss 1984). 

Tissue clean up is aided further by monocytes, 
microcytes, microphages and free macrophages, 
as well as fixed macrophages. Free macrophages, 
derived from the monocytes in the blood, migrate 
toward the injury site and squeeze through the 
endothelial cells by the process of diapedesis. The 
macrophage is also very sensitive ro chemicals 
released by cells at rhe injury site. This process of 
attraction is called "chemotaxis" (Fitton-Jackson 
1965) as we noted before. Plasma cells also use a 
chemical approach via antibody production ro 
help clean up tissues after injury. 

Inflammation is necessary if healing is ro 
occur. If there is too litrle inflammation, healing 
will be slowed; conversely, if there is too much 
inflammation, scarring can be excessive. Inflam
matory responses are not necessarily reflective of 
actual tissue damage. For example, a minor 
impact to a bursa may cause significant edema 
with only minor soft tissue damage. A fractured 
bone at times yields minimal edema. Hardy notes 
that the macrophage is the key facror in regulat
ing the inflammatory response---especially its role 
in fibroblast recruirment and scar production 
(DeLaporre and Siegfried 1983). 

Phagocytosis is an integral component in 
wound healing. Equally important is  the neu
rOlJascularization of the traumatized area. This 
latter process is called angiogellesis. It occurs 
when the arterioles and ve/luoles combine to form 
a new capillary loop. When this occurs, fibri
nolysin helps dissolve fibrin plugs within the blood 
and lymph vessels, which subsequenrly help 

reduce localized edema. The inflammation phase 
can last from several minutes to several days. (See 
Figure 13.) 

Tissues can undergo rwo types of mechanisms 
when progressing from the inflammatory stage to 
the fibroplastic stage: regeneration and repair. (See 
Figures 13 and 14.) True regeneration occurs 
when the new lattices are identical in both func
tion and structure to the tissue they are replacing. 
During repair, the new tissues are not identical to 
rhe original matrix in structure or function. The 
best example of tissue regeneration is bone heal
ing. Tissue repair includes any reorganization that 
involves scarring. Depending on the source and 
location of inflammation, certain conditions arise 
where the body may want to immobilize the tis
sue in order to inhibit further movement. This 
will be discussed later in "Adhesions, Fibrosis, 
and Atrophy," Chapter 1 1. 

The second phase of tissue repair can start 
rwo days after the initial injuryand continue for 
more than two months. This is referred to as the 
fibroplastic stage of healing, so named because of 
the dominance of the fibroplastic activity. This 
stage can actually start before the completion of 
phagocyrosis. Concurrent with the revascular
ization and fibroblast proliferation, macrophage 
and hystiocyte activity make way for the appear
ance of granulation tissue. This tissue appears 
approximately four days after the injury and is 
typically Type III collagen. Type 1I I  collagen usu
ally has a weak electrostatic charge and bonds in 
an unstable manner with other fibers. As matu
ration progresses, the Type [[J tissue is replaced 
by Type I tissue, which has stronger cross linking 
and covalent bondings (Hukins 1984). 

Prior to the laying down of a fibroplastic ng,
work and in order to initiate repair and regener
ation, the actual closure of the wound is achieved. 
Plasma and blood proteins form a clot. This 
encloses the inflamed region and inhibits the 
spread of cellular debris and infection. The epithe
lial tissue closest to rhe injury site regenerates iden
tical cells, which marginalize the wound. These 
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cells, along with myofibroblast cells, ultimately 
shrink and close the wound. Further digestive 
enzymes help mobilize non-viable tissue from the 
wound such as eschar. As fibroblast activity 
increases, the demand for increased vasculariza
tion also rises in order to meet the metabolic need 
of the tissue (DeLaporte and Siegfried 1983). A 
key aspect of the fibroplastic stage of healing has 
to do with the fibroblast. Since the exudates that 
contain the fibroblast migrate throughout the 
entire injury site, the new collagen fibrous net
work is extensive. Fibroblasts secrete procolla
gen, which, when cleaved, become tropocollagen, 
the basic unit of the collagen fiber. Initial activity 
brings Type III collagen, which is characterized 
by weak hydrostatic bonding, to the repair site, 
where rhere are smaller fibrils and fewer cross
links. If the rissue remains as it is deposited, long
term structural weakness of the area can be 
expected. In most cases rhe Type 1II collagen is 
replaced by Type I collagen that is characterized 
by co- and trivalent bonding. This means that 
there are stronger cross-links for a larger number 
of fibrils. 

Another aspect of fibroblast synthesis is the 
production of the ground substance and proteo
glycan aggregates that contain glycosaminogly
cans (GAGs) and hyaluronic acid. The ground 
substance has been likened to a huge electrosta
tic sponge, which in turn binds with water and 
helps maintain critical interfiber distance during 
scar maruration. For the manual practitioner, this 
cross-linking allows for early controlled mobi
lization without potential damage and recurrence 
of the repair cycle. (DeLaporte 1983.) 

The last stage of tissue repair is caUed the mat
uration or remodeling phase (See Figure 16.) Each 
tissue in the body has a different capability for 
repair/regeneration. For example, cartilage and 
ligaments heal slowly, secondary to the decreased 
number of local specialized cells available for the 
repair process. Bone and muscle heal relatively 
rapidly because of the large number of readily 
available reparation cells (Weiss 1984). Yet a 

Figur. 13. Ilog. 1 wound healing. 

Figur. 14. Ilog. 2 wound healing. 
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structure's ability to begin the tepair process does 
not reflect how well it can regenerate. Although 
muscle and tendon heal rapidly, their sequelae 
yield only scar tissue, which structurally is not as 
stable as the original matrix of the core tissue. 
The younger an individual happens to be, typi
cally the better the regenerative/reparative process. 
Recent clinical research is showing some signifi
cant gains in the reparative processes of cardiac 
and neural tissue (Barral 1988; Lowen 1996; 
Lowen 1992). 

As well as stronger cross-linking between col
lagenous fibrils and the restoration of ground sub
stance, this last stage is marked by decreased 
cellular activity. The actual cell production slowly 
increases, with a more normal biomechanical bal
ance and a focus on homeostasis. Part of  the 
remaining cellular activity includes collagen syn
thesis, which proceeds at a high rate during 
remodeling. Under n�rmal conditions no increase 
in scar mass occurs (DeLaporte 1983). During 
this last stage, collagenase balance between cata
bolic (lysis) and anabolic (synthesis) factors is 
maintained. Collagenase is an integral enzyme, 
which is capable of cleaving the strong cross-link 
in tropocollagen molecules. An imbalance in this 
process, such as lysis inhibition, which can occur 
secondaty to hypoxia, can lead to excessive scar
ring (hypertrophic) and reloids. This can also be 
responsible for progressive fibrosis, which can 
affect tissues uninvolved in the original trauma . 

. 
Manual practitioners who treat burns have rec
ognized that direct pressure on scars creates a 
pseudo-anoxic state that stimulates lysis pro
gression (DeLaporte and Siegfried 1983). 

There are two theories relating to tissue heal
ing. The first is the induction theory, which sim
ply states that a scar attempts to mimic, via 
synthesis and lysis, the characteristics of the tis
sue that is healing. The second is the tension the
ory, which refers to internal and external stresses 
that directly and indirectly affect the organization 
of the collagen framework. 
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Examples of the forces that can act on the tis
sue include passive range of motion, active range 
of motion, temperature changes, splinting, fascial 
tension (including 3-planar myofascial fulcrums), 
muscle tension, and joint mobilization (including 
hard, soft, and partial soft joint). When compar
ing types of stretching, it has been noted that 
short, sustained stretching affects the elastic com
ponents of connective tissue more than other types 
of stretching does. Other forms of stretching yield 
only a temporary change in tissue length; low 
load, long duration stresses have more of an affect 
on the plastic component of the connective tissue 
(Cantu and Grodin 1992). 

Clinically, the general shift tOwards early onset 
mobilization has become more the rule than the 
exception. Traditionally, the focus of rehabilita
tion was placed on the collagenous component 

of connective tissue, with only peripheral atten
tion to the ground substance as an indirect fac
tOr in tissue mobilization. We ourselves view the 
ground substance as being at least as important 
in the healing process, if not more important, than 
the collagen/elastin components of  connective 
tissue. 

The maturation component of wound healing 
represents a logical extension of the remodeling 
phase. This phase is quite variable in duration, 
depending on the tissue involved and the require
ments for restOration of normal movement at the 
injured site. Ligamentous healing, for instance, 
continues well beyond a year's time at the micro
scopic level; yet within six to eight weeks of an 
injury, most of these tissues can withstand some 
weight bearing and mobilization. 



CHAPTER II 

A DHESIONS, FIBROSIS, AND ATROPHY 

FIgoro 17 .. The adive fibrobkm regulollS the fibroli< ,"OCISS (odhesion) 
involving the ,oIlagen fibers, 
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Adhesions and Fixations 

Adhesions and fixations are specific classifications 
pertinent to the scarring process. (See Figures 17a 
and 17b.) Adhesions or fixations occur secondary 
to the normal healing process. Exudates occur in 
areas of irritation from trauma, eventually thick
ening in order to eliminate motion at the partic
ular site. Without the introduction of controlled 
movement and a rehydration of the spaces in 
between the new collagen tissues with GAGs, pto
teoglycans and hyaluronic acid, the adhesion/fix
ation creates a whole new axis of motion that 
perpetuates a point of continued irritation and 
creates new restrictions on motion. In hard joints, 
for example the glenohumeral joint, these restric
tions can at times be manipulated manually, as 
long as the force does not create greater problems 
after manipulation. Often this type of soft tissue 
restriction is surgically addressed; but in many 
cases this creates more adhesions. Barral notes 
that the aggressive manipulation of soft tissue 
adhesions or fixations can actually irritate the 
uninvolved tissue that surrounds the stronger 
restriction, thus creating more tenacious scarring 
(BarraI1993). 

Secondary to an adhesion, a continuous state 
of mechanical irritation can affect many systems 
that are far removed from the involved site. Under 
non pathologic conditions, the normal motion and 
activities of daily living maintain the movement 
potential of tissues along an established axis of 
motion. A new scar can easily shift one or more 
of the normal axes of motion in either soft or hard 
tissues. This creates a source of irritation that per
petuates the scarring process and the chronic pain 
cycle, and causes further loss of biomechanical 
balance (Lowen 1996). 
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Fibrosis 

Fibrosis, as a process, is less linear than scarring, 
which typically occurs step by step in sequence. 
Fibrosis usually involves the connective tissues 
and structures of an entire region. Cantu and 
Grodin note that fibrosis has none of the lines of 
demarcation that are the attributes of scarring 
(Cantus and Grodin 1992). The process of fibro
sis can occur in at least two distinct fashions. The 
first may be associated with the synthesisllysis 
imbalance of collagen production from a nearby 
traumatic site. Studies have indicated that the 
process of fibrosis is accelerated during wound 
repair, and that neighboring tissue can become 
involved. We ourselves have noticed fibrosis to 
occur along lengthy kinematic chains, e.g., cra
nium to sacrum, as well as progressively through 
tissue distant from the traumatized area. In one 
case, an apparently simple palmer restriction cre
ated during surgery for a trigger finger, progres
sively fibrosed tissue through the volar mid 
forearm. 

(Weiselfish) Giammarreo has found that since 
"head-on" type head injuries generally result in 
a condition known as descended sacrum, there is 
a high correlation between such injuries and fibro
sis of the spinal cord. She found that the altered 
biomechanics created a sustained pull on the dural 
tube secondary to the caudal displacement of the 
sacrum, and that this apparently predisposed the 
tissue and lead to fibrosis (Lowen and Weiselfish 
1996). 

The concept of spinal fibrosis was discussed 
by Dr. DeLaporre et al. in 1983. Neurosurgeons 
discovered that spinal arachnoiditis can actually 
develop into spinal fibrosis. The etiology can be 
from surgery, epidermal injections, myelograms, 
and other causes. Irs evolution is unpredictable 
although self-limiting. Dr. DeLaporre stated that 
spinal fibrosis comprises several syndromes, all 
based on the same anatomical substrate. He ex
amined extended adherences between the elements 
of calida equina, with thickening and induration 
of the meninges, frequently accompanied by the 

Flpre 1710. Arrong.ment 01 normollibe� and healing sco, oft.r two weekI. 
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formation of cysts and the obliteration of the sub
dural space (Akeson, Woo, Amiel, et al. 1973). 
On a microscopic level he found a progression of 
pathologic changes which he described in three 
phases: ( 1) an inflammation of pia-arachnoid 
membrane with hyperemia and thickening of the 
roots of the cauda equina; (2) progression of fibro
platsic proliferation and deposition of collagen 
as well as a diminution of thickening of the roots 
and adherence between themselves and pia-arach
noid membrane; and (3) the completion of an 
autoimmune inflammarory process, with com
plete encapsulation of the hyperemic and atro
phied nerve rOOtS with marked proliferation ro 

the pia-arachnoid tissues and dense deposition of 
collagen. He goes into several theories as possi
ble explanations of spinal fibrosis (DeLaporte and 
Siegfried 1983). Brieg extensively reviews the con
cept of spinal cord fibrosis in his research (Ake
son and Amiel 1967). 

Cell Atrophy 

Cell atrophy is yet another condition where con
nective tissue can be altered negatively, creating 
an avenue for potential injury. Secondary to stress 
response, metabolic activities can decrease or 
cease alrogether. Once started in this cycle, e.g., 
from immobilization, energy production decreases 
along with other functions. This leads ro degen
eration and increased vulnerability ro injury. The 
effect of immobility on the ground substance as 
well as on collagen and collagen production will 
be discussed in conjunction with nontraumatic 
reaction of connective tissue (Weiss 1984). 

Connective Tissue and Immobilization 

One of the many frustrations encountered by 
rehabilitation practitioners on an almost daily 
basis is the soft tissue sequelae that result from 
immobilization. Immobilization occurs in both 
static and dynamic situations. The typical type of 
immobilization most practitioners experience is 
a static form that involves braces, casts, wraps, 

traction, fusion, etc. Other immobilizations that 
occur are those secondary to minor traumas, 
which can lead ro protective muscle spasm or 
infections, and further lead ro adhesions. Still 
another from of immobilization could be classi
fied as progressive in nature, such as bone 
spurring in osteoarthritis, or the immobility noted 
secondary ro fibromyalgia. At some level, with all 
these examples, there exists a condition where 
either internal or external fixation of body parts 
occurs Akeson and Amiel (Akeson and Amiel et 
al. 1973) noted the importance of mechanical 
forces for tissue homeostasis, and how little 
research has been performed dealing with the 
inter- and intracellular adaptation of localized tis
sue responses, based on structure and function. 
In the absence of stress, the rapid deterioration 
of muscle and connective tissue, i.e., cartilage, 
tendons, ligaments, synovial joints and capsules, 
is imminent. Most practitioners agree that the rate 
of atrophy is much higher than the rate of hyper
trophy of the same tissues. Therapists have been 
obliged in their early treatment ro concentrate on 
mobilization instead of rest. It has been noted 
that, at least at times, atrophy is far more detri
mental to the remobilization of tissues than scar
ring (DeLaporre and Siegfried 1983). A core 
concept of immobilization can be drawn from a 
correlative application of Wolfrs law which states 
that tissues adapt to the stresses applied or not 
applied ro them. 

Significant research on immobilization has 
been preformed, much of it on animals (Donatelli 
and Owens-Burkhardt 1981), extrapolated ro fit 
human anaromy and function. Much of the 
research has been performed on nontraumatized 
joints, or surgically induced traumatic joints and 
soft tissues. Where possible, these delineations 
will be highlighted. 

Biochemical and biomechanical responses to 
immobilization appear consistent in the research. 
Fibrofatty connective tissue proliferation was 
found within the joint spaces of rabbit and rat 
knees after fifteen days of immobilization (Weiss; 
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Noyes 1977). The entire joint capsule, including 
articulating and non articulating surfaces, were 
exposed to the connective tissue blanket which 
eventually caused a loss of the whole joint space 
via adhesions and mature scar (Donatelli and 
Owens-Burkhardt 1 98 1; Baker, Thomas, and 
Kirkaldy-Willis 1968; Trais 1961). Similar histo
logical changes have been noted in other rabbit, 
dog, rat, human, and primate studies (DeLaporte 
and Siegfried 1983). Knee and facet joints have 
been examined in humans (DeLaporte and 
Siegfried 1983). The aforementioned periarticu
lar and sYllovial tissue changes have some simi
larities to articular cartilage secondary to 
immobilization. The nonarticulating surfaces of 
the studied joints incur changes secondary to the 
proliferating fibrofarry connective tissue. The artic
ulating surfaces were covered completely with tis
sue within thirty days (Trais 196 1). Among other 
changes noted were a thinning of the articular 
cartilage, fibrillation, and loss of matrix staining, 
distortion, and shrinking of chondrocytes (Parker 
and Keefer 1935). 

Additionally, cartilage is subject to the seque
lae of compression or immobilization due to adhe
sions. Salter and Field noted pressure necrosis as 
early as six days postimmobilization in a com
promised position of continued pressure. Ulcer
ation of the cartilage with erosion to subchondral 
bone is possible as well as fibrillation, necrosis, 
and cellular distortion (Lanier). In lesions where 
articular cartilage damage was confined to the 
superficial layers, regeneration was possible sec
ondary to the remaining chondrocytes in the 
deeper layer (Salter and Field 1960). [n cases 
where damage was to and through the deeper 
layer, the surfaces were invaded by primative mes
enchymal tissue (Parker and Keefer 1935). Other 
components studied by researchers dealt with the 
amount of immobilization (totallpartial) suffered 
during treatment. Whether it was partial or total, 
within forty-five to ninety days the joints were 
found to be essentially rigid. 

Important research regarding constant versus 

intermittent pressures on bone and connective tis
sue has helped shift our rehabilitation focus from 
rest to motion. Trias performed an experiment in 
which he applied four hours of compression each 
day to an immobilized knee joint: he found no 
signs of degenerative changes (Salter and Field 
1960). Woo immobilized rabbit knees with casts 
for one to sixteen weeks without compression. 
Remobilization lasted no longer than the period 
of immobilization. Reexamination of the articu
lar surfaces revealed decreased thickness and 
decreased staining of the intercellular ground sub
stance with some cellular abnormalities, but the 
overall evidence showed that sequelae from immo
bilization could be reversed (Evans, Eggers, et al. 
1960). [n Evans' 1960 study, remobilization was 
accomplished through abrupt forced movement, 
active range of motion, and passive range of 
motion within the available range. Within an 
approximate thirty-day window, range of motion 
could be regained even though major cartilage 
deficits appeared nonreversible. Beyond thirty 
days, the knee joint did not regain full functional 
movement (Trais 1 96 1 ). Conversely, researchers 
noted irreversible damage to tissue during remo
bilization of rabbits that were allowed to exercise 
freely. 

Enwemeka (Enwemeka 1991), in his study of 
tendons, found that immobilization of three or 
more weeks induced progressive disorganization 
of collagen and a decrease in the size of the col
lagen fibrils. Muscle lengthening produced a tem
porary reversal of this atrophy. He went on to 
further study the effects of the early loading of 
tissues with mechanical stress. Because atrophy 
is marked within days of tendon repair and immo
bilization, remobilization was initiated passively 
and as early as possible. Nor only did he find 
mobility improved with passive range of motion, 
but strength gains were noted as well ( Hardy 
1989). 

Muscle atrophy occurs rapidly, i.e., 50 per
cent of the toral loss occurs within the first week 
of immobilization, due to a decrease in protein 



50 INTEGUTIYE MANUAL THEUPY FOR THE CONNECTIVE TISSUE SYSTEM 

synthesis leading to a great loss of muscle pro
tein. This process stans within hours of the immo
bilization and can be minimized by functional 
loading of the joint and passive mobilization. 
McDonough reviewed two different studies that 
examined the effects of exercise on articular car
tilage (Salter, Bell, and Kelley 1981). [n a 1950 
srudy, Saaf showed that the number of cells per 
unit volume initially increased with three weeks 
exercise but then decreased after that time. Lanier 
concluded one to six hours of exercise on a tread
mill did not contribute to joint degeneration in 
mice. Ekholm and Norback found hisrological 
changes in articular cartilage in rabbits after exer
cise when compared to nonexercised limbs. The 
cells were representative of degenerative changes. 
It was suggested that stress deprivation from the 
loss of joint movement may cause degeneration 
changes secondary to decreased nutritional avail
ability. In other words, exercise performed too 
early or too vigorously can lead to deterioration 
of tissues, and biological recovery can lag behind 
functional return. This is in keeping with the pre
sent authors' experience that s tructure dictates 
(unction and that (unction influences structure, 
especially at the microscopic level. 

A popular treatment regimen (continuous pas
sive range o( motion) has evolved from the exten
sive research on articular cartilage immobilization 
and remobilization. Continuous passive range of 
motion has been found to have significant bene
ficial effects on connective tissue. Among these 
effects are: improved removal of blood from the 
postsurgical joint; a reduction in articular carti
lage damage in septic arthritis and improved rate; 
and improved quality of repair of tendon, bone, 
ligament, and cartilage. 

Microscopic Changes Secondary to Immobilization 

Other tissue component alterations due to immo
bilization occur at the microscopic molecular 
level. Histochemical changes in the connective tis
sue concurrent with immobilization can be 
observed in several components of the matrix. A 

loss of glycosaminoglycans (GAGs) is the most 
prominent component of immobilization of tis
sues; specifically, chondroitin-4, chondroitin sul
fate-6, hyaluronic acid, and at a lesser level, 
dermatan sulfate. The concentration of loss ranges 
from 30 percent to approximately 40 percent 
(Donatelli and Owens-Burkhardt 1981). The pro
teoglycan monomer aggregates, consisting of the 
GAGs and hyaluronic acid, correspondingly lose 
water. Water content loss in connective tissue 
ranges from 65 to 70 percent in the extracellular 
fluid. The extensive need for water as a lubricant 
in connective tissue has been well established. 
Because the half-life of collagen is between 300 
and 500 days and the half-life of GAGs is between 
approximately two and seven days, the lubricat
ing effect from the tissue's water binding capac
ity plays an even greater role in generation 
(Gamble; Edwards; Max 1984). 

Other factors lead to further tissue degrada
tion. As the amount of GAG's and hyaluronic acid 
decreases, the critical fiber distance needed 
between collagen fibers is comptomised. This can 
lead to excessive cross-linking and adhesions and 
fixation. Gamble suggests that lysosomal hydrol
yses are responsible for GAG degradation, while 
Akeson and Amiel et al. feel it is a reduction of 
hyaluronic acid synthesis secondary to immobi
lization that is responsible for GAG and water 
loss (Donatelli and Owens-Burkhard 1981). This 
is facilitated by a homeostatic feedback loop based 
on physical forces within the connective tissue 
ground substance. Nor only does a fibril to fibril 
fixation occur with a decrease in the fluid volume 
of the ground substance, but the needed stresses 
provide a balance mechanism for any newly syn
thesized collagen. Without the pressure, new tis
sue is laid down in a random manner. The 
viscoealstic properties become compromised as 
there is a shift from sol (solution) to gel, and a 
degenerative cycle leads to clinical symptoms of 
joint stiffness, loss of motion, and ultimately 
pathology. 

Very little anention has been focused on this 
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reflex mechanical loop of communication between 
cell and system. Hemler described cell membrane 
receprors called integrins that may be responsi
ble for this phenomena (Hemler 1987). Dahners 
(Dahners 1986) characterized the glycoproteins 
as having a primary role with collagen, laminin 
and fibronectin. Fibronectin is associated with 
inter- and extracellular matrixes, cell migration, 
and the reticuloendothelial system, which ulti
mately has been shown ro facilitate wound 
healing. 

Collagen loss secondary to immobilization 
occurs slowly. Within the first nine weeks there 
is a loss of 5 ro 50 percent; by the twelfth week, 
collagen mass loss has been recorded at 29 per
cent. Akeson and Ameiel and Woo noted that 
since collagen degradation and turnover is higher 
than its synthesis, contractu res are unlikely ro be 
a product of the latter (Evans, Eggers, et al. 1960.) 

External immobilization can obviously lead 
ro internal immobilization in the presence of an 
inflammarory process or a loss of the mechanore
ceptor type reflex loop in the connective tissues. 
Secondary ro a loss of required and necessary 
stress on structures, this reflex loop initiates a 
degeneration cycle that is marked by a significant 
loss of GAGs and water. Without these essential 
elements, the critical fiber distance between col
lagen fibers is lost, and this leads to an increase 
in cross-linking and eventually scarring and adhe
sions. The rehabilitation expert must be aware of 
this process as it occurs, and under what condi
tions. The inflammarory process will entail extra 
wound/trauma healing sequelae that need ro be 
addressed early in the rehabilitation phase. 

Restorotion of Movement 

The restoration of movement in all aspects of 
immobilization is quite essential for rehabilita
tion. Internal fixation occurs secondary to infec
tions, mal posture, overuse syndromes, etc. It 
causes adhesions, scarring, and fibrosis, and can 
be initiated by traumatic exudates. When move
ment potential is assessed, all articulations must 

be considered joints. No joint is so small that it 
can be disregarded. In fact, we observe that the 
joints that present with the greatest potential for 
dysfunction are the smallest ones such as the 
sacroiliac joint, cranial joints, accessory joints, 
vertebral body/endplate joints, the chondroster
nal and chondrocostal joint, interarticular spaces, 

lumbosacral joints, occipitoarlantal and soft tissue 
joints. 

Progressive immobilization from disease 
processes requires special artention by the thera
pist in regard ro understanding etiology, outcomes, 
and potential interventions. For example, a 
process such as fibromyalgia needs ro be exam
ined on a system-by-system basis. The constructs 
of the connective tissue system involved in this 
pathology interact inclusively as well as exclu
sively with no less than the circularory, lymphatic, 
neurologic, skeletal, craniosacral, visceral, 
endocrine, muscular, integumentary and reticu
loendothelial systems. In general, all of these 
"jointS" and systems need evaluation. Assessment 
and intervention can be tissue specific. In the sit
uation of the muscular system's relationship to 
connective tissue, protective muscle spasm is often 
a by-product of this process. The physiologic 

effect is an excessive, high-frequency discharge 
relayed via the primary afferents. This leads to 
excessive efferent (alpha) outflow, coupled with 
an increase in gamma activity and muscle spin
dle hyperactivity. A facilitated spinal segment is 
a potential outcome. The resulting sustained pro
tective muscle spasm can affect local tissue 
drainage within the lymphatics by altering inter
stitial pressure levels. Without appropriate move
ment of waste products from the interstitium ro 
the venous capillaries and especially to the lym
phatic channels, the ground substance eventually 
changes from sol (solution) to gel. At the very 
least, there is a significant irritation of the free 
nerve endings in the interstitial tissues. Patholo
gies left untreated perpetuate global physiologic, 
metabolic, and mechanical changes far removed 
from the sympromatic areas. 
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Trigger Points and Tender Points 

Trigger Points a la janet Travell, M.D. 

Definition: A trigger point is a focus of hyperir
ritability in a tissue that, when compressed, is 
locally tender and, if sufficiently hypersensitive, 
gives rise to referred pain, and sometimes to 
referred autonomic phenomena and propriocep
tive distortion. Types include: myofascial, cuta
neous, fascial, ligamentous, and periosteal trigger 
points. 

Tender Points a la Lawrence jones, D.O. 

"These tense, tender and edematous spots . . .  are 
located in the deeper tissue of the muscles, ten
dons, ligaments, and fascia and occasionally the 
joint line or suture. They measure 1 cm actoss (or 
less) with the most acute point about 3 mm in 
diameter. There may be multiple tender points for 
one specific joint dysfunction or they may extend 
for a few centimeters along a muscle, or may be 
arranged in a chain. The patient is usually 
unaware of the tender point's presence until it is 
palpated. Tender points in the extremities are 
often found in a painless area opposite to the site 
of pain and apparent weakness." (Leach 1986). 
(See Table IV.) 

Drs. Travell and Simons' texts on myofascial 
pain and dysfunction (Travell and Simons 1983) 
elaborately map out the musculoskeletal origins 
of the condition revealed in muscle biopsy where, 
with manipulation of the contractile tissue or 
superficial fascia, a reproducible referred pain pat
tern was created Uones 1991). Trigger points are 
typically not synonymous with acupuncture 
points, motor points, skin or scar tissue points, 
Chapman's Reflexes or tender points (Leach 1986; 
jones 1991). All these points have similar loca
tions to trigger points (areas or zones) but are not 
identical to them. 

Understanding the significance of "the points" 
in both the Travell and Jones modalities is essen
tial for utilizing their subsequent methods of treat
ment. Travell's Trigger Points elicit a specific pain 

pattern. Recognition of the reference zone asso
ciated with each muscle is a keystone for com
plete diagnosis. Even though the referred pain 
patterns are reproducible and predictable, con
fusion arises when, as is often the case, more than 
one point is involved. A ptactitioner must recog
nize when patterns overlap, as well as the level of 
severity which exists, in order to gain the best pos
sible advantage for treatment. 

Jones' Tender Point patterns as trigger point 
reference zones are consistent with Travell, yet 
many of Jones' points are located in a site com
pletely opposite of where a pain complaint is 
noted. For instance, many patients who complain 
of low back pain in the region of the fifth lumbar 
vertebra (L5) and the first sacral vertebra (Sl) 
experience tenderness in the corresponding ante
rior tender points in several structures including 
the area of the ilium and pubic bones. All of the 
anterior points are typically exquisitely tender, 
although the patient's original complaint is of pos
terior pain. From a subjective viewpoint, it may 
not appear obvious why a referred pain pattern 
is so far removed from the area of complaint. The 
hypothetical physiologic core of the dysfunction, 
(protective muscle spasm) provides an explana
tion (Leach 1986; Korr and Wright 1947). 

Diagnoses 

There are many diagnostic terms that in them
selves imply the impact of fascia on pathology. 
Some of these terms are becoming more accepted 
in allopathic medicine; others are already being 
overutilized as "catch basin" terms to include any 
subcategories of similar findings. Such diagnostic 
terms include: fibrositis, myofibrosities, fibro
myositis, intestinal myofibrosities, fibromyalgia, 
rheumatic myalgia, myalgiac spots, panniculosis 
or panniculitis, idiopathic myalgia, muscular 
rheumatism, chronic fatigue syndrome, and fibro
sitic spots. Many of these classifications are 
different names for the same clinical finding. The 
authors present these as connective tissue 
syndromes. Categorizing signs and symptoms, 
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especially in a system, continues to be a pitfall in 
allopathic medicine. Once they have identified the 
relevant categories, practitioners tend to limit their 
research and subsequent thinking when looking 

for additional causative factors. Too often, linear 
thinking in regards to the human body besets the 
crucial need for non-linear approaches to the 
interpretation of somatic dysfunction. 

Location 

Pain Patterns 

Treatment Position 

Onset 

Types 

Symptoms 

Multiplicity 

ROM 

Synonyms Names" 

Trmll T ..... Points 

M yofascial, fascial cutaneous, Iipmen
tous, periostelUD. 

Referred pain pattern. Patient not usu
ally aware of these sore lpoa. 

Direct Technique: Stretch. 

Sudden onscr during or shortly follow
ing acute overload stress or a history 
of gradual onscr secondary to chronic 
overload of the affected muscle. 

Active, latent, secondary, satellite, 
primary, associated, myofascial Trigger 
Points. 

With active trisger points, pain 
projects to a rdercnce zone. 

Can perpetuate indirectly in other 
tissues. 

Loss of activclpassive range of motion 
noted. Postural changes evident. 

Decreased with acute or latent trigger 
points. 

Spray and Stretch, Trigger Point Ther
apy, Travell's Trigger Points. 

"Not to be confused with Chapman's Reflexes or Motor Points. 

Deep muacle, tendon, ligament, fascia. 
Often found in the tissue on site oppo
sUe .ite of pain. 

Local tcndcmcu, exquisite. 

Indirect Technique: Shorten tissues. 

Usually acute: Quite often no apparent 
reason other than changing position 
quiddy. 

Points generally named for the in
volved tissue, i.e., (a) Anterior T-12 or 
those tissues located in the anterior 
flexor side of the 12th thoracic verte
bra; (b) Extended Ankle Tender Point 
(EXA) located in the pstrocnctnius 
muscle, which extends the ankle; (c) 
iliacus, sematus anterior or coronal 
tender points: those points located in a 
muscle, at an insertion, or on a suture. 

On palpation these points are exquis
itely tender but tcfer no pain. 

Can perpetuate secondary to efferent 
overflow and pmma gain in a chroni
cally facilitated segment. 

Loss of activclpassive range of motion 
noted. Postural changes evident. 

Decreased; potential for atrophy. 

Counterstrain, Strain and Counter
strain, Hold and Fold, Positioning for 
Comfort, Positional Release, Indirect 
Technique. 



CHAPTER 12 

A NON-LINEAR APPROACH TO CONNECTIVE TISSUE INTEGRATION 
THE SYSTEMS 

An Integroted Systems Approoch 

It has often been stated by many of our mentors, 
either directly or indirectly, that you cannot rec
ognize what you have nOt heard of or don't know! 
(Lowen and Weiselfish 1996; Korr 1975; Guyton 
1986; Now, Holmes, and Law 1984). The authors 
of this text have quite often responded to this wis
dom by demonstrating new learning to colleagues 
in seminars around the world and to patients who 
are taking part in their own recovery process. 
When communicating connective tissue concepts, 
especially in the face of our seminar participants' 
baseline knowledge regarding this new learning, 
we have encountered a few problems. There was 
a failure to recognize the possibility of utilizing 
the body's full atray of connective tissues for heal
ing. Myofascial release constructs were limiting 
our colleagues' potential. There was a failure to 
integrate additional structures and systems within 
the treatment regimen, limiting the possibility of 
facilitating a gteater total body response. 

Some practitioners argue that using this 
approach-treating multiple systems-is far too 
encompassing to be specific enough to treat local 
pathology. We emphasize, however, that acknowl
edgment and treatment of many systems simul
taneously can be coupled with an accurate 
assessment of the local dysfunctional problems 
and processes. Recovery is actually attained far 
faster than with conventional single-system 
approaches. For example, traditional thoracic out
let syndrome tests attempt to localize pathology, 
generally at the scalene, costoclavicular articula
tion, or the pectoralis minor, where the brachial 
plexus is often compressed. When the total con
nective tissue panorama and all other systems are 
considered, restrictions that can mimic thoracic 
outlet syndrome may come directly from many 
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different structures. We have found such restric
tions within the spinal cord (spinal fibrosis), 
extradural restrictions (between the cord and 
dura), restrictions at the dural sleeve, both from 
within the sleeve (between the nerve root and the 
inside of the sleeve) and external to the sleeve 
(between the sleeve and surrounding tissues), 
extra-neural restrictions (between the nerve trunk , 

roOt, cord and surrounding tissues) and intra
neural restrictions (within the fibers of the nerve 
itself). We have also noted restrictions lateral to 
the pectoralis minor at the glenoid labrum, and 
as far away as the carpal tunnel and palmer fas
cia. The latter two sites are usually part of a dou
ble or triple crush phenomena and consistently 
contribute to thoracic outlet problems. Utilizing 
a multisystems approach during manual assess
ment makes it is possible to be very specific and 
at the same time alert to the possible involvement 
of other, interrelated systems. For example, we 
can ask: is thete inflammation? In other words 
is there dysfunction of the circulation/lymphati� 
systems? Is there muscle spasm? In other words 
is there dysfunction of the neurologic and mus: 
cle systems? Is there a postural or ergonomic 
problem? In other words, is there dysfunction of 
the neuromusculoskeletal system? Is there a fas
cial problem? In other words, is there dysfunc
tion of the visceral and connective/fascia tissue 
systems? Is there an emotional problem being 
manifested in a physical system? [n other words, 
is there dysfunction of the energetic system e.g., 
the acupuncture meridian system or body-mind 
system)? Are there symptoms that don't correlate 
with dermatomes, myotomes, scleratomes, entero
tomes-for example, the dura of the craniosacral 
system? Are there vascular changes, i.e., changes 
in the cardiac, respiratory, or autonomic nervous 
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systems? Many of these symptoms can be 
reviewed in isolation, as will be delineated in the 
rest of this chapter, but in reality they should be 
assessed in relation to the rest of the body's 
functions. 

In acknowledgement of the many forms of 
connective tissue in the greater picrure of the body, 
we present a system-by-system review. We will 
attempt to highlight salient components. 

The Skeletal System 

Calling bone the building block and supportive 
framework for the rest of the body is, at times, 
actually something of an overstatement. Bone 
itself is classified as a supporting tissue, but must 
be viewed in the light of the other connective tis
sues and systems which help support it (Lowen 
1990). Erect posture, for instance, is not achieved 
by stacking bones, as if block upon block. There 
are very few "square" bones upon which such 
stacking might occur. The position of the bones 
is directly correlated, in most cases, with the soft 
tissue/connective tissue attached to them. For 
example, the authors' view of partial idiopathic 
scoliosis is that it is not an isolated skeletal anom
aly but a manifestation of abnormal soft tissue 
forces sustained physically for extended periods 
of rime. This is possible because bones, as w�ll as 
soft rissues, can rerain rhe impact of stresses and 
srrains within their matrix/ground substance, and 
this can lead to altered physiology. This also 
means that with appropriate positioning and rech
niques, a skilled therapist can facilitate changes 
in osseous srructures affected with scolioric cur
vatures (Kain 1996; Hall 1992; Upledger 1995; 
Netter 1989). 

The Muscle System 

We have alluded ro the many components of con
nective rissue and their forms within rhis sysrem. 
From the level of the myofibril (mulriple sarcom
eres) and its enclosure by the endomysium, to the 
fascicle, which is surrounded by perimysium, to 

rhe muscle, which is encased in epimysium, con
nective tissue acts as a barrier, facilirator, shock 
absorber, coordinator of movement, and integra
tor of information. These individual layers are 
connected by addirional connective tissue and are 
surrounded by external layers of sheets of thick 
fascia (Cantu and Grodin1992; Hukins 1984; 
Callier 1988; Lowen 1990). These rhicker, or ar 
rimes rhinner, layers extend beyond localized 
quadrants. Via fascia, rhe head is truly connected 
to rhe foot! Tendons, as stated previously, are rhe 
exrensions of the two outer layers of rhe muscle 
fascia. The attachment of tendons and ligaments 
to bones occurs in a graded fashion, which 
exposes the soft tissue to increased porential for 
breakdown, due to stark changes in rhe vis
coelastic properties of rhe tendons and ligaments 
as they transition onto and into bone. 

The ligament System 

The ligaments, although classified as dense regu
lar connective tissue, comprise a system of inter
active supports that can be assessed locally at a 
joint, or in relation to all of the ligaments of the 
body in a kinetic chain. 

The Endocrine System 

The major components of this system are obvi
ously glandular, yer connecrive tissues play a key 
role in the physiology of each of rhe sysrem's 
structures, individually as well as in funcrional 
unirs. There are specific fascial envelopes of rhe 
pancreas, thyroid, thymus, adrenals, heart, testes, 
digestive glands, kidneys, hypothalamus, piruirary 
gland, parathyroid, ovaries, and pineal gland exisr 
thar are all accessible to manual forces via direct 
and indirect fascial approaches. Barral, Lowen, 
Upledger and (Weisel fish) Giammatteo utilize bio
mechanical as well as mechanoenergetic interfaces 
to normalize tensions, restrictions, adhesions, fix
ations, and pressures with various manual 
approaches (Barral 1988; Barral 199 1; Hoffa 
1900; Berquisr and Shaw 1978). Because structure 
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does affect function and fascial connections exist 
in all structures and layers of the body, a work
ing familiarity with the gross and fine anatomy 
of the endocrine system is warranted. The inter
ventions that can affect these tissues, e.g., visceral 
mobilization, cranial therapy, and other methods 
should be studied. 

The lymphatic System 

This system comprises some of the most impor
tant connective tissue in the entire body. Without 
a functioning lymphatic system we would be dead 
within twenty-four hours. The lymph itself is, of 
course, classified as a fluid connective tissue 
(Lowen 1990). A close look at a lymph node and 
at lymph chains in the interstitium will reveal the 
intimacy between the lymphatic system and con
nective tissue proper and highlight their respec
tive roles. (See Figure 18a.) The lymphatic system, 
by the way, also includes the spleen and thymus, 
both of which can be affected directly by visceral 
approaches. The nodes are comprised of connec
tive tissue sheaths and reticular fibers. Certain 
lymph vessels course deeply through the body 
along with arteries and veins. Lymph flow is 
closely associated with the health of the circula
tory and muscle system, i.e., structure dictates 
function. The lymph vessels (approximately 40 
percent of them are found superficially in the skin 
[Wittlinger and Wittlinger 1982] and subcuta
neous tissues) play an important role in drainage 
and waste removal, as well as in maintaining 
homeostasis at the level of the superficial fascia. 

The Digestive System 

This system extends from the mouth to the anus 
(similar to the endocrine system) and is dominated 
by glands, the biliary system, and pancreas. Hol
low organs facilitate the transport, digestion, 
absorption, and elimination of foodstuffs. Within 
the linings of these many structures there is loose 
connective tissue. 
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We can intervene with therapy via manipula
tion of the fascial envelopes surrounding these 
organs according to the practice of Barral and 
Chauffour, and we can more direcrly affect the 
parenchyma more direcrly applying the practice 
of Lowen, (Weisel fish) Giammatteo. (See Figure 
18b.) 

Visceral Manipulation as developed by Jean 
Pierre Barral (Barral 1993; Weiselfish 198 1 )  
focuses on the restoration of mobility and motil
ity (BarraI 1991) of the organs, specifically the 
fascial envelopes. Barral found that all organs 
have an inherent circadian motion, which he char
acterizes as motility. The balance between mobil
ity and motility is grearly affected by fascial 
restrictions , either local or distal to the organ. 
Barral's knowledge of biomechanics and his 
research using various high technology diagnos
tic tools have facilitated the validation of his 
approach. Clinically, Dr. Barral has over 55,000 
case studies at his disposal for research purposes. 
Barral discerned lines of tension associated with 
patterns of fascial restrictions. 

Paralleling Barral's work, Paul Chauffour 
elaborated on the mobilization of viscera with 
Mechanical Link. (Weisel fish) Giammatteo con
tributed an approach to restore the normal dimen
sions of the spaces between organs and normalize 
internal organ pressures, and Lowen focused on 
intervisceral parenchymal cell motility. 

The Respiratory System 

This system encompasses all passageways from 
the nasal cavities to the lungs. Connective tissue 
components here include the cartilages in the tra
chea; all craniofacial fascial interrelationships; the 
fascial linings (know as pleura in the lungs) cov
ering the lung tissue proper; the inside of the tho
racic cavity; and the mediastinum, which is the 
fascia that covers the trachea, the esophagus, and 
which heats and lines the medial aspect of the 
lungs. (See Figures 19a to 19c.) Additionally, the 
fascial nature of the diaphragm is integral to the 

figure 1 9  •• Respiratory sysl.m. 

fugure 1 9b. Tran"."" u",·section of troch ... 

flgur. 19,. Av.ol" structur •. 
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Apr. 20. Kidney system. 

respiratory, circulatory, and digestive systems. The 
fascial envelopes of the diaphragms together with 
their physiologic functions create a sub-atmos
pheric pressure within the thorax (BarraI 1991). 
The baseline pressure is approximately -5 cm 
H20. This pressure can rise according to pres
sures generated by coughing, sneezing, va/salvas, 
trauma, etc. This subatmospheric pressure has a 
direct effect of the contents of the thorax, both 
biomechanically and physiologically, and has an 
indirect effect on the contents of the abdomen. 
Because of the pull of the sub-atmospheric pres
sure upwards, the relative weight of the abdom
inal organs is less than without this pressure. 
Secondary to this phenomenon, ligaments and 
fascia within both the thoracic and abdominal 
cavities have altered components and roles. First, 
visceral ligaments are much less tensile than lig
aments of the musculoskeletal system. They act 
more like tethers than stabilizers. They also help 
coordinate movement similar to the peripheral 
ligaments. Fascial mobility between the pleural 
layers of the lungs, i.e., the visceral and parietal 
pleurae, is essential for lung mobility while head, 
neck, and chest postural alignment is also greatly 
affected by chis mobiliry. Without adequate mobil-

ity between the two layers, subsequent irritation 
of surrounding soft tissues, including the lungs, 
is likely even when the restriction is small. Move
ment excursions via the diaphragm are signifi
cant. The diaphragm excursion of 24,000 breaths 
per day at 3 cm in inhalation and exhalation 
yields approximately 600 meters of motion. imag
ine what fascial restriction, capable of causing an 
altered axis of motion, would do to any of the 
surrounding tissues. 

The Reproductive/Kidney System 

These systems are reviewed together because their 
relationships to connective tissue are similar. The 
kidneys, uterus, bladder, prostate, and ovaries are 
encased in layers of fascia that can be used as han
dles to facilitate soft tissue balance in those areas 
(Barral 1991). (See Figure 20.) Because of the 
interconnectedness of the fascial tissues, the pelvic 
bowl fascias are directly connected ro the neck 
and cranium. 

The Cirwlatory System 

Blood as a fluid connective tissue has been dis
cussed previously. In addition, blood vessels have 
a significant connective tissue component. Colla
gen alone accounts for 20 percent of the dry 
weight of the large elastic arteries and 50 percent 
of smaller vessels (Frankel and Nordin 1980). 
Type I and I I I  collagen make up most of this col
lagen. Other types of collagen have also been 
found, including Type IV, V, V I  and VITI, plus one 
similar to Type X, and an additional kind of col
lagen with elastic fibers. Each type of collagen 
plays a specific role in the function of the vessel 
wall (Frankel and Nordin 1980). On a larger 
scale, there are three distinct layers of the blood 
vessels (artery or vein): the tunica externa, tunica 
media, and tunica interna. The interna layer is 
dominated by elastic fibers; the extern a layer 
anchors itself to surrounding tissues (Lowen 
1990). 

The heart contains an outer connective 
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tissue layer surrounded by the fascial layer of the 
pericardium. The pericardium is actually a layer 
of dense fibrous connective tissue on top of a loose 
connective tissue layer. The heart proper has three 
layers of muscle tissue similar to peripheral muscle 
tissue, vascular tissue, and nerve tissue: ( 1) epi
cardium, (2) myocardium, and (3) endocardium, 
with layers of loose connective tissue interposed. 

The Nervous System 

This complex system will be considered regard
ing the peripheral and the central nervous systems 
respectively. 

There are three layers of connective tissue 
recognized in the peripheral nerve complex. 
The inner layer, the endoneurium, surrounds a 
collagenous basement membrane. It is elastic by 
nature, with a matrix of capillaries, collagen, 
fibroblasts, mast cells, and Schwann cells. This 
tissue helps maintain pressures within this level 
of the nerve. The second layer is the perineurium, 
which is the layer apparently most responsible for 
offsetting tensile forces (Butler 1991) from the 
nerve. The outermost layer of connective tissue is 
the epineurium, which protects and cushions the 
inner structure of the nerve. This layer actually 
has an internal and external component. Unlike 
the blood vessels that anchor their outer layer to 

surrounding tissues, the epineurium makes the 
nerve quite distinct from surrounding tissues. 
Butler (Butler 1991) sites another loose areolar 
tissue called mesoneurium around the peripheral 
nerve trunks. This tissue must remain mobile at 
all time. It has been noted that blood vessels enter 
the nerve via various channels. 

The connective tissues of the central nervous 
system are integral to its mechanical support as 
well as to its protection. They are also essential 
in the maintenance of nutrient transportation and 
blood and fluid circulation (Weiss 1984). The out
ermost layer of the brain and spinal cord, the dura 
mater, provides an adequate transition from the 
soft, semi-solid brain to the inner aspects of the 
cranium. The existence of connective tissues in 
the form of the dura, pia, and arachnoid mem
branes, plus loose connective tissue, indicate the 
importance of all the brain structure's individual 
functions. 

All of the body's fascial tissues, inclusive of 
the reciprocal tension membranes, anchor at tho 
foramen magnum. 

After this review, connective tissue's ubiqui
tous nature should be evident. Every system is 
intimately connected with and exists among these 
tissues. It is time for all manual practitioners to 
rethink their positions on what we think we 
know, what we could know, and what we should 
know. 



CHAPTER 1 3  

MYOFASCIAl DYSFUNCTION 
THE PATHOPHYSIOLOGY OF  INTERDEPENDENT TISSUES AND O RGANS 

Figur. 21 • .  lymphatic system. 

Figure 21 b. lymph node. 
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The lymphatic System 

The connective tissue system is intricately related 
with the lymphatic system. (See Figures 2 1 a  and 
2 1b.) Typically, when the lymphatic system is dis
cussed, it is done in association with medical 
problems; for example , cancer or orher immune 
disorders. Yet lymphatic drainage, which is the 
essential function of the lymph system, is a basic 
physiologic function in its own right. The lym
phatic system is also significant as one of the three 
circulatory systems (together with arterial and 
venous circulation.) 

Many texts cover the basic anatomy and 
physiology of lymphatic drainage. In this text we 
present a practical overview. 

There are many components of the lymphatic 
drainage system, in particular: lymph capillaries, 
lymph vessels, and lymph nodes. The lymph cap
illaries absorb all the excess water, protein, fatty 
acids, and toxins from the ground substance of 
the connective tissue (i.e., the waste products of 
the cells). This absorbed content, the lymph load, 
is processed through the lymph nodes, which are 
purification centers. The lymph nodes disperse 
the toxic content to the liver for further detoxifi
cation. Toxins are then filtered through the kid
neys and lower bowels for excretion. Traversing 
through the lymph nodes are rhe chains of lymph 
vessels, which are fine, silk-like vessels, found in 
the skin (40 percent) and in deeper tissue (60 
percent). 

Muscles innervated by the autonomic nervous 
system are present in each lymph vessel. When 
these muscles contract, the lymph load is pushed 
into the neighboring lymph vessels. The lymph 
load is processed through the body rowards the 
heart. By the time the lymph load reaches the 
heart, if the lymph nodes are healthy, the residual 
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content, which is projected into the heart, will 
have been purified. There should not be any toxic 
affect on the heart. Essentially, elimination of all 
the toxins in the connective tissue matrix, the 
ground substance, is dependent on the lymphatic 
system. 

The lymph load of the legs drains into the cis
tern chyle in the abdomen. The abdominal lymph 
load will be processed through the cistern chyle 
as well. From the cistern chyle, the excess lymph 
load will continue into the thoracic duct. At the 
superior aspect of the thoracic duct, drainage from 
the left arm, the left of the face, head, and neck 
and a small portion of the lung comes together. 
This lymph load, approximately 75 percent of the 
total body lymphatic drainage, will be processed 
through the left terminus in rhe thoracic inlet, into 
the superior vella cava, and from there into the 
right atrium of the heart. The rest of the body's 
lymph load to be drained from most of the lungs, 
the right arm, the right of the face, head, and 
neck, will drain through the right terminus in the 
right thoracic inlet, in to the superior vena cava 
and then the heart. 

I NTEGRATIVE MAN UAL THERAPY 

Left Thoracic Inlet Syndrome is more severe than on 

the right side, because 75  percent of the total body 

lymphatic drainage is processed through the left 
terminus at the left thoracic inlet. This means that 75  

percent of  total body congestion can result secondary 

to left Thoracic Inlet Syndrome. 
Clinically, the following signs are evident to 

observers: legs, abdomen, left leg, left arm, the left 

of the head, left of the neck, and face will be 
edematous with left thoracic inlet dysfunction; chest, 
right orm, right of the head, neck, and face will be 

edematous with right thoracic inlet dysfunction. 

The association between connective tissue 
proper and lymphatic tissue is a form of inter
dependence. All metabolic processes will be 

dependent for rate of transport, quality of trans
port, and quantity of transport, on the lymphatic 
drainage of waste, toxins, excess protein, amino 
acids, and water via the ground substance. When 
lymphatic drainage is  not functional, there is a 
build up of wastes and proteins in the matrix, 
which causes a destabilization of the ground sub
stance. Fibtosis will begin within hours of the 
onset of poor lymphatic drainage. This fibrosis 
will continue as a hyperreactive process until sta
bilization returns. This cannot happen until good 
lymphatic drainage is restored. 

I NTEGRATIVE MANUAL THERAPY 
A process of degeneration of the ground substance 

occurs secondary to poor lymphatic drainage, 
causing fibrosis, fibromyalgio, myositis, 

myofibrositis, fibromyositis, and other conditions. 

The liver and Related Tissues: Detoxification 

The liver is the most significant detoxification cen
ter of the body. (See Figure 22.) Proteins are 
deformed and transformed for excretion. Toxins 
are excreted either transformed or in original 
form. All of the toxins are already detoxified ro 
some degree by the time the liver can access them. 
Toxins pass via lymph nodes through the lymph 
vessels. The lymph nodes process the toxins. Then 
they are further processed in the liver. From the 
liver, roxins are dispersed through the process of 
kidney detoxification. This is particularly true for 
many water-soluble substances. Whatever is not 

processed via the liver will be returned to the 
ground substance. W hen the liver is edematous, 
inflamed, or degenerating, rhe roxic content can
not be processed. Unprocessed roxins, when 
returned to the ground substance, influence the 
fibrolyric process, which becomes hyperactive with 
inflammation. All of the longer proteins and long
chain fatty acids contribute to this inflammation, 
returning ro the mauix when they should be elim
inated. This inflammation will be perpetuated and 
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Fig'" 22. liver. 

Figo" 23. Spleen. 
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can spread throughout the total body matrix, 
affecting organs, tissues, and other structures, 
which can become inflamed in turn (e.g., mani
festing as periarthritis, pericarditis, meningitis, 
osteoarthritis, and other conditions). Poor liver 
function will cause some degree of this metasta
tic-like process to occur, whenever toxins, pro
teins, and fatty-acids are not processed for 
excretion. 

The Spleen and Its Affect 
On Other Connective TIssue Function 

The spleen is an immune system organ, yet it is 
also a component structure of the connective tis
sue system. (See Figure 23.) A healthy spleen is 
necessary for fibrolysis and for demolition of 
fibrotic material. Antibodies, especially T-ce/ls, 
are macrophages for anticonnective tissue cells. 
When an autoimmune deficiency is present, there 
can be a low collagen to elastin ratio. Systemic 
hypermobility will be evident (e.g., capsular and 
ligamentous laxity and hyperflexibility of the soft 
tissue, muscles, and connective tissue). When an 
immunodeficiency is present, a response more 
sever than systemic hypermobility can also occur 
within the connective tissue system. Proliferation 
of connective tissue fibers and cells (hyplasia) will 
occur, which is similar to a malalignment-like 
process. In cases of autoimmune hyperactivity, as 
in rheumatoid arthritis, there is an exacerbation 
of macrophagic activity, destroying connective tis
sue cells and fibers. 
All of the spleen's functions are interdependent 
with immune system functions. There is an inter
dependence of the connective tissue system with 
the whole of the immune system. 
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The Heart and Related TIssues: 
Lymph and Connective Tissue Interface 

The hearr is a major source of energy for the con
nective tissue system. Lymph, produced in the 
heart, is plasma-like in content , and is the carrier 
of the entire lymph load through the chains of 
lymph vessels, which finally return the lymph to 
the hearr for reprocessing. When the hearr is func
tioning poorly, it will forego some of its essential 
tasks, including the production of lymph. With 
this lowering of lymph-count, there will be inef
ficient lymphatic drainage, causing a build-up of 
toxins, proteins, water, and fatty acids in the 
ground substance, resulting in fibrosis of the 
ground substance, organs, muscles, and nerves. 
(See Figure 24.) 

For lymph production, oxygen is essential; 
therefore, all disorders affecting oxygenation in 
the heart will contribute to a lowering of the 
lymph count. 

FIgtor. 24. Heart and �mph nodes. 
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PART THR EE 

THE TECHNIQUES OF MYOFASCIAL RElEASE: 

A 3-PLANAR FASCIAL FULCRUM APPROACH 



CHAPTER 14 

THE CLINICAL PRACTICE OF MYOFASCIAl RElEASE 

GENERAL CONSIDERATIONS 

When Myofasdal Release is the Treatment of Choice 

There are many problems for which the manual 
treatment of body may be appropriate. These 
problems can be structural, functional, or both 
structural and functional. When the problem is 
structural, there may be a combination of any of 
the following: joint hypomobility, connective tis
sue dysfunction, muscle fiber hypertonicity or 
atrophy, fascial dysfunction, neural tissue ten
sions, organ dysfunction, circulatory dysfunction, 
periosteal tension, ligamentous problems, tendon 
dysfunction, capsule tissue length/tension pres
sures, and other conditions. When the problems 
are functional, there may be a combination of any 
of the following: weakness, imbalance, disequi
libria, loss of coordination, proprioception com
promise, exteroception loss, apraxia, cognition 
compromise, visual perceptual problems, and 
other symptoms. 

We have arrived at the conclusion that struc
tural rehabilitation and functional rehabilitation 
can be treated as separate categories for the pur
pose of organizing therapeutic intervention. 
"Structural rehabilitation" specifically denotes 
therapy for the correction of pathoanatomy, 
pathophysiology, pathomechanics, and pathoen
ergy. "Functional rehabilitation" refers to func
tional outcome. It is concerned with whether the 
client is able to function optimally in all activities 
of daily living. 

The categories of structural and functional 
rehabilitation can be further delineated. Structure 
includes many systems so that manual therapy 
can be made specific to address healing on a cel
lular level. The requirements for the healing of 
anatomic components differ for each system. Joint 
biomechanics, muscles, connective tissue, nervous 
tissue, organ, cell, blood vessel, and other systems 
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are different in their macroscopic and microscopic 
aspects. Function is delineated according to 
requirements for activities of daily living: strength, 
balance, coordination, exteroception, proprio
ception, and other functions. Healing techniques 
for different body systems have been developed 
and col lected over the past twenty years. 
Approaches to facilitate function according to 
particular functional impairments have been com
piled and evolved during that time. The combined 
processes of structural rehabilitation and func
tional rehabilitation comprise Integrative Man
ual Therapy. Myofascial Release is the treatment 
of choice when structural dysfunction exists 
within rhe connective tissue system. 

The Integrated Systems Approach 

It is often effective and efficient to assess the spe
cific anatomic tissue and/or structure that is  
unhealthy, and to use a system-specific approach 
to therapy. If the problem is within the muscle 
fiber, the approach of choice might be a technique 
that can eliminate hypertonicity (for example, 
Strain and Counterstrain Technique, as developed 
by Jones). When the problem is within the joint 
space, often joint mobilizations (Mennell, Paris, 
Kaltenborn, Maitland) or Muscle Energy and 
Beyond Technique (Mitchell, then ( (Weiselfish))  
Giammatteo) is a more appropriate therapeutic 
intervention. When the problem is within the tis
sues of the brain and/or spinal cord, cranial ther
apies are effective and efficient methods of 
intervention. If  the problem is inherent within the 
connective tissue system, Myofascial Release will 
be the most appropriate choice. 

Because the connective tissue ground sub
stance envelops and infiltrates all body tissues and 
structures, invariably Myofascial Release will 
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attain positive results, no matter which specific 
system is affected. When the tissues affected are 
predominantly soft tissues, the Soft Tissue 
Myofascial Release technique presented in this 
text will be effective. When the joint biomechan
ics are dysfunctional, with hyaline cartilage, lig
amentous, capsular, and/or tendon compromise, 
the Articular Myofascial Release technique (pre
sent in this text) will almost always attain 
improved articular balance and increased joint 
mobility. 

Indications, (ontraindicotions, Precautions 

Primary Ileuromusculoskeletalfascial dysfunction 
responds to manual therapies such as Myofascial 
Release. Whatever problem is being addressed: 
joint dysfunction, muscle fiber dysfunction, fas
cial dysfunction, neuronal dysfunction, periosteal 
and bone dysfunction, circulatory dysfunction, 
or other conditions, Myofascial Release can be 
considered as the intervention of choice. 

What are the hypothetical primary precau
tions regarding Myofascial Release, A 3-Planar 
Fascial Fulcrum Approach? It would seem that, 
if there is a systemic disorder, Myofascial Release 
might aggravate the symptoms. According to clin
ical outcome studies undertaken by these authors, 
signs will be aggravated in these cases only rarely. 
For instance, if there is cancer, it might be feared 
that metastasis would be promoted. There is, 
however, no clinical indication to date that sup
ports this concern. Again, if  there is nonunion of 
a fracture, Myofascial Release might be feared to 
cause further displacement of the bony ends of 
the fracture sites. Typically, however, union is pro
moted with Myofascial Release. Again, no clini
cal evidence exists to support this concern. Finally, 
if  there is congestive heart failure, one might 
expect that an increase in venous and lymphatic 
return to the heart might compromise the patient'S 
well-being. This too has been found not to be the 
case in clinical research. 

In almost fifteen years of clinical practice, no 
real COntra indications ro the 3-Planar Fascial 

Fulcrum Approach have been discovered. We have 
treated many varied patient populations with it, 
including pediatric, geriatric, neurologic, cardiac, 
respiratory, chronic pain, orthopedic, sports med
icine, systemic illness, cancer, and other popula
tions. We have treated acute and chronic patients. 
We have performed pre- and post-surgical inter
ventions with this technique. Results have been 
consistent whether looked at according to diag
nosis, age, chronicity, severity, or nature of illness 
and disorder. 

When practical, thoughtful, considerate ther
apy is practiced, negative side effects are not com
monly induced. Unwanted treatment reaction is 
more likely to be the result of change in posture, 
body mechanics, joint and soft tissue mobility, 
and movement than directly induced by the 
approach itself. 

Manual Therapy and Fascial/Myofascial Dysfunction 

Neuromusculoskeletal dysfunction causes pos
tural dysfunction. Postural dysfunction produces 
fascial tensions. The rraction and compression 
produced by postural dysfunction upon the sen
sory nerve elements and free nerve endings within 
the connective tissue system often cause pain. 

As the manual therapist develops the special
ized sense of touch necessary for diagnosis of tis
sue disorders, differential diagnosis is facilitated. 
An educated tactile sense can determine if tissue 
is tense, relaxed, or altered due ro an imbalance 
of tissue chemistry. The development of palpa
tion skills is essential for the accurate diagnosis 
of fascial dysfunction. 

Fascial dysfunction can contribute ro changes 
in local, regional, and total body health. Liga
mentous tension alterations are important in joint 
lesion pathology. The stretching of ligaments can 
result in the hypermobility of joints. Ligament 
adhesions compromise intra-articular and extra
articular tissues and structures. Subluxatiolls and 
dislocations of bOlle, whether mild with imbalance 
of the articular surfaces, or severe, result in ten
don tension. This tendon tension is transmitted 
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to muscle fibers, which produce compensatory 
hypertonicity and sustained muscle contractions. 

Immobilization may result in fascial dys
function. Research has provided evidence that 
long periods of immobilization produce muscle 
atrophy, joint stiffness, ulceration of ioint carti
lage, osteoarthritis, skin necrosis, infection, ten
docutaneous adhesion, thrombophlebitis, and 
varying degrees of contracture. Research has pro
vided evidence that synovial fluid, post immobi
lization, has excessive connective tissue deposition 
in the joint and joint recesses (e.g., heterotopic 
ossification). Chronic and excessive deposition of 
fibrous connective tissue forms mature scars and 
creates intra-articular adhesions. Postimmobi
lization matrix changes have been reported in lig
ament, capsule, tendon, and fascia. Studies show 
that controlled passive mobilization promotes 
gliding and accelerates the healing rate of ten
dons. With immobilization, reports of water loss, 
increased synthesis of new collagen, and an 
increase in the cross-Links between collagen fibers 
have been presented. This excessive and abnor
mal cross-link formation between fibers con
tributes to joint restriction, yet research has also 
provided evidence that functional loading can 
cause regeneration of tendons. 

In order to explain the results of the 3-Planar 
Fascial Fulcrum Approach to Myofascial Release, 
a hypothetical model based on energy is pre
sented. The authors extrapolate from the under
standing of quanta. They present the medium for 
this fascial release technique as energy and apply 
the theories of particle and wave motion presented 
in the scientific field of quantum physics. 

Myofascial Release 

What is Myofascial Release? It is a treatment 
modality that focuses on dysfunction within the 
connective tissue system. The authors believe 
Myofascial Release has a direct effect on collagen, 
elastin, the ground substance, and other sub
stances and systems. Fascial dysfunction (con
nective tissue dysfunction) can be due to physical 

trauma, inflammation, infection, postural dys
function, articular restriction, and any external 
or internal body torsion that contributes to fas
cial strain. 

If the fascia has shortened and tightened and 
twisted, it can contribute to and perpetuate neuro
musculoskeletal dysfunction. Myofascial Release 
techniques are assumed to affect the continuous, 
contiguous, connective tissue system that envelops 
every cell and fiber in the body. The goal is to 
relieve fascial restrictions and to normalize the 
health and tension of this body system. Myofas
cia I Release apparently affects the elastaco//age
nous complex ( integrated collagen and elastin 
fibers), as well as the consistency of the ground 
substance. Increased soft-tissue flexibility relieves 
tissue tension within the elastocollagenous com
plex. While the density and viscosity of the matrix 
(ground substance) decreases, the metabolic rate 
increases, resulting in improved metabolism and 
health. 

The direction of fascial release can be direct 
or indirect. (See next section.) This 3-Planar Fas
cial Fulcrum approach is always indirect. Treat
ment is more comfortable than with direct 
methods. Body resistance is less when little or no 
force is applied to engage barriers. The initial 
mechanical forces of Myofascial Release are tran
scribed into an energy force at the mechanoener
getic interface. The energy flow a ffects the 
viscoelastic properties of the fascia. 

The concept of the fulcrum is significant for 
these reasons: ( 1) A fulcrum is a fixed point 
around which the tissues can unravel and unwind. 
This process of pressure unwinding attains soft 
tissue flexibility. (2) A fulcrum is a mechanoen
ergetic interface where energy is (hypothetically) 
created, transduced, or transformed. Although 
Newton hypothesized that energy cannot be 
created or destroyed, there is some research evi
dence that suggests that energy can be created 
under certain controlled circumstances. But 
whether or not energy is actually created at the 
fulcrum, there is no question but that the fulcrum 
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is a mechanoenergetic interface where energy is 
transduced and transmitted. 

The development of palpation skills facilitates 
the diagnosis of fascial dysfunction. The obser
vation of postural asymmetry, the palpation of 
fascial glide and mobility, and Myofascial Map
ping are relatively easy assessment tools for the 
manual practitioner to develop. 

Direct and Indirect Techniques 

Manual therapy in general comprises direct and 
indirect techniques. Direct techniques load or bind 
tissue and structures. The tissue is moved towards 
a barrier on one or more planes. The direction of 
displacement of the tissue is in the least mobile, 
most restricted, most limited direction. The tech
nique is performed at or just before the barrier. 
The result is a change of the position of the bar
rier, which will move closer to what would be the 
end of a more normal range of motion. For exam
ple, if there is an elbow flexion contracture with 
contracted and shortened biceps and a limitation 
of elbow extension, a d irect technique would 
move the elbow into extension. At the barrier, or 
just before the barrier at the interbarrier zone, a 
technique is performed. The result is an increased 
range of extension motion. 

Indirect techniques unload or ease the tissue 
and Structures. The tissue is moved away from 
the barrier on one or more planes. The direction 
of movement of the tissue is in the most mobile, 
least restricted, least limited direction. The dis
tortion is thereby exacerbated. The problem is 
exaggerated. For example, if the problem is lim
ited extension, there is relatively toO much flex
ion. The problem could be described as excessive 
flexion. The treatment would be towards flexion. 
The result is a " release" phenomenon: the soft 
tissues " let go" of tension in a tisslle tension 
release. This permits an increased range of morion 
past the original barrier. For example, if there is 
an elbow flexion contracture with contracted and 

shortened biceps and a limitation of elbow exten
sion, the elbow would be moved into flexion. A 
"release" phenomenon occurs by the end of the 
technique, resulting in decreased hypertonicity, 
increased elongation of the biceps, and increased 
range of extension motion. 

Myofascial Release techniques are more effec
tive, more efficient, less aggressive to the client, 
and involve less energy expenditure on the part 
of the therapist when they are performed as indi
rect techniques. 

Tissue·Tensian Release 

The practitioner monitors tissue tension through
out the duration of the manual therapy technique. 
When tissue tension changes, softens, and relaxes, 
this is a "tissue-tension release." These releases 
occur during the treatment with Myofascial 
Release. 

This decrease in tissue tension during manual 
thetapy has been attributed to several factors. 
One factor is the decrease in efferent neuron activ
ity (gamma and alpha impulses) resulting in a 
decreased resistance of the muscle spindle, and 
the relaxation and elongation of the sarcomere. 
Another factor is the change of elastic resistance 
to viscous compliance of the soft tissue due to 
morphologic changes. There is an apparent relax
ation of the elastic fibers during a release. Tissue
tension release occurs together with a perception 
of increased fluid and increased energy through
out the tissues. During the treatment technique, 
heat emanates from involved body tissues. There 
is a sensation of movement, a filling of space, and 
often a therapeutic pllise. 

This therapeutic pulse occurs frequently dur
ing manual therapy in general and Myofascial 
Release techniques in particular. The amplitude 
of force of this therapeutic pulse increases during 
the treatment technique and subsides as the tissue 
tension releases and as the technique is completed. 
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THE SOFT TISSUE MYOFASCIAl RElEASE TECHNIQUE 

There are two primary forms of Myofascial 
Release: the technique for soft tissue and the tech
nique for joints. The protocols for these tech
niques differ in detail. This chapter presents the 
method for and an example of the soft tissue pro
cedure. Chapter 16 presents the method for and 
an example of "articular" or "joint" Myofascial 
Release. 

The following are general instructions for the 
applicarion of Soft Tissue Myofascial Release 
Technique. The instructions must be adjusted for 
specific body areas. 

I N D I CAT I O N  

Soft Tissue Myofascial Release Technique can be 
performed when there are the following positive 
findings. These findings indicate dysfunction: 

Positive Myofascial Mapping 

• Decreased fascial glide or compromised 
fascial mobility 

• Joint hypomobility 

• Soft tissue tension 

Positive deviations 

• Dynamic limitations if ranges of motion. 

7 1  

GENERAL GUIDELINE: A 3-PLANAR CONCEPT 

3-Planar Fascial Fulcrum techniques access the body 

on three planes: sogilfal, coronal, and transverse. 

APPliCAT I O N  

Soft Tissue Myofascial Release Techniques and 
Articular Fascial Release Techniques can be 
applied: 

• anywhere in the body; 

from proximal to distal; 

from static postural dysfunction to dynamic 
postural dysfunction; 

from mosr severe postural dysfunction to 
leasr severe postural dysfunction; 

• from Soft Tissue Myofascial Release to 

Articular Fascial Release; 

• from superficial fascial layers to deep fascial 
layers. 
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TR EATME N T  

1. "Sandwich" the body part to be treated. 
Place a hand on either side of the body part. 

Options: 

a. One hand is on the right side, while the 
second hand is on the left side. (See 
Figure 25.) 

b. One hand is on the lateral surface while 
the second hand is on the medial surface. 
( See Figure 26.) 

c. One hand is on the anterior surface while 
the second hand is on the posterior 
surface. (See Figure 27.) 

2. Compress the body part with a force of no 
more than 5 grams. Maintain this 
compressive force. 

3 .  Move (displace) the tissues: the hands move 
in opposite directions to each other on three 
planes. 

Distortion of the tissue 011 the sagittal plalle: 
Let the hand that is on the anterior surface of the 
body, move the tissue in a superior direction while 
the other hand, which is on the posterior surface 
of the body, moves the tissue in a n  inferior 
direction. 

Return to neutral and reverse directions: Let 
the hand that is on the anterior surface of the 
body move the tissue in an inferior direction, 
while the other hand, which is on the posterior 
surface of the body, moves the tissue in a supe
rior direction. 

Assess the most mobile distortion (tissue dis
placement) pattern of the tissues on the sagittal 
plane. Move the tissues illdirectly in the direction 
of ease (greatest tissue mobility, greatest tissue 
flexibility, least restriction, least inhibition) on this 
plane. 

Distortion of the tissue on the transverse plane: 
Let the hand that is on the anterior surface move 
the tissue in a medial direction while the other 
hand, which is on the posterior surface of the 
body, moves the tissue in a lateral direction. 

Return to neutral and reverse directions: Let 
the hand that is on the anterior surface of the 
body, moves the tissue in a lateral direction, while 
the other hand, which is on the posterior surface 
of the body, moves the tissue in a medial direction. 

Assess the most mobile distortion (tissue dis
placement) pattern of the tissues on the transverse 
plane. Move the tissues indirectly in the direction 
of ease (greatest tissue mobility, greatest tissue 
flexibility, least restriction, least inhibition) on this 
plane. 

Distortion of the tissue on the coronal plane: 
Let the hand that is on the anterior surface of the 
body move the tissue in a clockwise direction, 
while the other hand, which is on the posterior 
surface of the body, moves the tissue in a counter
clockwise direction. 

Return to neutral and reverse directions: Let 
the hand that is  on the anterior surface of the 
body move the tissue in a counter-clockwise 
direction while the other hand, which is on the 
posterior surface of the body, moves the tissue in 
a clockwise direction. 

Assess the most mobile distortion (tissue dis
placement) pattern of the tissues on the coronal 
plane. Move the tissues indirectly in the d irection 
of ease (greatest tissue mobil ity, greatest tissue 
flexibility, least restriction, least inhibition) on this 
plane. 

4. Determine the patterns of distortion (tissue 
displacement) that are the most mobile on 
each of the three planes. These patterns of 
tissue d istortion were assessed in Step 3. 
The distortion patterns are those of greatest 
tissue mobility, greatest tissue flexibility, 
least restriction, and least inhibition, on all 
three planes. 
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Inhibitory Balance Testing as developed by 

Paul Chauffour, D.O. can be utilized between 

Steps 4 and 5. Once the therapist is comfortable with 
the technique, consider this step to increase 

effectiveness and efficiency. 

5. Stack rhe patterns of distortion on all rhree 
planes, one plane ar a rime, according ro 
Inhibirory Balance Process. In rhe example 
opposire, rhe following was derermined: 

The coronal plane is rhe mosr dominanr plane. 
The rransverse plane is rhe second mosr dominanr 
plane. The sagittal plane is rhe leasr dominanr 
plane. 

Firsr move rhe rissue in rhe mobile pattern of 
distortion (tissue displacement) on a coronal plane 
(Step 3). Then move rhe tissues in rhe mobile par
rern of distortion (rissue displacement) on a rrans
verse plane (Step 3).  Then move the tissues in the 
mobile pattern of distortion ( rissue displacement) 
on a sagirral plane (Srep 3) .  

Note on hand contact: The hands should nor 
move on rhe skin. Rarher, rhere is a distortion of 
rhe inrernal rissues. Imagine a marshmallow 
between the two hands. Distort rhe marshmallow! 

6. The Fulcrum: There are now four direcrions 
of forces from each hand onto rhe body. 

• Slighr compression 

• Coronal plane: clockwise or counter
clockwise 

• Transverse plane: medial or lareral 

• Sagitral plane: superior or inferior 

The intersecrion of rhese eighr forces is a "fixed 
poinr." This fixed point is rhe fulcrum around 
which rhe fascial rissue will unwind. This fulcrum 
is rhe mechanoenergeric interface for rhe 3-Planar 
Myofascial Fulcrum Technique. 

7. Tissue Tension Release: Maintain rhe 
fulcrum. The hands do nor move. They do 
not follow rhe rissue movemenrs, alrhough 
rhe remptation to move rhe hands and 

follow rhe tissue motion will be grear. The 
goal is nor a physiologic unwinding of a 
body part. The objecrive is rhe internal 
"unraveling" of rhe fascial tissue. By 
mainraining rhe fulcrum, energy will be 
crearedltransduced. The force of rhe energy 
causing rhe fascial release will produce 
more changes in rhe inrernal environment 
of rhe connecrive rissue. The fascial 
unwinding will be slow and gentle. Do nor 
allow quick or reperirive or forceful 
physiologic movements. 

I f  rhe parienr begins ro move any body parr 
quickly, wirhour reperirion, or wirh force, say to 
rhe parient: "Please don'r move in thar manner." 
If  rhe body part changes posirion in space slowly 
and gently in order ro facilirare rhe internal ris
sue unwinding, rhis movement is acceprable. At 
rhe end of the release, the hands will be in differ
ent posirions because of rhe unwinding of rhe 
internal body rissues. The body parts rhar expe
rienced rhe internal rissue unwinding will be in a 
more normal anatomical, neurral posirion. 

Inhibitory Balance Testing 
and Inhibitory Balance Process 

When the 3-Planar Fascial Fulcrurn Approach was 
developed in 1 98 1 ,  sracking of rhe planes was 
done according ro rhe mobile pattern of disror
tion on all rhree planes. Ar thar rime, planes were 
nor compared for dominance. In 1 994, rhe 
aurhors began ro study with Paul Chauffour, 0.0, 

the French osreoparhic physician and developer 
of a manual therapy approach called "Mechanical 
Link." This procedure invesrigares mulriple sys
rems: joints of rhe upper and lower exrremiries, 
spine, rib cage, cranium, and orher sysrems. The 
Mechanical Link invesrigarion includes a "nulli
ficarion" process, in order ro determine whar is 
the dominant sysrem and primary problem in rhe 
body. Once rhe problem is discovered, trearment 
applied is called " Recoil." Ir is a direcr approach 
to mobilizarion. Dr. Chauffour has allowed us to 
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Inhibitory BolaM' Testing 
The purpose of Inhibitory Balance Testing (mT) is 
to detennine the best order for treatment. Perform 
IBT to compare which plane-sagittal, coronal, or 
transverse-is mon: domirttmt or primary. 

A" exa",p1�: 

1. Compare sagittal plane with transverse plane: 
a. Move the tissues in the chosen dim:tion of 

ease on a sagittal plane. In other words, move 
the tissues superior or inferior (because MFR 
is indiuct, travel in the direction of least resis
tance). Let's assume that the chosen direction 
on a sagittal plane is superior. 

b. While maintaining the tissues in superior 
glide, now ·stack on· movement of the 
tissues in the chosen direction of ease on a 
transverse plane. In other words, while the 
tissues are in a superior direction, stack on 
medial or lateral glide. Let's assume medial 
was the direction of transverse plane m0ve
ment that was added to the fulcrum. 

c. Once medial glide (transverse pIane) has been 
added to the fascial fulcrum, tat if then: is 
greater movement potential than before on a 
sagittal plane. In other words, now that the 
tissues have been moved in superior glide to 
the limitation and then medial glide to the 
limitation, test if there is greater movement in 
superior glide. 

Qu�stio,,: 
Did the transverse plane movement (medial glide) 
aff�et the sagittal plane movement (superior glide)? 
Did movement in superior glide increase? Did the 
initial limitation on a sagittal plane increase on« 
the distortion on a transverse plane was added? 

Answer: 
YES. Superior glide increased. TISSue displacement 
on a sagittal plane increased when the transverse 
plane was added. The tissue on a sagittal plane __ 

less resistant to distortion. -or--
NO. Superior glide did not increase. Tissue di.
placement on a sagittal pIane did nor increaJe when 
the transverse plane was added. The limitation on 
a sagittal plane remained the same. 

Cone/usia,,: 
If the answer is YES (transverse plane did aff�a 
movement on a sagittal plane), then transYene plane 
is dominant to sagittal plane. 
If the answer is NO (transverse plane did not aff«t 

mo_ on a sagittal plane), then transvene plane 
is DOt domiDaat to aaaittal plane. In faa, sagittal 
plane is doonin_ to _ plane. 

�forT_t:'_: 
If _ pI:me is eIm,i ...... to sagittal plane, then 
_ plane IhouId be stacked prior to sagittal 
plane. 
If sagittal pI:me it 010 .. *_ to _va .. plane, then 
aqittaI plane sboaId be staclted prioc to _ 
plane. 

2. Compin: aaaittal plane with coronal plane: 
a. Move the tiaaIR8 in the dloeen dim:tion on a 

sagittal plane. Let', _ume that the direction 
is superior apiD. Move the tissues in IUperior 
PicIe up to its limitation. 

b. While mainraining the tissues in a superior 
glide, DOW "1ItKk on" movement of the tis
sues in the choeen dim:tion on a coronal 
pIaoe: dock_. or c:ounterclockwile. Let's 
_ the direction is c:Iockwise. 

c. Once the c:Iockwise direction has been added 
to the superior glide, tat to determine if there 
is greater movement then before in superior 
glide. 

Quation: Did movement in superior glide increaJe? 

AIISWft": 

YES. Superior glide increaaed. The tissue on a sagit
tal plane was I ... resiant to distortion. -or
NO. Superior glide did not increase. The limitation 
on a aaaittal plane remained the same. 

CondMsion: 
If the answer is YES, then coronal plane i, domi
nant to sagittal plane. 
If tbe answer is NO, then coronal pIane is nor dom
inant to sagittal plane. In faa, sagittal plane is dom
inant to coronal plane. 

Appliamon for Trutment: 
If coronal plane (clockwise) is dominant to sagittal 
plane (superior), then coronal plane should be 
stacked prior to sagittal plane. 
If sagittal plane is dominant to coronal plane, then 
sagittal plane Ihould be stacked prior to coronal 
plane. 

Further Tating of Other Direaions: 
Perform the previous steps described above, but 
travel in different directiOfll (i.e. tat transverse and 
coronal plane to determine dominance). 

75 
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Figur. 28. Shoulder obduction. 

I N T E G RATIVE MAN UAL T H E RAPY FOR  T H E  C O N N ECT I V E  mS U E  SYITEM 

incorporate the essence of the nullification process 
called " Inhibitory Balance Testing and Process" 
into Myofascial Release. The authors thank Dr. 
Chauffour for his contribution to this fascial 
release approach. 

IMPROVE ARTICULAR BALANCE 

Articular balance is the maintenance of the normal 
relative positions of the two articular surfaces of a 

joint throughout full range of motion. 

Articular balance-the relative positions of 
the two articular surfaces-should be improved 
after the "Release." This articular balance will be 
improved at hard joints and soft joints. An exam
ple of a hard joint is the glenohumeral joint, an 
articulation between the bony articular humerus 
surface, and the bony glenoid fossa. An example 
of a partial soft joint is the posterior surface of 
the soft quadriceps muscle and the bony anterior 
surface of the femur. An example of a toral soft 
joint is the soft superior surface of the liver and 
the soft inferior surface of the diaphragm. 1m· 
proved articular balance of all joints will occur 
with a " Release," and this should correlate with 
improved static posture, improved postural poten
tial for movement, and increased physiologic 
ranges of motion. 

Physiological Joint Movements and Accessory Joint 
Movements 

Shoulder abductiolt is a physiologic movement. 
During abduction the humeral head glides in a 
caudal direction relative to the glenoid fossa. 

The movement occurring at the joint surfaces 
of the glenohumeral joint is the accessory move
ment. 
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Example: 
Soft Tissue Myofascial Release Technique of 
the Shoulder Girdle and Clavi pectoral Fascia 

I N D I CAT I O N  

Static postural dysfunction: Protracted shoulder 
girdle. 

Dynamic postural dysfunction: Limitation In 
shoulder horizontal abduction. 

POS IT ION  

• Supine or  sitting . 

• One hand of the therapist is behind the 
scapula. The fingers are spread apart, con
tacting as many different tissues and sttuC
tures as possible. Both thenar eminences 
can contact the humeral head. The anterior 
hand of the therapist rests on the clavipec
toral region. The fingers are spread apart, 
again, contacting as many tissues and struc
tures as possible. Fingers can contact supra
clavicular tissue, clavicle and infraclavicular 
tissue, and ribs. The posterior thenar emi
nences contact the humeral head while the 
hand cups the scapula and as much tissue as 
the hand span allows. 

TREATMENT 

1 .  Compress the clavi pectoral region with 
both hands, squeezing gently, imaging a 
soap bubble between the hands. Don't burst 
the bubble! Maintain gentle compression. 

2. First Plane: The anterior hand moves 
cephalad while the posterior hand moves 
caudad, distorting the soap bubble. The 
hands return to neutral and reverse 
direction: the anterior hand moves the 
tissue caudad, while the posterior hand 
moves the tissue cephalad. Consider: [n 
which directions (cephalad/caudad or 
caudadlcephalad) was the mobility the 

figure 29. Soh TIssue Myofol(iol R.I,ose of the shoulder girdl. and dovipectorol 
fascia. 
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greatest, and resistance least? The hands 
move the tissues in the indirect direction of 
ease, the most mobile direction. Keep hands 
in that new position, maintaining those 
directions of forces on the tissues. 

3 .  Second Plane: Now add or "stack" the 
second plane movements. Do not return the 
hands or the tissues to neutral. Move the 
tissues under the anterior hand medially 
while the posterior hand moves the tissues 
laterally. Now return the tissues to neutral 
and compare the ease of tissue mobility 
when the anterior hand moves the tissues 
laterally while the posterior hands moves 
the tissues medially. Consider: Which 
directions ( mediaVlateral or lateraVmedial) 
were the most mobile, the easiest, the least 
restricted? Return the tissues to that 
position. Maintain these directions of forces 
on the tissues, as well as the directions of 
the forces from the first plane. 

4. Third Plane: Now add or "stack" the third 
plane. Do not return the tissues to neutral; 
they are d isplaced from neutral on two 
planes now. Move the tissues with the 
anterior hand in a clockwise direction while 
the posterior hand moves the tissues in a 
counterclockwise direction. Then return the 
tissues to neutral on this plane. Compare 
the opposite tissue distortion pattern. Move 
the tissues counterclockwise with the 
anterior hand while the posterior hand 
moves the tissues clockwise. Compare the 
two different tissue d istortion patterns 
(clockwise/counterclockwise or counter
clockwise/clockwise. Which was the 
indirect pattern with the greater mobility? 
Return the tissues to that direction of 
distortion. Now there are three directions 
of forces from each hand onto the tissues; 
each hand is displacing the tissues on three 
planes. 

5. The Fulcrum: Each hand exerted four 
different directions of forces mechanically 
to distort the tissue between the hands. The 
d irection of forces were: 

• Compression 

• Superior/inferior 

• MediaVlateral 

• Clockwise/counterclockwise (medial 
rotation or lateral rotation) .  

Each hand will now maintain all four 
directions of forces, maintaining a fulcrum 
for the tissue unwinding throughout the 
duration of the technique. This fulcrum will 
create energy, which will be transmitted 
into the body. 

6. The Release: Maintain the fulcrum. As the 
tissue unwinds and movement occurs in the 
body's internal environment, there is a 
temptation to move the hands and release 
the fulcrum. Resist the temptation to release 
the fulcrum. The therapist and patient may 
perceive heat, paresthesia, anesthesia, 
vibration, fatigue, electricity, cold, 
perspiration, pain, circulatory changes, 
breathing changes, sympathetic skin 
erythema or blanching, and other 
phenomena. At the end of the technique the 
signs and symptoms will subside. The 
technique is complete when all movement, 
signs, symptoms, and perceptions have 
ceased. 

RESULT 

Improved postural symmetry (decreased protrac
tion) and increased horizontal abduction. 
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THE ARTICULAR MYOFASCIAL RElEASE TECHNIQUE 

This chapter presents the method for and an 
example of "articular" or " joint" Myofascial 
Release. The method for and an example of the 
soft tissue procedure was presented in Chapter 
1 5. 

I N D ICAT I O N  

Articular Myofascial Release can be performed 
after Soft Tissue Myofascial Release. After Soft 
Tissue Myofascial Release is performed, residual 
joint dysfunction may be noted. Upon observa
tion, static postural asymmetries may be observed 
at the joint. Dynamic posture evaluation may indi
cate positive findings of joint dysfunction: lack of 
articular balance. Mobility testing will confirm 
joint hypomobility. Articular Myofascial Release 
will affect joint capsule and ligaments. 

GENERAL GUIDELINE: APPLY THE 3-PlANAR CONCEPT 

3·Planar Fascial Fulcrum techniques access the body 
on three planes: sagittal, coronal, and transverse. 

TREATM E NT 

1 .  Place your hands on either side of the joint. 
Hold the bones close to the two articular 
surfaces. (Occasionally a longer lever is 
more feasible). Grip only as hard as is 
necessary to maintain control of the 
position of both joint surfaces. Do not 
distract or approximate the joint surfaces. 
Move your hands in opposite directions on 
all three planes (sagittal, coronal, 
transverse). On the sagittal plane, move one 
joint surface superior while the other joint 
surface is moved inferior (superior/inferior). 
Then move the joint surface in the opposite 
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direction (inferior/superior). On a 
transverse plane, move one joint surface 
into medial rotation while the other is 
moved in the direction of a lateral 
(medial/lateral) rotation. Then change 
directions of movement of the joint surfaces 
(lateral/medial). On a coronal plane, move 
one joint surface in an abduction direction, 
while the other is move in an adduction 
direction. Then change the directions of 
movement of joint surfaces. Move indirectly 
in the direction of ease (greatest joint 
mobility). Stack these accessory and "joint 
play" movements. 

2. The Fulcrum: Maintain your grip on the 
body parts and maintain the direction of 
force on the three planes that you initiated 
to displace the joint surfaces. This is your 
fulcrum around which the fascial tissues 
( ligaments, capsule) surrounding the joint 
will unwind. 

3. The Release: Maintain the fulcrum. Do not 
move your hands with the tissue movement. 
Resist the temptation. Allow for reposition
ing of joint surfaces during the technique 
for improved articular balance. Fascial 
unwinding will be slow and gentle. Near 
the completion of the treatment, there may 
be a "clunking" or other joint "noises" as a 
result of the rebalancing of joint surfaces. 
At the end of the release your hands will be 
in a neutral position, and articular balance 
will be improved. 

RESULT 

Normalization of articular balance and improved 
joint mobility. 
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Figur. 30. AIliculor Myol""iol Rel"se 01 Ihe glenohumerol joinl. 

Articular Fulcrum Myofascial Release 
Technique of the Glenohumeral Joint 

I N D I CAT I O N  

Static postural dysfunction; for example, anterior 
shear of the humeral head in the glenoid fossa. 
Dynamic postural dysfunction; for example, lim
itation in some end ranges of shoulder motions, 
with hypomobility of accessory joint movements 
evident on mobility testing. 

P O S I T I O N  

• Supine or  sitting. 

One hand of the therapist grips the shoul
der girdle to control the position of the gle
noid fossa. The other hand grips the upper 
arm ro control the position of the humeral 
head. Do not distract or approximate the 
;oint surface. 

TREATMENT  

1 .  First Plane: The superior hand on the 
shoulder girdle lifts the glenoid fossa 
cephalad, while the inferior hand on the 
upper arm pulls the humeral head caudad; 
then return the joint surfaces ro neutral and 
reverse the directions of the articular 
surfaces. The superior hand pushes the 
glenoid fossa caudad, while the inferior 
hand pushes the humeral head cephalad. 
Consider: Which direction (cephalad/ 
caudad or caudad/cephalad) was the most 
mobile, the least restricted, and the least 
inhibited? Return the joint surfaces ro the 
position of greatest mobility. Maintain the 
position of the articular surface on this 
plane. 

2. Second Plane: Now add or "stack" the 
second plane movements. The superior 
hand holding the shoulder girdle can push 
the glenoid fossa anteriorly while the 
inferior hand, holding the upper arm, can 
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push the humeral head posteriorly; then 
return the joint surfaces to neutral and 
reverse the directions of the articular 
surfaces. The superior hand now pushes the 
glenoid fossa posteriorly, while the inferior 
hand pushes the humeral head anteriorly. 
Compare the directions (anterior/posterior 
or posterior/anterior). Move the joint 
surface in the indirect directions of ease. 
Maintain the articular surface in this new 
position. Now each articular surface is 
displaced in two different directions. 

3 .  Third Plane: Now add or "stack" the third 
plane movements. The superior hand grip
ping the shoulder girdle can rotate the 
glenoid fossa externally while the inferior 
hand, gripping the upper arm, rotates the 
humeral head internally; then return the 
joint surfaces to neutral and reverse the 
directions. The superior hand can push the 
glenoid fossa into internal rotation, while 
the inferior hand moves the humeral head 
into external rotation. Compare the direc
tions (external/internal rotations or 
internal/external rotations). Move the 
articular surfaces on this plane in the 

indirect direction of greatest mobility. 
Maintain the positions of the articular 
surfaces on this plane. Now the three 
directions of forces asserted to displace each 
articluar surface are maintained. 

4. The Fulcrum: Each hand has exerted three 
different directions of forces to 
mechanically move and position the 
articular surfaces in opposite directions on 
three planes. Each hand will now maintain 
al l  three directions of forces, maintaining a 
fulcrum for the tissue unwinding of joint 
capsule and ligaments throughout the 
duration of the technique. 

s. The Release: Maintain the fulcrum. As the 
tissue unwinds and sensations of extra
cellular and intra-cellular movement are 
perceived, there is a temptation to move the 
hands and release the fulcrum. Resist the 
temptation to release the fulcrum. Maintain 
the fulcrum until all movement, all signs, all 
symptoms, and al l  perceptions have ceased. 

RESULT 

Improved articular balance. Normal articular bal
ance of humeral head within the glenoid fossa; 
increased joint mobility; increased ranges of 
motion. 
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THE SPINAL SYSTEM 

Mobilization of Spine: The Pelvic Joints 

Basic Concepts of Specific Articular Release 
Techniques 

• Hands move in opposite directions 

• 3-Planat concept 

• There is no compression and no distraction 
of the joint surfaces 

• Grasp at both ends of the joint, as close to 
the joint as possible 

Move the (bony) articular surfaces 

• Accessory and "joint play" movementS are 
affected 

Indirect direction of ease 

Fulcrum 

• Maintain the fulcrum until "The Release." 

8 2  

Anterior l I iosacral Joint Release 

I N D ICAT I O N  

This technique affects pelvic mobility, sitting bal
ance, and standing balance. This technique is 
effective with recurrent biomechanical dysfunc
tion of pubic symphysis and iliosacral joint. Trunk 
elongation is improved. Soft tissue dysfunction in 
the pelvic bowl is affected. 

P O S I T I O N  

Supine. 

• Therapist stands facing the feet of the 
patient with back to the patient'S head. 

• Hands cup the bilateral ilia. The thumbs are 
medial to the anterior superior iliac spine 
(ASIS). The fingers are spread apart, wrap
ping lightly around the lateral aspect of the 
pelvis. Image that the sacrum has been 
" removed" and that one joint surface of the 
ilium is moving against the other joint sur
face of the second ilium. 

TR EATMENT  

1 .  First and Secol1d Plal1es: Move the right 
ilium posterior and medial. Move the left 
il ium anterior and lateral; then, change 
directions. Move the right ilium anrerior 
and lateral while the left ilium is moved 
posterior and medial. Assess the most 
mobile pattern of pelvic movemenr. Move 
the ilia in the directions of ease (posterio
medial/ anterolateral or anterolateral! 
poseromedial ) .  

2 .  Third Plane: Now add or "stack" the third 
plane movemenr. Move the righr ilium 
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superior and the left ilium inferior; then 
change directions, moving the right ilium 
inferior while the left ilium is being moved 
superior. Move the ilia in the direction of 
ease (superior/inferior or inferior/superior). 

3 .  The Fulcrum: Maintain your grip on the 
body partS and maintain the direction of 
force on the three planes that you initiated 
to displace the joint surfaces. This is your 
fulcrum around which the fascial tissues 
(ligaments, capsule) surrounding the joint 
will unwind. 

4. The Release: Maintain the fulcrum. Do nOt 
move your hands with the tissue movement. 
Resist the temptation. Allow for reposition
ing of joint surfaces during the technique 
for improved articular balance. Fascial 
unwinding will be slow and gentle. Near 
the completion of the treatment, there may 
be a "clunking" or other joint "noises" as a 
result of the rebalancing of joint surfaces. 
At the end of the release your hands will be 
in a neutral position, and articular balance 
will be improved. 

Figure 31. Palpation olthe onlerior ilioso"ol joint. 

Figure 32. Hand plQ(.men� of the Anlerior ilioso"ol Joint R.I ..... 

8 3  
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Figor. 33. Palpation of the posterior """'01 joinl. 

fIgor. 34. Hand pio<ernenb for Posterior ittasoCTal Joint Rei ..... 

Posterior l I iosacral Joint Release 

I ND I CATI O N  

This technique i s  effective for all low back pain. 
Pelvic stability, balance, standing, and ambula
tion are improved with this technique. 

POSIT IO N  

• Prone. 

• The therapist stands facing the patient's feet 
with back to the client's head. 

• Therapist's hands grip the ilia (buttocks). 
Place the thumb lateral to the sacroliliac 
joint line. Image that the sacrum has been 
removed and that the joint surfaces on the 
ilia articulate with each other. 

TREATMENT  

1 .  First and Second Planes: Move the right 
ilium anterior and lateral; move the left 
ilium posterior and medial; then change 
directions: move the right ilium posterior 
and medial while the left ilium is moved 
anterior and lateral. Assess the direction of 
ease. Move the ilia in the indirect direction 
of least restriction. 

2. Third Plane: Now add or "stack" the third 
plane movements. Move the right ilium 
superior and the left inferior; then change 
directions: move the right ilium inferior 
while the left ilium is moved superior. Move 
the ilia in three directions of ease on three 
planes. 

3. The Fulcmm: Maintain your grip on the 
body parts and maintain the direction of 
force on the three planes that you initiated 
to displace the joint surfaces. This is your 
fulcrum around which the fascial tissues 
( ligaments, capsule) surrounding the joint 
will unwind. 
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4. The Release: Maintain the fulcrum. Do not 
move your hands with the tissue movement. 
Resist the temptation. Allow for reposition
ing of joint surfaces during the technique 
for improved articular balance. Fascial 
unwinding will be slow and gentle. Near 
the completion of the treatment, there may 
be a "clunking" or other joint "noises" as a 
result of the rebalancing of joint surfaces. 
At the end of the release your hands will be 
in a neutral position, and articular balance 
will be improved. 

The Sacrum Release 
The sacrum is the most crucial structure to be 
mobilized. The dura mater attaches at S2 at the 
sacrococcygal joint, and at the coccyx. Via mobi
lization of sacrum, restrictions of the dura mater 
and spinal cord will be affected. 

I N D I CATI O N  

This technique i s  especially indicated for a l l  
patients to release the dura mater attachment at 
S2 and to release impingement of sacral plexus 
nerves. Chronic sacroiliac joint dysfunction 
responds well. This technique is essential for all 
orthopedic, neurologic, pediatric, and geriatric 
patients. 

POS ITIO N  

• Prone. 

• The therapist stands facing the client's feet 
with back to the patient'S head. 

• Place thenar eminences and thumbs on the 
sacrum along the length of the lateral mar
gins, just medial to the sacroiliac joint lines. 
Thumbs and thenar eminences control the 
position of the joint surfaces of sacrum. 
Image that the sacrum is in two halves, a 
right and left side. 

TREATMENT  

1 .  First Plane: Move the right articular surface 
of sacrum superior and the left articular 
surface inferior; then change direction of 
forces and move the right sacral joint 
surface inferior while the left sacral joint is 
moved superior. Assess the direction of 
ease. Move the sacrum in the indirect 
direction of least resistance. 

2. Second Plane: Now add or "stack" the 
second plane movements. Move the right 
sacral articular surface anterior. The left 
rests without pressure. Then push the left 
sacral articular surface anterior, while the 
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Figure 35. Palpalion al lhe "tlum in  prone. 

Figur. 36. Hand placement I" Ihe latium Release. 

right rests without pressure. Assess and 
move the sacrum in rhe direction of ease. 

3. Third Plane: Now add or "stack" the third 
plane movement. Move the righr sacral 
articular surface in anterior rotation, the 
left in posterior rotation. Then change the 
directions of forces and move the right 
sacral articular surface in posterior rotation 
while the left sacral articular surface is 
moved in anterior rotation. Assess and 
move sacrum in the direction of ease. 

4. The Fulcrum: Maintain your grip on the 
body parrs and maintain the direction of 
force on the three planes that you initiated 
to displace the joint surfaces. This is your 
fulcrum around which the fascial tis ues 
( l igaments, capsule) surrounding the joint 
will unwind. 

5. The Release: Maintain the fulcrum. Do not 
move your hands with the tissue movement. 
Resist the temptation. Allow for reposition
ing of joint surfaces during the technique 
for improved articular balance. Fascial 
unwinding will be slow and gentle. Near 
rhe completion of the treatment, there may 
be a "clunking" or other joint "noise " as a 
result of the rebalancing of joint surfaces. 
At the end of the release your hands will be 
in a neutral position, and articular balance 
will be improved. 
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The lumbrosacral Junction Release 

I N D ICATI O N  

This technique is very effective for increasing rec
iprocal mobility of LS/S l .  Reciprocal gait is 
affected. It is  essential for all low back pain 
patients, especially patients with a history of dis
copathy. 

POS IT ION  

Prone. 

Place one thl\mb and thenar eminence on 
LS. Place the other thumb and thenar emi
nence on the sacral base. Thumbs are very 
close together. 

TREATMENT 

1 .  First Plalle: Move LS to the right and move 
sacral base to the left; then change 
directions of forces and move L5 to the left 
and sacral base to the right. Assess and 
move in the directions of least restrictions. 

2. Secolld Plane: Now add or "stack» the 
second plane movements. Move LS into 
right rotation and move sacral base into left 
rotation; then change d irection of forces 
and move LS into left rotation and sacral 
base into right rotation. Assess and move in 
the direcrions of least restrictions. 

3. Third Plalle: Now add or "stack" the third 
plane movements. Move LS into right 
sidebending and move sacral base into left 
sidebending; then change directions of 
forces and move LS into left sidebending 
and move sacral base into right 
sidebending. Assess and move in the 
directions of least restrictions. 

2. The Fulcrum: Maintain your grip on the 
body parts and maintain the direction of 
force on the three planes that you initiated 
to displace the joint surfaces. This is your 
fulcrum around which the fascial tissues 

fogure 37. Hond pioremenh lor Ihe Lumboso<Tol Jundion Rei ..... 

( l igaments, capsule) surrounding the joint 
will unwind. 

3. The Release: Maintain the fulcrum. Do not 
move your hands with the tissue movement. 
Resist the temptatioll. Allow for reposition
ing of joint surfaces during the technique 
for improved articular balance. Fascial 
unwinding will be slow and gentle. Near 
the completion of the treatment, there may 
be a "clunking" or other joint "noises" as a 
result of the rebalancing of joint surfaces. 
At the end of the release YOllr hands will be 
in a neutral position, and articular balance 
will be improved. 
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Agure 38. Hand placemenl! lar Ihe Soh r.,ue MyalOl(ial Release 'e<hnique al 
the thara"lumbor junction. 

Figvr. 39. Hond platemenl! lar the Articular MyolOl(iol Reloose 'e<hn�ue 01 
the Iharo<olumbor junction. 

The Thoracolumbar Junction Release 

I N D I CATIO N  

This technique is excellent to improve respiratory 
status, trunk control, and trunk mobiliry. 

Phose 1 :  Specific Soft Tissue Myofasical Release 
Technique for the Thoracolumbar Junction 

POS IT ION  

• Prone . 

• The therapist stands facing the patient's 
feet. 

The head is midline. 

Place thumbs on either side of the thora
columbar junction, a few inches apart. Fin
gers are spread out. Fingers lie along the 
length of the ribs. 

TREATMENT  

1 .  First Plane: Move right hand superior, the 
left hand inferior; then change directions of 
forces and move the right hand inferior and 
the left hand superior. Assess and move in 
the direction of least restrictions. 

2. Second Plane: Now add or "stack" the 
second plane movement. Move both hands 
together with rotation clockwise; then both 
hands together, rotation counterclockwise. 
Assess and move in the direction of least 
restriction. Note that in this plane, the 
hands are not moving in opposite 
directions. 

3. Tissue Tension Release: Maintain the 
fulcrum. The hands do not move. They do 
nOt follow the tissue movements, although 
the temptation to move the hands and 
follow the tissue motion will be great. The 
goal is not a physiologic unwinding of a 
body part. The objective is the internal 
"unraveling" of the fascial tissue. By 
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maintaining rhe fulcrum, energy will be 
creared/transduced. The force of rhe energy 
causing rhe fascial release will produce 
more changes in rhe internal environment 
of rhe connecrive rissue. The fascial 
unwinding will be slow and gende. Do nor 
allow quick or reperirive or forceful 
physiologic movements. 

Phase 2: Specific Articular Myofascial Release 
Technique for Thoracolumbar Junction 

POSITI O N  

• Prone. 

• The head is midline. 

• Place rhumbs on eirher side of rhe rhora
columbar junction, a few inches aparr. The 
hands "rake up rhe slack" of rhe soft rissue 
and the fingers grip the ribs. This rechnique 
mobilizes rhe bony rib srructures. 

TR EATMENT 

1 .  First Plane: The right hand moves ribs 
cephalad while rhe lefr hand moves ribs 
caudad; then change d irections and rhe 
right hand moves ribs caudad while rhe left 
hand moves ribs cephalad. Assess and move 
in rhe direcrion of leasr restricrions. 

2. Second Plane: Now add or "srack" rhe 
second plane movement. The right hand 
moves ribs anterior; rhe left hand move 
ribs anterior. Assess and move in direcrions 
of leasr resrricrion. 

3. Third Plane: Now add or "stack" rhe third 
plane movement. The righr hand moves ribs 
into anterior rotarion while rhe left hand 
moves ribs into posrerior rotarion; rhen 
change direcrions and the righr hand moves 
ribs into posrerior rorarion while the left 
hand moves ribs into anterior roration. 
Assess and move in rhe d irecrions of least 
resrricrions. 

4. The Fulcrum: Maintain your grip on rhe 
body parrs and maintain rhe direcrion of 
force on rhe rhree planes rhar you iniriared 
to displace rhe joint surfaces. This is your 
fulcrum around which rhe fascial rissues 
( l igaments, capsule) surrounding rhe joint 
will unwind. 

5. The Release: Maintain rhe fulcrum. Do nor 
move your hands wirh the rissue movement. 
Resist the temptation. Allow for reposirion
ing of joint surfaces during rhe rechnique 
for improved arricular balance. Fascial 
unwinding will be slow and gentle. Near 
rhe complerion of rhe rrearment, rhere may 
be a "clunking" or orher joint "noises" as a 
resulr of rhe rebalancing of joint surfaces. 
Ar rhe end of rhe release your hands will be 
in a neutral posirion, and arricular balance 
will be improved. 
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The Fac il itated Segment and the Faci litated 
Spine 
By " facilitated segment" is meant the hyperac
tivity of the myotatic reflex arc at a given verte
bral segment, including increased gamma gain, 
afferent gain, and efferent gain. The excessive and 
high frequency discharge from sensory input due 
ro Ileuromusculoskeletal dysfunction is distrib
uted throughout the central nervous system. This 
results in hyperactivity of rhe spinal cord. De
facilitation of the spine is a generic technique to 
decrease rhe excessive and high frequency dis
charge through the spinal cord. 

De-facilitation of the Spine 

I N D I CATI O N  

This technique is effective i n  arraining a general 
decrease in hypertoniciry. 

POS ITIO N  

Supine. 

• The therapist stands at the side of the 
patient, facing the head. One hand lies 
between straight legs; the sacrum rests on 
the palm of thar hand. The therapisr leans 
on their elbow in order to avoid exciting a 
torque force on the sacrum. Fingers lie flat, 
not curled into L51Sl .  

TR EATMENT  

1 .  While palm remains under sacrum, gently 
compress up rhe spine one segment at a 
time: L51S 1 ,  LS1L4, L41L3, and so on. The 
amount of forced exerted is less than 5 
grams (the weight of a nickel). The 
intention to compress is important. The 
therapist can attempt to "visualize" how far 
up the spine the compression force is 
progressing. If a "barrier" is encountered (a 
tissue resistance), release the compression 
slightly just " before" the barrier. Inserting 

two fingers of the other hand beneath the 
spine and "contacting" the segment of rhe 
barrier can facilitate a release past the 
barrier. After the release of the barrier, 
continue to compress up the spine until 
occiput is reached. 

2. The Fulcrum: Maintain the 5 grams of 
compression force until the "de
facilitation" process has occurred up to the 
Craniocervical junction. 

3. The Release: Maintain the fulcrum. Do nor 
"follow" the movement of the sacrum. 
Maintain the fulcrum cephalad on sacrum 
with 5 grams of force until all perception of 
movement, signs, symptoms and tissue 
tension changes have ceased for therapist 
and patient. A distraction force by the body 
will follow. Allow the spine to elongate. 

The following photos are a progression of steps. 
They i l lustrate how to place the practitioner'S 
hand under rhe sacrum (between the legs of the 
patient) in a 'non-invasive manner' to perform 
the De-facilitarion of the Spine ar Sacrum. Please 
instruct the patient accordingly with the follow
ing steps. 
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figure 40. Ilep 1 :  Inslruct rile polienllo bend Iheir opposile knee. 

fogur. 41. Il,p 2: L,I tho po lienl know Ihol yOIl will be plodng YOIlr hond under 
Iheir so<rum. Instruct tho patienl lo roll thoir pelvis off rile loble on rile opposile side. 

figure 42. Ilep 3: �o" your hand under Iheir sacrum wilh Ihe sacrum resling 
comlortob� in Ihe polm 01 your hondo 

figure 43. Ilep 4: Ins�uct Ihe polienl lo lower Iheir opposile leg onlo Iho lobl. 
ond relox on your hondo Resl your own loreorm ond elbow on Ihe loble between 
Ihe 1'9' ollhe palient. 
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Flgu,. 44. Hond plocemenl for Ih. Lumbosacrol Oo<omp,ession TedlOlqu •. 

Myofascial Release of the lumbarsacral 
J unction and Nerve Root Impingements 

Phase 1 :  lumbosacral Decompression 

Lumbosacral decompression is essential for all 
patients. The craniocervical junction cannot be 
completely mobilized with the compression of 
LS/S l .  

POS IT ION  

• Supine . 

• The position of this technique is the same as 
the De-facilitation of the Spine Technique. 
One hand inserts between straight legs; the 
sacrum rests on the palm of that hand. The 
therapist leans on her elbow in order to 
avoid exciting a torque force on the sacrum. 
Fingers lie flat, not curled into LS/S l .  The 
other hand inserts under the low back to 
fixate L5 spinous process. 

TREATMENT  

1 .  Gently, with 5 grams of  force (the weight of 
a nickel), distract the sacrum caudad 
towards the feet, with intent to distract the 
lumbosacral junction. As the tissue at the 
lumbosacral junction releases, distraction 
will occur between L5 and S l .  

2 .  The Fulcrum: D o  not "follow" sacrum. 
Maintain the longitudinal direction of 
distraction with 5 grams of force. 

3. The Release: Maintain the fulcrum caudad 
on sacrum with 5 grams of force until all 
perception of movement, signs, symptoms 
and tissue tension changes have ceased for 
therapist and patient. The fascial unwinding 
will be slow and gentle. 
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Phase 2: Release af Extradural Impingements from 
lumbosacral Decompression 

I N D I CAT I O N  

Indicated with all nerve root impingements, e.g., 
sciatica. 

TREATMENT  

1 .  Maintain the lumbosacral decompression of  
Phase 1 until the release is  complete. 

2. Once the release is complete, remove the 
hand that is fixating LS from beneath the 
low back. Continue to distract sacrum 
gently, one segment at a time: LS1L4, L41L3, 
L3fL2, and so on, until occiput is reached. 

3. If a "barrier" is encountered (an obstacle to 
further release), release the distraction force 
slightly until just before the barrier. 
Inserring two fingers of the other hand 
beneath the spine and contacting the barrier 
segment can facilitate release of the barrier. 
(See Figure 44.) 

4. The Release: Maintain the fulcrum with 5 
grams of force until all perception of 
movement, signs, symptoms and tissue 
tension changes have ceased for therapist 
and patient. The fascial unwinding will be 
slow and gentle. 

Craniocervical Junction: A Specific Myofascial 
Release Technique 

I N D I CATIO N  

Nerve root impingement, e.g., cervical syndrome. 

To decompress subocciptal space in TMJ and 
craniofacial patients. 

To decompress the subocciptal space when there 
is a compromise of: the spinal accessory nerve, 
causing torticollis or trapezius spasm; the glosso
pharyngeal nerve and hypoglossal nerve, causing 
tongue thrust and other swallowing dysfunction, 
sinus congestion; and the vagus nerve for hyper
activiry in children. 

POS ITIO N  

• Supine. 

• The therapist sits at the head of the patient. 

• Finger positions change through treatment 

Phase 1 :  Craniocervical Release 

TR EAT M E N T  

1 .  Place the third finger of  each hand, one on 
top of the other, under the head. Rest the 
head at the inion (at the middle of the 
superior nuchal line of the occiput, external 
to the confluence of sinuses), on the pad of 
the distal phalanx of the tOP third finger. 
(See Figures 46 to 48. )  

2. Maintain the head as in  Step 1 ,  in  a resting 
position, until there is a "softening." Do 
not put any force on the head. Maintain a 
relaxed hand and third finger under inion. 
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Figure 45. The loeomolion of inion ol lhe boek 01  Ihe head. 

Figure 46. The posilion of Ihe hand, when Ihey are placed under inion. 

Figure 47. Palpalian for Phase I 01 Ihe (ranioeer,i,,1 Release, hand, under inian. 

Figure 48. P",ilion with hand placemenl, for Phose I ollhe (ranioce"i,,1 Releose. 

Figure 49. Analomic landmark alsuperiar nuchal line (far Slep 3 of Ihe 
vanioeer,i,,1 Release). 

Figure SO. Hond position far Slep 3 of Ihe voni"er,i,,1 Release, Ihe '"Idier' 
position. 
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3. Hold the fingers together in an upright 
fashion like "soldiers" with 90 degrees of 
flexion at the metacarpalphalangeal joints 
and full extension at the interphalangeal 
joill/s. Rest the head at the superior nuchal 
line, external to the transverse sinus, on the 
tips of the fingers. Maintain the head thus, 
until there is a "softening." Do not exert 
any force on the head. 

4. Maintain the "soldier" position with the 
fingers. Visualize that there is a laterally 
directed force spreading the hands gently 
apart until a lateral "spreading" at the 
transverse sinus is felt. Use only 5 grams of 
force; intent is important. Do not really 
move the hands. 

5. Maintain the fingers again in a "soldier" 
position. Move the fingers to rest jusr 
caudal to occiput. Maintain minimal 
pressure superior against the occiput. The 
suboccipital space is resting on the rips of 
the fingers. The fingers will gradually sink 
anteriorly between the arch of atlas and the 
occipur. Maintain this position until there is 
a complete "softening." 

Figtor. S I. Hand piocemenB and polienl posilion far SI.p 3 af lhe Crani"",ical 
R.I ..... 

Figtore S2. Y,... the hond position with . Ialeral� direded farce in SI.p 4 af the 
CraniaclfYkal Release. 

Figtore 53. Anatomic iondmork far ",lH<cipilal ""ce in SI.p S af the 
CraniaclfYkal Release. 
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Figur. 54. Hand position for Step 6 of the (ronio<ervitol Release. 

6. Maintain the same finger position. With the 
distal phalanxes of the fourth and fifth 
fingers of both hands, press them cephalad 
against the occiput. Maintain, at most, 5 
grams of force superiorly with those fourth 
and fifth fingers, while the other fingers 
maintain the space between occiput and 
atlas. Continue with this minimal pressure 
until there is no further "release.» The 
subocciptal space will be more open. 

Phose 2: Releose of Extrodurol lmpingement from 
Croniocervicol Region 

TREATMENT  

1 .  Once the occiput i s  released from the atlas, 
maintain the "soldiers" position of the 
fingers. With 5 grams of force, distract 
down the kinetic chain one segment at a 
time: ClIC2, C2/C3, C3/C4, etc. 

2. I f  a "barrier" is encountered, release the 
distraction force until just before the 
barrier. 

3 .  Distract to the end of the dura mater 
insertion on coccyx. 

5. Visualize where the distraction force is, as 
the force of the technique progresses down 
the spine. Maintain the 5 grams of force 
until there is no further "release.» 
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Fascial Release Technique to Balance the 
Cranial Duro 

APPL ICATION 

Thoracic inlet transverse process must be released 
prior to these techniques. 

I N D I CATION 

This technique is  gentle and effectively balances 
the falx cerebri, falx cerebellum, and tentorium 
cerebellum. 

Phase 1 :  laleral Vault Hold 

POSIT ION 

Supine. 

The therapist sits at the head of the table 
holding the patient's head with palms of 
hands over the parietal and temporal 
regions. The temporoparietal suture should 
be in the palm of the hand, with fingers 
spread out. 

TREATMENT 

1. Compress hand medially with a force of no 
more than 5 grams (not enough force to 
burst a soap bubble). Maintain this 
compression force. 

2. Hands rotate in opposite directions: 
anterior and posterior rotation on a sagittal 
plane. Move the tissue indirectly. /(, as a 
therapist you are 1I0t skilled ill cranial 
therapies, proceed with care: utilize 
"intent" and mobilize the tissue only a few 
degrees. Do not go to the elld of available 
mobility. 

3.  The Release: Maintain the fulcrum. Wait 
for a completed release. Release is complete 
when all perception of movement, signs, 
symptoms, and tissue tension changes have 
ceased. 

Figur. 55. Hand placemenl> and pa<ilian far Ihe Laleral Vaull Hold. 

Figur. 56. Hand placemenl> and pa<ilian far Franlo-O(tipilal Hold. 

9 7  
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Phase 2: Fronto-Occipital Hold 

P O S I T I O N  

• Supine. 

• The therapist sits at patient'S head. 

• The occiput rests on the palm of the bottom 
hand. The top hand rests, spread out, and 
palm down, on the frontal. Fingertips 
extend over the eyebrows. 

TREATMENT  

1 .  Compress hand with a force of  no more 
than 5 grams (not enough to burst a soap 
bubble). Maintain this compression force. 

2.  Hands move in opposite directions: 
clockwise and counterclockwise rotations 
on a coronal plane. Go Indirect. If, as a 
therapist you are not skilled in cranial 
therapies, proceed with care: utilize 
"intent" and mobilize the tissue only a few 
degrees. Do not go to the end of available 
mobility. 

3. The Release: Maintain the fulcrum. Wait 
for a completed release. Release is complete 
when all perception of movement, signs, 
symptoms, and tissue tension changes have 
ceased. 
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SPECIALIZED MYOFASCIAl RElEASE TECHNIQUES 

Muscle Bel ly Technique 

I N D ICATI O N  

This technique i s  appropriate for quadriceps, 
hamstrings, gastrocnemius, tibialis anterior, del
toid, biceps, and brachioradialis. 

POS IT ION  

• Place both hands, side by  side, on the 
muscle belly. 

TR EATMENT 

1 .  Grip the mucle belly gently but firmly. 
Move the muscle in three directions (on 
three planes). Go Indirect. 

2. First Plane: Move the muscle superior and 
inferior. Move in the direction of ease. 

3. Second Plane: Now add or "stack" the 
second plane movements. Move the muscle 
medial and lateral. Move in the direction of 
ease. 

4. Third Plane: Now add or "stack" the third 
plane. Move the muscle clockwise and 
counterclockwise. Move in the direction of 
ease. 

S. The Release: Maintain the fulcrum created 
in Step 1 to 4. As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum. Resist 
the temptation to release the fulcrum. 

Note: This technique is like a modified Arricular 
Myofascial Release: soft tissue articulating with 
bone. 

Figur. 57. Hand placem.nts far Quadr •• ps Mus<I. S.IIy Te<hniqu •. 

Figu .. 58. Hand placements lor Hamslrings Mus<I. S.I� Te<hnique. 

99 
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figure 59. Hand posilion for 5<or Releose Technique. 

Scar Tissue Release 

I N D I CATI O N  

This technique can address all scar tissue. 

APPL ICATI O N  

This technique should be performed after an 
appl;cation of a general Soft Tissue Myofascial 
Release has been preformed over the area. 

P O S I T I O N  

• Place the pads of the distal phalanxes of the 
fingers of one or both hands along the 
length of the scar. If the scar is very small, 
use two or three fingers. 

TREATMENT  

1 .  Press firmly on the scar tissue and maintain 
the pressure. Each successive repetition wi.ll 
require greater compression to "take up the 
slack" of the soft tissue. Be tissue specific 
for the scar tissue. Move the scar in three 
directions (on three planes). Go Indirect. 

2. First Plane: Move the scar superior and 
inferior. Move in the direction of ease. 

3. Second Plane: Now add or "stack" the 
second plane movements. Move the scar 
medial and lateral .  Move in the direction of 
ease. 

4. Third Plane: Now add or "stack" the third 
plane. Move the scar clockwise and 
counterclockwise. Move in the direction of 
ease. 

5. The Release: Maintain the fulcrum created 
in Steps 1 to 4. As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum. Resist 
the temptation to release the rulcrum. 
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Capsule, ligament, Tendon, 
and Retinaculum Release 

I N D ICAT I O N  

This technique is very effective in  increasing soft 
tissue mobility of the more chronic and deep fas
cial restrictions in dysfunction including: carpal 
tunnel, anrerior compartmenr of arm and leg, 
supraspinatus, bicipital tendonitis, epicondylitis, 
DeQuervains, medial and lateral ligaments of 
knee, tarsal tunnel and planrar fascitis. 

APPLICATIO N  

These specific techniques are performed after an 
application of a general Soft Tissue Myofascial 
Release. 

POS IT ION  

"Sandwich" the wrist. Use direct finger pad 
contact. Be site and tissue specific. 

TREATM E N T  

1 .  Compress gently but firmly unril there is 
palpation of specific tissue (e.g., ligament). 
Maintain finger pressure to affect the 
deeper tissue ( i.e., the carpal retinaculum). 
Move either the capsule, ligamenr, tendon, 
or retinaculum in three directions (on three 
planes). Go indirect. 

2. First Plane: Move the capsule, ligamenr, 
tendon, or retinaculum superior and 
inferior. Move in the direction of ease. 

3. Second Pia/Ie: Now add or "stack" the 
second plane movements. Move the 
capsule, ligament, tendon, or retinaculum 
medial and lateral. Move in the direction of 
ease. 

4. Third Plane: Now add or "stack" the third 
plane. Move the capsule, ligament, tendon, 
or retinaculum clockwise and counter
clockwise. Move in the direction of ease. 

fog .... 60. Horn! posiIion IOf Copwie Releose of !he glenohumerol joinl (opw�. 

fog ... 61. Hood positlon IOf ligomenl Rem of !he p'oximol rodiol head 
hgomenl. 
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Figure 62. Hand posilion for Ugamenl Releose ai llie inguinal ligamenl. 

Figur. 63. Hand posilian for R.linoculum Rei .... al lh. la""l lunnel. 

5. The Release: Maintain the fulcrum created 
in Steps 1 ro 4. As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum. Resist 
the temptation to release the (ulcrum. 
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I 
I 

figu" 64. Hand poIition lor ill. Knee Joinl (ap5U� Release. figur. 66. Hand posilion lor Tendon Release 01 ill. Achilles lendon, 

rlgu .. 6S. Hand posilion IOf Tendon Release 01 ill. polellar lend on. Figur. 67. Hand posilion lor Tendon Release ollhe wrist flexor lendon<, 
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FIgor. 68. Hand posilion I" p,l,llo, Release. 

Pate l lar Release 

I N D ICAT I O N  

Chondromalacia: recurrent patellar dislocation. 

APPL ICAT I O N  

This technique i s  performed after a n  application 
of a general Soft Tissue Myofascial Release and 
a general Articular Myofascial Release to the 
knee. It can be performed after an application of 
Muscle Belly technique for the quadriceps. 

POS IT ION  

• Grip patella with fingers of  both hands. 

T R EATM E N T  

1 .  Move the pa  tella in three directions (on 
three planes). Go indirect. 

2 .  First Plane: Move the patella superior and 
inferior. Move in the direction of ease. 

3. Second Plane: Now add or "stack" the 
second plane movements. Move the patella 
medial and lateral. Move in the direction of 
ease. 

4. Third Plane: Now add or "stack" the third 
plane. Move the patella clockwise and 
counterclockwise. Move in the direction of 
ease. 

S. The Release: Maintain the fulcrum created 
in Steps 1 to 4. As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum. Resist 
the temptation to release the (ulcrum. 
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Hyoid System 

I N D I CAT I O N  

This technique is effective for all swallowing and 
articulation dysfunctions, for example, with 
temporo-mandibular joint dysfunction (TMJ) .  It 
is essential for treatment of neurologic patients 
which chronic scar tissue post tracheotomy. 

POSITI O N :  PHASE O N E  

• Supine. 

• The therapist sits facing the side of the 
patient. 

• The occiput rests in the therapist's superior 
hand. Thumb and index finger of caudal 
hand gently grip the angles of mandible. 

TREATME NT: PHASE  O N E  

1 .  First Plane: Move occiput and mandible in 
opposite directions: medial/lateral. Move in 
the direction of ease. 

2. Secoltd Plane: Now add or "stack" the 
second plane movements. Move occiput 
and mandible in opposite directions: 
anterior/posterior. Move in the direction of 
ease. 

3. Third Plalte: Now add or "stack" the third 
plane. Move occiput and mandible in 
opposite directions: righrlleft rotation 
(clockwise/counterclockwise). Move in the 
direction of ease. 

4. The Release: Maintain the fulcrum created 
in Steps 1 to 4. As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum.  Resist 
the temptatioll to release the fulcrum. 

Figure 69. Hand posi1ion for Ph"", I of the Hyoid Rel_. 

1 0 5  
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Figu,e 10. Hand posilion for Ph ... 2 of Ih. Hyoid R.I ..... 

Ago" 11 .  Hand posiHon for Ph ... 3 of Ihe Hyoid Rei ..... 

POS IT I O N :  PHASE  TWO 

• Supine. 

• The therapist sits facing the side of the 
patient. The occiput rests in the therapist's 
superior hand. Thumb and index finger of 
caudal hand gently grip the lateral aspects 
of the hyoid bone. 

TREATMENT: PHASE  TWO 

1 .  First Plane: Move occiput and hyoid bone 
in opposite directions: medial/lateral. Move 
in the ditection of ease. 

2. Secolld Plane: Now add or "stack» the 
second plane movements. Move occiput 
and hyoid bone in opposite directions: 
anterior/posterior. Move in the direction of 
ease. 

3. Third Plane: Now add or "stack» the third 
plane. Move occiput and hyoid bone in 
opposite directions: rightllefr rotation 
(clockwise/counterclockwise). Move in the 
direction of ease. 

4. The Release: Maintain the fulcrum created 
in Steps 1 to 4 .  As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum. Resist 
the temptation to release the fulcrum. 

P O S I T I O N :  PHASE  T H R E E  

Supine. 

• The therapist sits facing the side of the 
patient. The occiput rests in the therapist's 
superior hand. The humb and index finger 
of the caudal hand gently grip the lateral 
borders of the rhyroid cartilage. 

TREATMENT: PHASE  T H R E E  

1 .  First Plane: Move the occiput and thyroid 
cartilage in opposite directions: 
medial/lateral. 
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2.  Second Plane: Move occiput and thyroid 
cartilage in opposite directions: right/left 
rotation. 

3. Third Plane: Move occiput and thyroid 
cartilage in opposite directions: right/left 
sidebending. 

4. Go indirect: 3-planar indirect direction of 
ease. Maintain the fulcrum. 

POSITI O N :  PHASE  F O U R  

• Supine . 

• The therapist sits facing the side of the 
patient. Grip gently in one hand the lateral 
aspects of the hyoid bone. Grip the lateral 
borders of the thyroid cartilage in the other 
hand. 

TREATMENT: PHASE  F O U R  

1 .  First Plane: Move occiput and thyroid 
cartilage in opposite directions: 
medial/lateral. Move in the direction of 
ease. 

2. Second Plane: Now add or "stack" the 
second plane movements. Move occiput 
and thyroid cartilage in opposite directions: 
anterior/posterior. Move in the direction of 
ease. 

3. Third Plane: Now add or "stack" the third 
plane. Move occiput and thyroid cartilage 
in opposite directions: right/left rotation 
(clockwise/counterclockwise). Move in the 
direction of ease. 

4. The Release: Maintain the fulcrum created 
in Steps 1 to 4. As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum. Resist 
the temptation to release the fulcrum. 

rogure 12. Hand posi�an lor Phose 4 01 the Hyoid Release. 

1 0 7  
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Figure 73. Hand position lor Radioulnar Joint Hanging To<hnique. 

Fascial Release for the Radioulnar Joint: 
A Hanging Technique 

I N D I CATIO N  

Limitation of motion i n  supination and prona
tion; anterior compartment syndrome; carpal run
nel syndrome. 

APPLICATI O N  

The technique i s  performed after a n  application 
of a general Soft Tissue Myofascial Release. 

POS ITIO N  

• Sitting . 

• The patient's elbow is flexed to 90 degrees. 
The therapist firmly grips the radius bone at 
both ends, distal to the elbow and proximal 
to the wrist. 

TREATMENT  

1 .  Grip as  firmly as  necessary to hold the 
fulcrum without inching. 

2. Hold onto the radius; the rest of the 
forearm " hangs" from the radius. 

3. The Release: The interosseous membrane 
will unwind. 
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Fascial Release for the Tibiofibular Jo int: 
A Hanging Technique 

I N D ICAT I O N  

Limitation of  motion in tibial rotation, knee flex
ion and extension, and ankle dorsiflexion. 

APPL ICAT I O N  

The technique is performed after an  application 
of a general Soft Tissue Myofascial Release. 

POS IT ION  

Supine . 

• The hip is flexed to 45 degrees. The knee is 
flexed to 90 degrees. The therapist sits at 
the side of the table. The therapist's hands 
loosely hold the distal leg while the thera
pist's elbows rest on the table. The thera
pist's caudal hand holds the heel loosely to 
keep the leg from rotation while the distal 
fibula rests on the thumb of the caudal 
hand. The superior hand holds the calf 
while the superior fibula (just caudal to the 
fibular head) rests on the thumb. 

TREATMENT  

I .  Grip as firmly as necessary to hold the 
fulcrum without inching. 

2. Hold on to the fibula while the tibia 
"hangs. " 

3. The Release: The interosseous membrane 
will unwind. 

Figu .. 74. Hand posiIion for Tibiofibular Hanging re<hniqu" 

1 0 9  
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Cervico-Thoracic J unction: A Specific Soft 
Tissue Fascial Release Technique 

P O S I T I O N  

• Supine. 

• The therapist sits at the head of the patient. 

• One hand is under the cervico-thoracic 
junction; the spinous processes of C7rrl lie 
in the palm of that hand. The other hand 
lies on top of the patient: palm faced down. 
The thenar and hypothenar eminences con
tact supraclavicular tissue. The thumb and 
fingers are spread out so that there is con
tact on all structures and tissues: supraclav
icular tissue; sternum; clavicles; bilateral 
ribs. 

TREATME N T  

1 .  The hands compress together gently (not 
enough pressure to burst a soap bubble). 

2. First Plane: One hand moves the 
tissues/structures cephalad; the other hand 
moves the tissues/structures caudad. Move 
in the direction of ease. 

3. Second Plane: Now add or "stack" the 
second plane movements. One hand moves 
the tissues/structures to the right; the other 
distorts the tissues/structures to the left. 
Move in the direction of ease. 

4. Third Plane: Now add or "stack" the third 
plane. One hand moves the tissues 
clockwise; the other hand works them 
counterclockwise. 

5. The Release: Maintain the fulcrum created 
in Steps 1 to 4. As the tissue unwinds and 
movement occurs in the body's internal 
environment, there is a temptation to move 
the hands and release the fulcrum. Resist 
the temptation to release the fulcrum. 



CHAPTE R  1 9  

SPECIALIZED MYOFASCIAl RElEASE TECHNIQUE 

FOR FACIAL EXPRESSION 

Oculor Expression Releose 

POSIT I O N  

• Place fingers around both eyeballs. (See 
Figures 74 and 75.) 

TREATM E N T  

1 .  Turn the eyeballs clockwise, then 
counterclockwise, with no more than a 
force of 1 gram. 

2. Determine the direction(s) of greater 
mobility. Either eyeball may be more mobile 
in the same or opposite direction than the 
other. 

3. Turn the eyeballs in the direction(s) of 
greater mobility up to the barrier. Return to 
inter-barrier zone, before the barrier 
(maintaining no more than 1 gram of 
force). 

4. Push eyeballs posterior, into orbits, to the 
inter-barrier zone with no more than 1 

gram of force. 

5 .  Maintain the fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tions of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 

rogure 75. Therapist and patient position for the Ocular Exp'ession Rei ..... 

rrgore 76. Hand pla"men" for tho !kula, Expression R.I ..... 

1 1 1  
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Figur. 71. Hond ploeemenll for Ihe Orbil Expression Release. 

Orbit Expression Release 

P O S I T I O N  

• Place finger tips on  the orbit; surround the 
eyeballs. 

TREATMENT  

1. Assess and treat both orbits together. 

2. Spread the orbits: fingertips push on cranial 
and facial bones to "open" orbits wider in 
all dimensions. Use a force of no more than 
5 grams. 

3. Rotate orbits clockwise and 
counterclockwise. (Maintain a force of no 
more than 5 grams.) 

4.  Determine the direction(s) of greater 
mobility. (Either of the two otbits may be 
more mobile in the same or opposite 
directions.) 

5. Rotate the orbits in the directions of greater 
mobility up to the inter-barrier zone. The 
fingers are still pushing on the orbits, 
maintaining the spread of the orbits 
attained in Step 2. (Maintain a force of no 
more than 5 grams.) 

6.  Maintain the fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tions of the tissues must be pure circular move
ment. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movement. 
All facial expression is clockwise/counterclock
wise motion. 
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lips Expression Releose 

POS IT ION  

• Place the fingers of one hand on the top lip; 
place the fingers of the other hand on the 
bottom lip. 

TREATMENT 

1 .  Rotate each lip clockwise and 
counterclockwise up to the inter-barrier 
zone with a force of no more than 5 grams. 

2. Determine the direction(s) of greater 
mobility. (Either of the two lips may be 
more mobile in the same or opposite 
directions.) 

3. Rotate the lips in the direction of greater 
mobility up to the inter-barrier zone. 
Maintain a force of no more than 5 grams. 

4. Spread the lips to make them " longer." 
(Maintain a force of no more than 5 
grams.) 

5. Maintain fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 

Figur. 78. Hond plDcemen� for m, Up< Expression R.I,ose. 

1 1 3  



1 1 4  I N T EGRATIVE  MANUAL  T H ERAPY F O R  T H E  ( O N N ECT IVE  l IlIUE  SYIlEM 

FIgor. 79. Hand pIa(emen� far !he Cheek, Expression Refease. 

Cheeks Expression Release 

POS IT ION  

• Place the fingers of  both hands just inferior 
to the zygoma. 

TR EATM ENT  

1 .  Press the soft tissue gently, posterior/medial 
with a force of no more than 5 grams. 

2. Lengthen the tissue by stretching 
superior/inferior. The fingers are inferior to 
the zygoma, the thumbs are on the superior 
aspect of the inferior border of the 
mandible. Fingers and thumbs stretch the 
tissue by spreading apart from each other. 
Maintain a force of no more than 5 grams. 

3. Maintain the stretch (superior/inferior) of 
the soft tissue. Rotate the tissue clockwise 
and counterclockwise. Maintain a force of 
no more than 5 grams. 

4. Determine the direction(s) of greater 
mobiliry. (The tissue of either side may have 
greater mobiliry in the same or opposite 
directions. ) 

5.  Rotate the tissue in the direction of greater 
mobiliry up to the inter-barrier zone. 
Maintain a force of no more than 5 grams. 

6. Maintain fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 
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Forehead Expression Release 

POS I T I O N  

• Place the fingers along the length of  the 
eyebrows. 

TREATMENT  

1 .  Rotate the eyebrows clockwise and 
counterclockwise with a force of no more 
than 5 grams. 

2. Determine the direction(s} of greater 
mobility. (Either side may have greater 
mobility in the same or opposite 
direction(s).} 

3. Rotate the tissue in the direction of greater 
mobility up to the inter-barrier zone. 
(Maintain a force of no more than 5 
grams). 

4. Maintain the fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 

Figure 80. Hand pl,eemenl. fo, Ihe fore hood Exp,ess;on Rei .. " . 

1 1 5  
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Figure 81 .  Hand plo"m.n� far Ihe EyebroW! Expression Rei"". 

Eyebrows Expression Release 

POS IT ION  

Place the thumbs and index fingers on bOth 
ends of eyebrows. 

TREATMENT  

1 .  Stretch the eyebrows up to the inter-barrier 
zone with a force of no more than 5 grams. 

2. Push the eyebrows forcefully inferior and 
towards the orbits but without contact on 
the eyeballs. 

3. Push the eyebrows into the inferior aspect 
of the superior orbit. CAUTION: place 110 

pressure on the eyeball .  

4. ROtate the tissue clockwise and 
counterclockwise. Maintain a force of no 
more than 5 grams. 

5. Determine the direction(s) of greater 
mobility. (Either side may have greater 
mobility in the same or opposite 
direction(s).) 

6.  ROtate the tissue in the direction of greater 
mobility up to the inter-barrier zone. 
Maintain a force of no more than 5 grams. 

8. Maintain fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rOta
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 
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Tongue Expression Release 

POS IT ION 

• Grasp both ends of the hyoid bone with the 
thumb and index finger of one hand . 

• The thumb and index finger of the other 
hand grasps both angles of the mandible. 

TREATM ENT  

1 .  Rotate the hyoid bone clockwise and 
counterclockwise with a force of no more 
than 5 grams. 

2. Determine the direction of greater mobility 
of the hyoid bone. 

3. Rotate the hyoid bone in the direction of 
greater mobility up to the inter-barrier 
zone. Maintain no more than 5 grams of 
force. 

4. Squeeze the angles of the mandible medial. 
Maintain no more than 5 grams of force. 

5 .  Maintain fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 

Flgo .. 12. Ahemal. hand placemenl far ilIe Tongue Expression Release. 
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figu,. 83. Hand placement for Ihe Ears Exp,essian Release. 

Ears Expression Re lease 

POS IT ION  

Place the index finger and thumb of  each 
hand at the lobes of the ears. 

TREATME N T  

1 .  Squeeze the ear lobes medial/lateral (not 
anterior/posterior) with a force of no more 
than 5 grams. 

2. Turn the earlobes inward. When the earlobe 
is squeezed, the finger can be over the 
meatus (opening) of the ear. 

3. Rotate the tissue surrounding the meatus 
clockwise and counterclockwise. Maintain 
no more than 5 grams of force. 

4. Determine the direction(s) of greater 
mobility. (The directions of greater mobility 
for each ear may be the same or different 
relative ro the other.) 

5. Rotate the tissue in the direction of greater 
mobil ity. Maintain no more than 5 grams of 
force. 

6. Maintain fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
Al l  facial expression is c1ockwise/counterc1ock-

. . 
wise monon. 
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Smile Expression Release 

POS IT ION  

Place the index finger and thumb of one 
hand just slightly inside the mouth at the 
lateral edges of the inner lips. Use finger 
cotS or glove. 

TREATM E N T  

1 .  Stretch the lateral edges of the mouth up to 
the inter-barrier zone with a force of no 
more than 5 grams. 

2. Maintain the stretch of the tissue. Rotate 
the tissue clockwise and counterclockwise. 
Maintain no more than 5 grams of force. 

3. Determine the direction of greater mobility. 
Index finger and thumb will rotate together 
in the same direction. 

4. Rotate the tissue in the direction of greater 
mobility lip to the inter-barrier zone. 
Maintain no more than 5 grams of force. 

5. Maintain fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 

Figur. 84. Hand plo"men� for the Smile Expreslion Release. 
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Crying Expression Release 

POSIT IO N  

• Place thumbs at the lateral edges of both 
orbits. 

• Place both index fingers just slightly inside 
the mouth at the lateral edges of the lips. 
Use finger cots or gloves. 

T R EATM ENT 

1 .  Stretch the index fingers and thumbs apart: 
superior/inferior stretch up to the inter
barrier zone with a force of no more than 5 
grams. 

2. Maintain the stretch. Rotate the thumb and 
index finger of each hand in clockwise and 
counterclockwise rotations. Maintain no 
more than 5 grams of force. 

3. Determine the direction(s) of greater 
mobility. (Either the right or left side tissue 
may have greater mobility in the same or 
opposite direction. )  

4. Rotate the tissue in the direction of  greater 
mobility up to the inter-barrier zone. 
Maintain no more than 5 grams of force. 

5.  Maintain the fulcrum for fascial unwinding. 

Note: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial  expression is clockwise/counterclock-

· . 
wise motion. 
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lustre Expression Release 

POS IT ION  

• Place hands (palms) on the right and left 
sides of the face. 

TREATMENT 

1 .  Rotate the tissues clockwise and 
counterclockwise with a force of no more 
than 5 grams. 

2. Determine the directions of greater 
mobility. (Either the right or left side may 
have greater mobility in the same or 
opposite directions.) 

3 .  Rotate the tissue in the direction of greater 
mobiliry up to the inrer-barrier zone. 
Maintain no more than 5 grams of force. 

4. Maintain the fulcrum for fascial unwinding. 

Nore: All clockwise and counterclockwise rota
tion of the tissue must be pure circular move
ments. No sagittal or transverse plane movements 
are indicated, only pure coronal plane movements. 
All facial expression is clockwise/counterclock
wise motion. 

Figure 85. Hand placemenl< for Ih, Luslre up,,,,,on R.I,,,,,,. 

1 2 1  



CHAPTER 20 

THE RESPIRATORY DIAPHRAGM SYSTEM 

MYOFASCIAL RELEASE OF TRANSVERSE FASCIAL RESTRICTIONS 

Figur. 86. Hand placements for the Pelvi( Diaphragm Rei",,.. 

1 2 2 

The transverse fascial releases are essential for all 
patients. These techniques can be repeated every 
several treatment sessions. 

Pelvic D iaphragm Release 

POS ITIO N  

• Supine. 

• The therapist sits at the side, facing the 
patient. 

• The sacrum is in rhe palm of rhe bottom 
hand. The top hand faces palm down with 
a finger on the pubic bone and the resr of 
the fingers on the suprapubic and lower 
abdominal soft tissues. 

TREATMENT  

1 .  Compress the pellJic diaphragm regioll with 
both hands, squeezing gently, imaging a 
soap bubble between rhe hands. Don'r burst 
the bubble. Maintain gentle compression. 

2. First Plalle: The anterior hand moves 
cephalad while the posterior hand moves 
caudal, distorting the soap bubble. The 
hands return to neutral and reverse 
directions: the anterior hand moves the 
tissue caudal, while the posterior hand 
move the tissue cephalad. Consider which 
directions (cephalad/caudal of 
caudal/cephalad) have rhe greatest mobility 
and least resistance. Let the hands move the 
rissue in the indirect direction of ease. Keep 
the hands in thar new position. Maintain 
those directions of forces on the rissues. 

3. Secolld Plane: Now add or "stack" the 
second plane movements. Do nor return the 
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hands on tissues to neutral. Move the 
tissues under the anterior hand medially 
while the posterior hand moves the tissues 
laterally. Return the tissues to neutral and 
compare the ease of tissue mobility when 
the anterior hand moves the tissue laterally 
while the posterior hand moves the tissues 
medially. 

4. Third Plane: Now add or "stack" the third 
plane. Do not return the tissues to neutral; 
they are displaced form neutral on two 
planes now. Move the tissues with the 
anterior hand in a clockwise direction, 
while the posterior hand moves the tissues 
in a counterclockwise direction. Then 
return the tissues to neutral on this plane. 
Compa re the opposi te tissue distortion 
pattern. Move the tissues counterclockwise 
with the anterior hand while the posterior 
hand moves the tissues clockwise. Compare 
the two different tissue distortion patterns: 
clockwise/counterclockwise or 
counterclockwise/clockwise. Which indirect 
pattern has the greatest mobility? Return 
the tissues to that direction of distortion. 
Now there are three directions of forces 
from each hand onto the tissues; each hand 
is displacing the tissues on three planes. 

5. The Fulcrum: There are now four directions 
of forces from each hand OntO the body. 

Slight compression 

• Coronal plane: clockwise or counter
clockwise 

• Transverse plane: medial or lateral 

• Sagittal plane: superior or inferior 

The intersection of these eight forces is a "fixed 
point." This fixed point is  the fulcrum around 
which the fascial tissue will unwind. This fulcrum 
is the mechanoenergetic interface for the 3-Planar 
Myofascial Fulcrum Technique. 

6. The Release: Maintain the fulcrum. The 
hands do not move. They do not follow the 
tissue movements, although the temptation 
to move the hands and follow the tissue 
motion will be great. The goal is not a 
physiologic unwinding of a body part. The 
objective is the internal "unraveling" of the 
fascial tissue. By maintaining the fulcrum, 
energy will be created/transduced. The force 
of the energy causing the fascial release will 
produce more changes in the internal 
environment of the connective tissue. The 
fascial unwinding will be slow and gentle. 
Do not allow quick or repetitive or forceful 
physiologic movements. 

If the patient begins to move any body part 
quickly, without repetition, or with force, say to 
the patient: "Please don't move in that manner." 
If the body part changes position in space slowly 
and gently in order to facilitate the internal tis
sue unwinding, this movement is acceptable. At 
the end of the release, the hands will be in differ
ent positions because of the unwinding of the 
internal body tissues. The body parts that expe
rienced the internal tissue unwinding will be in a 
more normal anatomical, neutral position. 
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Figur. 87. Hand placements lar Ihe Respiralary Abdaminal Diaphragm Releose. 

Respiratory Abdominal Diaphragm Release 

POS ITIO N  

Supine . 

• The therapist sits on one side, facing the 
patient . 

• The spinous processes of T 1 2/Ll lie in the 
palm of the bottom hand. The top hand lies 
palm down, over the lower rib cage. Some 
of the top hand and fingers contacr the srer
num, the bilateral ribs, and infracosral sofr 
rissue. 

TREATMENT  

1 .  Compress rhe abdominal respiratory 
diaphragm wirh both hands, squeezing 
gently, imaging a soap bubble between the 
hands. Don't burst the bubble. Maintain the 
gentle compression. 

2. First Plane: The anterior hand moves 
cephalad while the posterior hand moves 
caudal, distoring the soap bubble. The 
hands return to neutral and reverse 
direction: the anterior hand moves the 
tissue caudal, while the posterior hand 
moves the tissue cephalad. Consider which 
direction (cephaladlcaudal or 
caudallcephalad) has the greatest mobility 
and the least resistance. The hands move 
the tissues in the "indirect" direction of 
ease. Keep hands in that new position, 
maintaining those directions of forces on 
the tissues. 

3. Second Plane: Now add or "stack" the 
second plane. Do not return the hands on 
the tissues to neutral. Move the tissues 
under the anterior hand medially while the 
posterior hand moves the tissues laterally. 
Return the tissues to neutral and compare 
the ease of tissue mobility when the anterior 
hand moves the tissue laterally while the 
posrerior hand moves the tissue medially. 
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Consider which directions (medial/lateral or 
lateral/medial) are the most mobile, least 
restricted. Return the tissues to that 
position. Maintain these directions of forces 
on the tissues, as well as those forces from 
the first plane. 

4. Third Plane: Now add or "stack" the third 
plane. Do not return the tissues to neutral; 
they are displaced from neutral on two 
planes now. Move the tissues with the 
anterior hand in a clockwise direction while 
the posterior hand moves the tissues in a 
counterclockwise direction. Then return the 
tissues to neutral on this plane. Compare 
the opposite tissue distortion pattern. Move 
the tissue counterclockwise with the 
anterior hand while the posterior hand 
moves the tissue clockwise. Compare the 
two different tissue distortion patterns 
(clockwise/counterclockwise or 
counterclockwise/clockwise). Which is the 
indirect pattern with the greatest mobility? 
Return the tissue to that direction of 
distortion. Now there are three planes of 
forces from each hand onto the tissues. 
Each hand is displacing the tissues on three 
planes. 

5. The Fulcrum: There are now four directions 
of forces from each hand onto the body. 

Slight compression 

• Coronal plane: clockwise or counter
clockwise 

• Transverse plane: medial or lateral 

• Sagittal plane: superior or inferior 

The intersection of these eight forces is a "fixed 
point." This fixed point is the (ulcrum around 
which the fascial tissue will unwind. This fulcrum 
is the mechanoenergetic interface for the 3-Planar 
Myofascial Fulcrum Technique. 

6. The Release: Maintain the fulcrum. The 
hands do not move. They do not follow the 
tissue movements, although the temptation 
to move the hands and follow the tissue 
motion will be great. The goal is not a 
physiologic unwinding of a body part. The 
objective is the internal "unraveling" of the 
fascial tissue. By maintaining the fulcrum, 
energy will be created/transduced. The force 
of the energy causing the fascial release will 
produce more changes in the internal 
environment of the connective tissue. The 
fascial unwinding will be slow and gentle. 
Do not allow quick or repetitive or forceful 
physiologic movements. 

I f  the patient begins to move any body part 
quickly, without repetition, or with force, say to 

the patient: " Please don't move in that manner. "  
I f  the body part changes position in space slowly 
and gently in order to facilitate the internal tis
sue unwinding, this movement is acceptable. At 
the end of the release, the hands will be in differ
ent positions because of the unwinding of the 
internal body tissues. The body parts that expe
rienced the internal tissue unwinding will be in a 
more normal anatomical, neutral position. 
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Figu,. sa. Hand plQ(.men� for lhe Thorari< Inl.1 Diaphragm RelealO. 

Thoracic Inlet D iaphragm Release 

P O S I T I O N  

• Supine. 

• Therapist sits at the side, facing patient. 

• The spinous processes of C7fTl lie in the 
palm of the bottom hand. The top hand lies 
palm down over the thoracic inlet. Hand 
and some fingers make contact with supra
clavicular soft tissue, clavicles, sternum, and 
bilateral ribs. 

TREATMENT 

1 .  Compress the thoracic inlet diaphragm with 
both hands, squeezing gently, imaging a 
soap bubble between the hands. Don't burst 
the bubble! Maintain the gentle 
compression. 

2. First Plane: The anterior hand moves 
cephalad while the posterior hand moves 
caudal, distorting the soap bubble. The 
hands return to neutral and reverse 
directions. The anterior hand moves the 
tissue caudal, while the posterior hand 
moves the tissue cephalad. Consider which 
directions (cephalad/caudal or 
caudal/cephalad) has the greatest mobility 
and least resistance. The hands move the 
tissue in the "indirect" direction of ease. 
Keep hands in that new position, 
maintaining those directions of forces on 
the tissues. 

3 .  Second Plane: Now add or "stack" the 
second plane movements. Do not return the 
hands or tissues to neutral. Move the tissues 
under the anterior hand medially, while the 
posterior hand moves the tissue laterally. 
Return the tissues to neutral and compare 
the ease of tissue mobility when the anterior 
hand moves the tissues laterally while the 
posterior hand moves the tissue medially. 
Consider which directions (medial/lateral or 
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lateral/medial} were the most mobile, the 
least restricted. Return the tissue to that 
position. Maintain these directions of forces 
on the tissues as well as those forces from 
the first plane. 

4. Third Plane: No� add or "stack" the third 
plane. Do not return the tissues to neutral; 
they are displaced from neutral on two 
planes now. Move the tissue with the 
anterior hand in a clockwise direction, 
while the posterior hand moves the tissues 
in a counterclockwise direction. Then 
return the tissues to neutral on this plane. 
Compare the opposite tissue distortion 
pattern. Move the tissues counterclockwise 
with the anterior hand while the posterior 
hand moves the tissues clockwise. Compare 
the two different tissue-distorting patterns 
(clockwiselcounterclockwise or 
counterclockwise/clockwise). Which was 
the indirect pattern-the one with the 
greatest mobility? Return the tissue to that 
direction of distortion. Now there are three 
directions of forces from each hand OntO 
the tissues; each hand is displacing the 
tissues on three planes. 

5. The Fulcrum: There are now four directions 
of forces from each hand onto the body. 

• Slight compression 

• Coronal plane: clockwise or counter
clockwise 

Transverse plane: medial or lateral 

Sagittal plane: superior or inferior 

The intersection of these eight forces is a "fixed 
point." This fixed point is the (ulcrllm around 
which the fascial tissue will unwind. This fulcrum 
is the mechanoenergetic interface for the 3-Planar 
Myofascial Fulcrum Technique. 

5. The Release: Maintain the fulcrum. The 
hands do not move. They do not follow the 
tissue movements, although the temptation 
to move the hands and follow the tissue 
motion will be great. The goal is nOt a 
physiologic unwinding of a body part. The 
objective is the internal "unraveling" of the 
fascial tissue. By maintaining the fulcrum, 
energy will be created/transduced. The force 
of the energy causing the fascial release will 
produce more changes in the internal 
environment of the connective tissue. The 
fascial unwinding will be slow and gentle. 
Do not allow quick or repetitive or forceful 
physiologic movements. 

If the patient begins to move any body part 
quickly, without repetition, or with force, say to 
the patient: " Please don't move in that manner." 
If the body part changes position in space slowly 
and gently in order to facilitate the internal tis
sue unwinding, this movement is acceptable. At 
the end of the release, the hands will be in differ
ent positions because of the unwinding of the 
internal body tissues. The body parts that expe
rienced the internal tissue unwinding will be in a 
more normal anatomical, neutral position. 
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GENERAL PROTOCOL FOR MYOFASCIAL RELEASE 

EVALUAT I O N  

1 .  Static Posture 

2.  Dynamic Posture 

3.  Myofascial Glide 

4. Myofascial Mapping 

APPL I CATI O N  

1 .  Myofascial Release is most effective and 
efficient when performed after 
biomechanical dysfunction of the pelvic 
joints, sacrum, spine and the occipito
atlantal joint have been treated once with 
Muscle Energy and Beyond Techniques. 

2. Myofascial Release is most effective and 
efficient, and least aggressive to the patient, 
when performed after severe protective 
muscle spasm has been eliminated with 
Jones' Strain and Counterstrain Technique. 

3. These Myofascial Release techniques can be 
utilized on all severe chronic neurologic 
patients such as coma patients and patients 
in persistent vegetative state. Even with 
severe contracrures, the therapist can 
initiate a program of structural 
rehabilitation. 

TREATMENT  

I .  General Soft Tissue Myofascial Release to 
body areas indicated by evaluation 

2. Progression: 

• Proximal before distal 

• Most severe asymmetry before least 
asymmetry 

• Static before dynamic 
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• "Take up the slack" of superficial 
tissues and treat deeper tissues 

Soft Tissue Myofascial Release before 
Articular Myofascial Release 

3. Articular Myofascial Release for the pelvic 
joints: anterior and posterior releases 

4. Articular Myofascial Release for the sacrum 

5. Soft Tissue and Articular Myofascial 
Release for the thoracolumbar junction 

6. Myofascial Release for the cervicorhoracic 
junction 

7. Defacilitation of the spine 

8. Lumbosacral decompression 

9. Release of extradural impingement from 
lumbosacral decompression 

10 .  Cranio-cervical release 

1 1 .  Release of extradural impingements from 
cranio-cervical release 

12 .  Balance of cranial dura: lateral vault hold 
and frOnto-occipital hold 

1 3 .  Myofascial Release for the hyoid system 

14 .  Peripheral Joint: Articular Myofascial 
Release as needed (proximal to distal) 

1 5 .  Special Techniques: Muscle belly, scars, 
ligaments, tendons, capsules 

Consider using the form on the following page to 
either track progress of a treatment plan, or to 
document treatment recommendations. 



Note number of sessions (either completed or recommended). Use diagram to note body parts. 

Myofascial Release Treatment 

Patient 

D Soft Tissue Myofascial Release Technique (Fulcrum Technique) 

Articular Fascial Release Technique for the i l iosacral joints: anterior and 
posterior 

D Articular Fascial Release Technique for the sacrum 

___ sessions 

D Articular Fascial Release Technique for L5/5 1 

___ sessions 

D Soft Tissue and Articular Myofascial Release for the thoracolumbar junction 

___ sessions 

D Myofascial Release for the cervico-thoracic j unction 

___ sessions 

C Defacilitation of the spine 

comment: ________________________ _ 

D Lumbosacral decompression 

comment: ________________________ _ 

D Release of extradural impingements from lumbosacral decompression 

___ sessions 

D Cranio-cervical release 

___ sessions 

D Temporomandibular joint compression and decomptession 

___ sessions 

o Release of extradural impingements from cranio-cervical release 

___ sessions 

D Balance of the cranial dura: lateral volt hold and fronto-occipital hold 

___ sessions 

D Myofascial Release for the hyoid system (4 phases). 

comment: ________________________ _ 

D Peripheral joints: Articular Fascial Release 

D Transverse Fascial Release (all  diaphragms): 

___ sessIOns 

comment: ________________________ _ 

� 2 0 0 1  O I A L O G U E I I N  (ONTEMPOiAlY  REHAB I LITAT ION  

Date ________ _ 



PART FOUR 

ASSESSMENT WITH POSTURAL ANALYSIS, 

FASCIAL GLIDE, AND MYOFASCIAl MAPPING 



CHAPTER 22 

EVALUATION OF POSTURE 

INDICATIONS FOR TREATMENT WITH MYOFASCIAL RELEASE 

Postural deviations are reflections of joint and 
soft tissue dysfunction. Posture is evaluated on a 
sagittal plane, coronal plane, and transverse plane. 
It is important to stand with a neutral base of sup

parr during all posture evaluarions. The feer 
should be acerabular distance apart with approx
imately 15 to 20 degrees of equal rotation for the 
feet. (See Figures 89 and 80.) It is important to 
note that one foot is not slightly in front of the 
other. The knees should be equally flexed/ 
extended. If there is recurvatum of one knee, it 
should be maintained in neutral to equal the pos
ture of the other knee 

Sagittal Plane Posture 

Sagittal plane posture is assessed from a side view. 

(See Figure 91.) Sagittal plane movementS are flex
ion and extension. If the patient can stand with 

fair standing balance, the practitioner can image 
an imaginary plumbline, which touches the apex 
of a normal kyphosis. This plumbline should also 
touch the occiput and the buttocks. The distance 
from this plumbline to the apex of the lumbar lor
dosis is approximately five centimeters in healthy 
sagittal plane posture. The distance of this 
plumbline to the apex of the cervical lordosis 
should be approximately 6 cm. 

Typical postural dysfunction includes a flexed 
lumbar spine and a forward head and neck, which 
is a flexed cervical spine. Occasionally, the ther

apist views an apparent excessive lumbar lordo
sis, which is often an indication of dysfunction of 
the lumbosacral junction and the sacroiliac joint 
rather than excessive lumbar extension. A pos
ture which appears to be an excessive cervical lor
dosis is typically the result of a hyperextended 
occipito/atlantal joint, which is compensatory for 
the hyperflexed cervical spine. if the distance from 

Figur. 89. Anterior view in standing. 

Figure 90. Posterior view in standing. 
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Figur. 91. logiHol ,iew in �onding. 

the apex of the cervical lordosis to the imaginary 
plumbline exceeds 6 cm, this reflects an increase 
in the flexion of the cervical intervertebral joints. 
Anterior shears of the cervical vertebral bodies, 
especially C7 on T 1, often accompany forward 
head and neck posture. (Caillet describes this dys
function). 

When the cervical spine is flexed, there is a 
natural tendency for the eyes to look to the floor. 
The need for an extension of the occiput on the 
atlas in order to see straight ahead is greater when 
there greater the flexion of the cervical spine. This 
hyperextension of the occiput on the atlas com
promises the suboccipital space, which should be 
9 ro 12 mm. As the suboccipital space is com
promised, there is compression of the neurovas
cular bundle, including cranial nerves: 9, 10, 11, 
and 12. Circulation to the head can be affected. 
With a forward head and neck posture, together 
with hyperextension of the occipito-atlantal joint, 
there is stretching and lengthening of the anterior 

cervical and hyoid musculature. Kinesiologically, 
this affects the strength and function of the ante
rior cervical and tongue musculature. The flexi
bility of the connective tissue, which surrounds 
the larynx and pharnyx, is affected, and fascial 
dysfunction at the anterior neck results. Swal

lowing can be affected. The stretch of the ante
rior cervical soft tissue will pull on the mandible. 
[n order to maintain a resting closed mouth, the 
masticatory muscles are maintained in a state of 
contraction, eliciting protective muscle spasm. 
Typically, with a forward head and neck posture, 
these in lengthening and weakening of the ante
rior cervical soft tissue and hyoid muscles, hyper
tonicity of the masticatory muscles and 
hypertonicity of the suboccipital musculature 
which maintains occiput in an extend position. 

In the sagittal plane postural evaluation, there 

may be an excessive kyphosis, or a regional loss 
of thoracic kyphosis. At the pelvis and hips, there 
may be excessive flexion of the hip joints. The 
posture of the peripheral joints on a saggital plane 
can also be assessed. Knee recurvatum is a com
mon postural dysfunction of the lower extremities. 
Posterior displacement of the distal tibial articu
lar surface on talus is also common. 

The static postural evaluation can be inter
preted, and will indicate limitations in physiologic 
ranges of motion. Fryette documented three laws 
of biomechanics. Application of his third law 
explains how static postural dysfunction affects 
dynamic movement. Fryene noted that when 
movement is taken up on any one plane, the 
potential for movement in all other planes is 
reduced. With neuromusculoskeletal dysfunction, 
which results in limitations in range of motion 
and joint hypomobility, there is postural dys
function. This means that there is a region of the 
body which is not maintained in a resting 
anatomic neutral position, but rests, at least in 
one plane. For example, consider the neck held 
in right sidebending. Fryene's third law implies 
that if the neck is stuck in right sidebending (on 
a coronal plane), the potential for a full range of 
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motion on a sagittal or a transverse plane is 
compromised. Also, if the static postural evalua
tion presents with a forward head and neck pos
ture due to cervical flexed vertebrae, there can 
possibly be full cervical flexion; there cannot be 
full cervical extension. 

Evaluating physiologic movement of cervical 
spine extension is especially difficult, yet impor
tant. Normal occipito-arlantal joint extension is 
15 degrees. This joint has 15 degrees of flexion 

and 15 degrees of extension. (Chin tuck will give 
15 degrees of occipitoarlantal joint flexion; chin 
protrusion will give 15 degrees of occipitoarlantal 
joint extension). A common clinical assessment 
error is allowing excessive protrusion of the chin 

during flexion and extension. A maximum of 15 
degrees extension of the occipitoarlantal joint 
should be maintained, and cervical extension one 
segment at a time down the kinetic chain should 
be assessed. The common compensatory (trick) 
movement at the cervical spine is anterior shear
ing of the vertebral bodies. This means, when 
there is limitation of cervical extension, the 

cervical segments will compensate by shearing 
anteriorly in order to attain an extended head and 

neck posture. The most significant anterior 

shearing typically occurs at C7 on T1, the cervi
cothoracic junction. If anterior shears of any or 
all of the cervical segments are present, cervical 
movement will be limited in all physiologic ranges 
of motion, because this is a pathologic position 
for the vertebral bodies. 

Per definition, during extension, the body part 

extending must be totally pasterior to midline. 

Per definition, during flexion, the body part 
flexing must be completely anterior to midline. 

This means, if during cervical extension, 

any part of the anterior neck is more anterior to 

midline than when in neutral resting position, 

the movement is not true extension. 

rogur. 92. Spinal flexian in ,landing. 

Figur. 93. Spinal flexian in 'landing. 
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Flgoo,. 94. Spinal exlelllian in 'landing. 

Figto'. 95. Spinal exlelllian in 'landing. 

INTEGRATIVE MANUAl THEiAPY FOI THE CONNECTIVE TISSUE SYSTEM 

Lumbar flexion and extension can also be 
assessed. (See Figures 93 and 95.) With typical 
postural dysfunction of lumbar hyperflexion 
(decreased lumbar lordosis), lumbar extension 
will be limited in range of motion. When there is 
lumbosacral junction dysfunction and sacroiliac 
joint dysfunction, lumbar flexion and extension 

will be limited. 
Physiologic movement of the cervical, tho

racic, and lumbar spine can be assed through full 
ranges of motion in flexions and extension. Severe 
dysfunction will be noted in inner ranges of 
motion. Moderate dysfunction will be notes in 
mid range of motion. Mild dysfunction will be 
noted in outer ranges of motion. Often the rrunk 
will deviate from midline during flexion and 
extension to compensate for neuromusculoskele
tal dysfunction that is affecting sagittal plane 
movement. Sagittal plane postural dysfunction is 
best evaluated in standing, bur it is important to 
assess segmental vertebral movement. Typical 
compensatory (trick) movements during lumbar 
flexion include excessive posterior tibial glide on 
talus (plantar flexion) with excessive hip flexion. 
A typical compensatory movement during lum
bar extension is hip extension. Sitting is an alter
native assessment position. Supine and prone are 
more difficult posirions for evaluation of postural 
dysfunction on a sagittal plane. 
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Coronal Plane Posture 

Coronal plane posture can be evaluated in the 
standing position (See Figures 96 and 97.). Either 
a posterior view or an anterior view is appropri
ate and will typically provide the same informa
tion. If the patient cannOt stand, then coronal 
plane posture in sirring, supine, and prone posi
tion is still possible. 

The patient is standing with feet acetabular 
distance apart, with approximately 15 to 20 

degrees of external rotation of both feet. There is 
equal knee flexion/extension in order to prevent 
any sidebending of the lumbar spine. Right and 
left discrepancies in elevation (superior height) of 
anatomical landmarks are examined to assess 
coronal plane postural dysfunction. Right and left 
gluteal folds, PSIS, iliac crests, scapulae, shoulder 
girdles, ears, and eyes should all be on equal 
levels. 

If the iliac crest is elevated on the right side 
compared to the left, there is a pelvic obliquity, 
which would contribute to a side bending (and 
rotation) of the lumbosacral spine. This could also 
contribute to functional leg length discrepancy. If 
the left shoulder girdle were elevated compared 

to the right, there would be a natural lateral shift 
of the lower cervical spine to the right. This would 
be similar to right cervical spine side bent pos
ture. According to Fryerres' third law, left side 
bending would be limited in range of motion. If 
the patient compensates and presents with an ele
vated left shoulder girdle and a relatively straight 
neck, then the cervical spine is being maintained 
in left side bending, and there will be a limitation 
in right side bending. A pelvic girdle obliquity 
indicates limitations in lumbar range of motion. 
A right elevated iliac crest indicates that the lum
bar spine is side bent to the right (up the kinetic 
chain), and there will be limitations in left lum
bar side bending. A shoulder girdle obliquity indi
cates limitations in cervical ranges of motion. The 
cervical spine tends to compensate in order to 
maintain cranial balance in order to facilitate nor
mal equilibrium and righting reactions of the 
brain stem. 

Figor. 96. A slal< p05lural evalualioo an a caronal plan. can be Qlsessed in Ihis 
anterior standing view. 

.e 97. A slat< poIIural."lualian an a caronal plane can be assessed in Ihis 
poIItrio< standing view. 
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Figur. 98. Assessm.nl fa, a p.lvi( obliquily on a (o,onol plan •. fogur. 100. Assessmenl of eo, polilion on a (aronol plan •. 

Figur. 99. Assessm.nl fa, a shoulder obliquily on a (aronol plan •. 
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Movement Assessment on a Coronal Plane 

Static postural deviation can be interpreted to 
indicate physiologic limitations in ranges of 
motion. If there is a right pelvic obliquity and a 
resultant right side bending of the lumbar and 
lumbosacral spine, there may be full right side 
bending of the lumbar spine, but there cannot be 
full left lumbar side bending. If there is a left 
shoulder girdle obliquity, there will often be a 
compensatory deviation of the cervical spine to 
the right with limitations in side bending of the 
cervical spine. According to Fryette's third law of 
biomechanics, as we have seen, coronal plane pos
tural dysfunction will correlate with limitations 
in range of motion on a sagittal plane and a trans
verse plane as well. Side bending will always be 
limited to one side. With an anterior view, there 
will be a right/left discrepancy of nipple lines and 
ASIS, as well as other anatomic landmarks. 

Fig.re 101. Assessm.nl on a ,O(ooal plane af sid. bending af Ih. 'l'in •. 

Figure 107_ Assossm.nl an a ,O(anal plane af sid. bending af Ih. 'l'in •. 
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Figure 103. A lIali( postural evalua�an an a Iran",,.,. plan. (On be D5S8Ssed in 
tni'S onlet'K»r standing view. 

Agu" 1 04. A slali< postural .valua�on an a �ansv.,.,. plane (On be assessed in 
this posterior standing view. 

Transverse Plane Posture 

Assessment on a coronal plane of side bending of 
the spine.Transverse plane postural dysfunction 
represents rotation dysfunction of the spine. The 
patient should stand with feet acetabular distance 
apart with feet equally externally rotated, and 
knees in an equally flexed/extended position. (See 
Figures 103 and 104.) 

The transverse plane dysfunction can be 
assessed via assessment of the posterior promi
nence of the paravertebral soft tissue and trans
verse processes. The practitioner's fingers are 
lightly placed on borh sides of the spine, over the 
paravertebral muscles. The hand, which is more 
prominent posteriorly, reflects roration of those 
vertebrae to that side. The roral spine, including 
cervical, thoracic, lumbar and sacral segments, 
can be evaluated for transverse plane postural 
asymmetry. If the right transverse processes are 
prominent posteriorly from T4 through T8, this 
represents a rotation dysfunction of the vertebrae 
T4 through T8 ro the right with a limitation in 
left rotation of those segments. If the lumbar 
transverse processes and buttocks on the left are 
prominent posteriorly, this represents a transverse 
plane rotation dysfunction of L1 through the 
sacrum ro the left with a limitation in right rota
tion of the lumbosacral spine. 
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Figure lOS. Assessmenl of posterior promin.",. aI the Ihoroac Sfline ond rib 
(ogll. 

Figure 106. Assessmenl of posterior prominence 01 the lumbor Sflin. ond 
porovertebrol musculolure. 

fogorrl 107 Assessmenl of posterior prominence allh. boHodc, ond giulool 
muscios. 

Figor. lOa. Assessmenl of rololion aI the pelvis. 
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Figure 109. Assessmenl 01 onlerior prominence 01 the shoulde" (prolroded 
shoulder girdl .. l. 

Movement Assessment of a Transverse Plane 

Assessment on a coronal plane of sidebending of 
the spine. If there is a static postural deviation on 
a transverse plane, the therapist can anticipate 
finding limitation of motion in rotation to the 
opposite side. If T4 through TS are stuck rotated 
to the right, there will be a limitation in left 
rotation of T4 through TS. Fryette's first law of 
biomechanics states that in neutral, rotation and 
side bending of the thoracic and lumbar spine 
occur to me opposite sides. If T4 through TS are 
stuck in right rotation, they are also stuck in left 
side bending. These segments, from T4 through 
TS, will be limited in right side bending as well 

as left rotation. 
There will be correlating information between 

posterior and anterior views during assessment 
of transverse plane dysfunction. (See Figure 109.) 
If T4 through TS is prominent posteriorly on the 
right, the chest at this level will be prominent ante
riorly on the left. Differentiation of transverse 
plane dysfunction of the spine from rib cage and 
shoulder girdle dysfunction is important. 
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figure 110. Assessment of thoradc rotation on 0 transverse plone. Figure 112. Assessment of cervical rolation on a transverse plane. 

figure III. Assassm,nl of Ihoroci, rololion on a lrons,,�e plan,. Figure 113. Assessment of cervical rolation on 0 transverse plone. 
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fogu .. 1 14. Rxal.lh. socrum and pelvis during oss.",nenl of ",inol rololion 10 
view uncompensated range of motion of the spine on a transverse plane. 

fogo'. 1 15. Fixal. the so<rum and pelvis during ossessmenl of spinal rolalion 10 
view uncompensaled rang. of molion of the spin. on a �ansverse plone. 
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Postural Evaluation of the Extremities 

The extremities can be evaluated for static and 
dynamic postural dysfunction on a sagittal, 
coronal, and transverse plane. For example, a pro
tracred shoulder girdle is a static postural dys
function on a transverse plane. On a dynamic 
postural assessment, because the right shoulder 
girdle is protracted, there may be full horizontal 
adduction, bur there cannot be full horizontal 
abduction, because that should girdled cannot 
retract. 

Upper Extremity 

[n order to attain apparent full physiologic range 
of motion, the body is capable of performing 
involuntary "trick" and compensatory movements 
to successfully achieve the desired horizontal 
abduction, or full extension, of the shoulder joint 
on the side. [n order to attain this apparent phys
iologic range of motion, the humeral head will 
typically deviare from mid line during movement, 
in a compensatory attempt to attain the move
ment goals. The typical compensatory deviation 
of the humeral head is a tendency to sublux ante
riorly within the glenoid fossa. 

There are typical compensatory movements 
discovered during upper extremity dynamic pos
tural (movement) evaluation (See Figures 116 and 
1 17.) If there is a limitation in elbow extension 
and forearm supination, the proximal radial head 
will tend to shear anteriorly; the proximal ulnar 

head will abduct causing a medial gap; the distal 
ulnar head will shear anteriorly; the distal radial 
head will posteriorly shear; the proximal carpal 
row will shear anteriorly; the proximal first 
metacarpal head will deviate anteriorly and dis
tally. For normal paill-free movement, good artic
ular balance without deviatioll or shears must be 
maintained throughout the physiologic ranges of 

motion. The true limitation in joint mobility will 
then be noticeable. These compensatory devia
tions from midline during movement further 
exacerbate a hypomobile and painful neuromus
culoskeletal condition. 

fogtlrt 116. AssesYnenl .1 shoolder flexion. 

fop. 117. AssesYnenlol shoulder horizonlolobdudion. 
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figure 118. Assessmenl 01 shoulder exlernol rolalion. rogure 120. Assessmenl 01 shoulder obdudion. 

figure 119. Assessmenl 01 shoulder inlernol IOlolion. flgur. 121. Assessmenl 01 shoulder exlemion. 
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Lower Extremity 

Typical hip joint dysfunction includes an approxi
mated, adducted, internally rotated and inferiorly 
displaced femoral head within the acetabulum. In 
the standing and in the recumbent position, this 
approximation of hip joint surfaces may be pal
pated by placing the hands over the greater 

trochanter. 
Knee joint dysfunction typically presents with 

an externally rotated and larerally sheared prox
imal tibial articular surface. 

Ankle joint dysfunction, which includes the 
tibiotalar and subtalar joints, typically present 
with a posterior shear of tibia on talus, an infe
rior lateral malleolus, an inverted calcaneus, and 
intra-articular adhesions of the ralo-calcaneal 
joint. Supinared (high arch) and pronated (flat 
foot) postural deviations of the feet are common. 

Flgu .. 122. Asse<smenl of hip flexion. 

Figure 123. Assessment of hip obduction. 
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Figw. 124. Assewnenl 01 hip odduction. Fig". 126. Assessmenl of hip inl.mol rolotion. 

Flgor. 12S. Assessmenl of hip exlernol rololion. rogor. 127. Assessmenl of onk� donillexioo. 
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rog'" T 28. Assessmenl 01 h� extension. roger. 129. Assessment 01 knee flexion and ,xtension. 
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CHAPTER 23 

FASCIAL GLIDE ASSESSMENT 

FOR INDICATIONS OF MYOFASCIAl DYSFUNCTION 

The connective tissue system is a continuous, con
tiguous system, which envelops every cell and fiber 
in the body and is the immediate environment for 
every cell. Fascial dysfunction within the con
nective tissue system, and other neuromuscu
loskeletal dysfunction, are reflected in the fascia. 

Evaluation of fascial glide can assess the 
mobility and flexibility of the connective tissue 
system: is the soft tissue mobile and friction-free 
during movement? The practitioner's hands are 
gently but firmly placed on the body. The practi
tioner can begin by standing at the patient'S feet 
with a hand on each leg, while the patient is in a 
supine position. The practitioner can assess the 
fascial glide throughout the anterior surface of 
the body. Upon completion, the fascial glide eval
uation process is repeated with the patient in a 
prone position. Three layers of fascial glide can 
be assessed: ( 1) skin on superficial fascia; (2) 
deeper fascial restrictions; (3) deepest soft tissue 
mobility: soft tissue on bone. 

Fosdol Glide 
The practitioner's hands assess the mobility of the 
fascial tissue on three planes. 

t. The hands glide the soft tissue superiorly 
and then glide the soft tissue inferiorly, to 
assess freedom of tissue mobility in those 
directions. 

2. The hands then glide the tissue medially 
and then laterally. 

3. The hands next glide the tissue clockwise 
and then counterclockwise. 

The practitioner is palpating tissue mobility, 
flexibiliry, and freedom of tissue glide. If the fas
cial glide appears compromised, tight, hypomo
bile, or inflexible, the therapist can document this 
on a body diagram as indication for Fascial 
Release. 

Manual Therapy for treatment of dysfunction 
of the connective tissue system is Myofascial 
Release. Myofascial Release can be performed at 
the areas documented on the body diagram. Soft 
tissue myofascial releases as described in the text 
can be performed in all areas of decreased and 
compromised Fascial Glide and positive Myofas
cial Mapping. Articular Fascial releases as 
described in this text can be performed after soft 
tissue myofascial release at the joint surfaces, 
where Myofascial Mapping and Fascial Glide pre
sent positive findings. 



CHAPTER 24 

MYOFASCIAl MAPPING 

Theory of Myofascial Dysfunction: 
Hypothetical Madel Related to the 
Phenomenon of Myofascial Mopping 

Myofascial dysfunction is the problematic process 
that occurs within the ground substance, the 
fibers cells and other substances and energetic , , 
components of the connective tissue. 

All of the soft tissues are affecred in anatomic 
areas where myofascial dysfunction is present. 
Since the substance of the connective tissue enve
lops and infiltrates at the level of the sarcomere, 
it is more correct to use the term myo(ascial dys

(unctioll rather than (ascial dysfunction, but the 
term "myofascial dysfunction" is not always cor
rect terminology to reflect the disorder. The pri
mary pathology is within the connective tissue 
(fascial) system; the muscle fiber tissue is affected 
as a secondary problem. 

Connective tissue encompasses many tissues 
and structures including bone, fascial envelopes, 
nerves, blood cells, and other tissue. These tissues 
and structures all have the potential to be affected 
with myofascial dysfunction. That means, a bone 
may be determined to have myofascial dysfunc
tion as may a circulatory vessel or a neuron. 

Sharon (Weisel fish) Giammatteo discovered 
Myofascial Mapping. Myofascial Mapping 
(MFMapping) is the practice of differential diag
nosis via evidence that the fascial motility has 
been affected. Motility is the inherent rhythmic 
cycle of the physiologic pressure affecting a tis
sue, structure, system, or other aspect of the 
body's anatomy. Motility is a circadian rhythm, 
a universal presentation that manifests in a man
ner unique to the physiologically characteristic 
traits of that anatomy. 

The term Myofascial Mapping refers both to 

1 S 1 

a diagnostic task and physologic motility. As a 
motility, it is the biological rhythm of the con
nective tissue. When a practitioner performs the 
task of Myofascial Mapping in a given area, he 
or she is palpating the rhythm of the fascia and 
looking for a distortion in that area. When per
forming Myofascial Mapping, one documents the 
areas of distortion on a body diagram. 

The task of Myofascial Mapping is a proce
dure that discovers the motility of the ground sub
stance in the connective tissue. The flagellae of 
the glycosaminoglycans (GAGs) are apparently 
responsible for the unique characteristic traits of 
MFMapping. Their inherent motion, which is 
rhythmic and cyclical, is dependent upon the 
physiologic and energetic conditions of the region. 
Occasionally, the roral body rhythm (MFMap
ping) is affected because an organ of significance 
is extremely dysfunctional, affecting all the 
f1agellae of all the GAGs in the body. This posi

tive, total body MFMapping phenomenon indi
cates a need for medical investigation before there 
is a breakdown of an organ's function. 

When assessing MFMapping, there are three 
possibilities: ( 1) Positive mapping: an asymmet
ric motion of the fascial tissue; (2) negative map
ping: a symmetric motions of the fascial tissue; 
and (3) still space: no evident motion of the fas

cial tissue. 
The three planes of mapping are transverse, 

sagittal, and coronal. Internal rotation and exter
nal rotation are the motions of the fascial tissue 
on the transverse plane. Flexion and extension 
are the motions of the fascial tissue on the sagit
tal plane. Abduction and adduction are the 
motions of the fascial tissue on the coronal plane. 
All of the motions on the transverse, sagittal, and 
coronal planes are reflected on the body. When 
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the hands of the therapist are in body contact, 
these motions of internal rotation, external rota
tion, flexions, extension, abduction, and adduc
tion can be discerned. 

Experimental clinical research has indicated 
evidence on three levels: Level One MFMapping 
reflects the body's neuromusculoskeletal function 
and dysfunction. This can be confirmed with 
MFMapping on the body's surface. Level Two 
MFMapping reflects emotional, energetic body 
function and dysfunction. Level Three MFMap
ping reflects the cognitive/mental energetic func
tion and dysfunction, as well as spiritual/other 
energetic function and dysfunction that may be 
affecting the body. 

Unique qualities of MFMapping are associ
ated with Levels One, Two, and Three. Level One 
will reflect the physical body's dysfunction man
ifesting through transverse plane internal rotation 
and external rotation. Other planes of MFMap
ping, including coronal plane (abduction and 
adduction), and sagittal plane (flexion and exten
sion) are not discovered on Level One. Level Two 
will reflect the emotional energy dysfunction with 
transverse plane motion (internal rotation and 
external rotation). Level Two will not provide any 
indication of coronal plane and sagittal plane 
motions. On Level Three, there is a reflection of: 
(1) mental!cognitive energies discovered on a coro
nal plane as abduction and adduction; and (2) 

spiritual/other energies discerned on a sagittal 
plane as flexion and extension. Transverse plane 
motions of internal rotation and external rota
tion are not evident on Level Three. 

The motions possible with MFMapping are: 
(1) symmetric; (2) asymmetric; (3) no motion. 
Symmetric motions indicate healthy and function
al fascial motilities. Asymmetric motions indicate 
unhealthy and dysfunctional fascial motilities. 
Still space (no motion), which can only be 

palpated on a transverse plane, indicates the 
pathologic pressures of other energies (emotional! 
mental/cognitive, spiritual/other) affecting the 
fascial motilities. 

The motions are palpated in the following 
manner. Place hands next to each other (smaller 
areas can be palpated with just the fingers). Then 
rest hands lightly (like a feather) on the body's 
surface (and off the body for palpation of the 
three levels). Let the body's tissues move the 
hands. Both hands may be moved in the same 
direction (symmetric motion), or in opposite 
directions (asymmetric motion). The hands may 
remain still (no movement). 

When the motion is symmetric, the MFMap
ping is termed Negative Mapping. When the 
motion is asymmetric, the MFMapping is termed 
Positive Mapping. Where there is no motion, the 

MFMapping term is Still Space. (Still spaces are 
only palpated on a transverse plane, as we men
tioned before.) 

The inherent motility of the f1agellae of the 
glycosaminoglycans is peculiar to the metabolic 
cycle. Metabolism has many characteristics, one 
of which is an inhalation and exhalation cycle 
((Weiselfish) Giammatteo) of the metabolic trans
porr of nutrients and waste products into and out 
of the cells. During the inhalation phase the nutri
ents enter the cell and waste products are excreted 
from it. During the exhalation phase there is a 
reorganization of the flagellae in preparation for 
the next inhalation phase. The inhalation phase 
is the more active, opening phase of the metabolic 
cycle. The exhalation phase is the more passive, 
closed phase of the cycle. Because the MFMap
ping reflects the metabolic cycle of inhalation 
phase and exhalation phase, there are character
istic motions for each. The motions of fascial 
motility of the inhalation phase include flexion, 
adduction, and internal rotation. The motions of 
the exhalation phase are extension, adduction, 
and external rotation. 

There is no single or unique frequency of fas
cial motility reflected with MFMapping. The orga

nized, healthy, and functional motility will vary 
from 5 to 15 cycles per minute. This means, one 

cycle includes the flexion, adduction, internal rota
tion of the inhalation phase plus the extension, 
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abduction, external rotation of the exhalation 
phase. A rhythm of lower frequency may reflect 
sluggish metabolism. A rhythm of higher fre
quency may reflect hyperactive metabolism. There 

is a wide range for normal fascial motility and 
there are several hypothetical explanations for the 
variability. In Eastern medicine, the rhythmic rate 
can indicate which "element" (wood, fire, earth, 
metal, or water) is most powerful in that person. 
[n Western medicine, it can indicate whether a 
person possesses an endomorphic, ectomorphic, 

or mesomorphic structure. 
MFMapping will reflect whatever tissue or 

structure is in dysfunction and therefore is affect
ing fascial motility. If a bone is fractured, for 
example, the frequency is quick (greater than 15 
cycles per minute) and there will be a sharp inter
phase (between inhalation phase and exhalation 
phase). When a muscle is ruptured or hurt, the 
frequency is slow (less than 5 cycles per minute) 
with a sluggish interphase. When an organ is com
promised (whether or not anatomic dysfunction 
is already reflected by physiologic changes), the 
frequency will be normal (within 5 to 15 cycles 
per minutes), but a very wide amplitude of fascia 
motility will be evident, and the interphase will 
be acute. When the nervous tissues are compro
mised, whether there is neural tension, brain or 
spinal cord fibrosis, nerve root impingement, or 
other problems of the central and peripheral ner
vous tissue, the M FMapping will have small 
amplitude, high frequency, and a mild interphase. 
It is anticipated that future research will provide 
further clarity regarding these rhythms to assist 
in differential diagnosis. 

An Overview of the Clinical Practice 
of Myofascial Mapping 

Myofascial Mapping is a practice for the differ
ential diagnosis of neuromusculoskeletal dys
function. 

Three MFMapping outcomes, as we men
tioned above, are possible: positive mapping, neg
ative mapping; and Still Space. Positive mapping 

in a given area indicates neuromusculoskeletal 
dysfunction. The dysfunctional tissue or structure 
could be bone, blood vessel, muscle fiber, con
nective tissue cells or fibers, ground substance, 
organs, nerves; or other tissues and structures. [n 
the area of negative MFMapping, there is no indi
cation of neuromusculoskeletal dysfunction. A 
Still Space, which is only palpated on a transverse 
plane, is an area where there is neither positive 
nor negative mapping. What we refer to as "other 

energies" produce the Still Space. 
Negative MFMapping reflects the active sym

metric, rhythmical movement of the body's tis
sues, which we suggest is a result of the cyclic and 
rhythmical movement of the flagellae of the gly
cosaminoglycans of the connective tissue. This 
active, symmetric rhythm is a reflection of the per
fusion of healthy energy and the entropy of nor
mal tissue. When there is a negative MFMapping, 
the tissue is actively moving in a symmetric man
ner on aU three planes in alternating phases. There 
is a phase of inhalation and a cycle of exhalation 
as we mentioned above. Internal rotation occurs 
on the transverse plane during the inhalation 
cycle; external rotation occurs on the transverse 
plane during the exhalation cycle. 

Inhalation Cycle and Exhalation Cycle 

The cycles of inhalation and exhalation do not 
refer to the respiratory movement. These terms 
refer to intake capacity (inhalation) and exit 
capacity (exhalation) within the ground substance 
of the connective tissue. During the inhalation 
cycle, the ground substance distributes nutrients 
to the cells and takes in waste products exiting 
from the cells. During the exhalation cycle, the 
ground substance realigns its protein, especially 
the glycosaminoglycans (GAGs), in order to 
prepare for the active metabolic process that 
occurs during the inhalation cycle. 

When MFMapping is positive on one or 
more planes, there is an active, asymmetric, asyn
chronous, cyclical movement of the tissues that 
reflects a region of dysfunctional inhalation and 
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exhalation process within the connective tissue. 
On either side of the area of dysfunction, and 
within that area, internal rotation will occur at 
the same time as external rotation if the dys
function is on a transverse plane. Adduction will 
occur at the same time as abduction if it is on a 
coronal plane. Flexion will occur together with 
extension if it is on a sagittal plane. This asym
metric activity reflects an inability of the tissues 
in that region to respond effectively and efficiently 
to the metabolic process. This asynchrony of the 
inhalation and exhalation cycles indicates tissue 
dysfunction that is disrupting the motiliry of gly
cosaminoglycans. This loss of symmetrical move
ment is a reflection of tissue disorder, which may 
be primary and/or secondary, or in the GAGs of 
the ground substance. Every dysfunction in the 
body can affect this aspect of the ground sub
stance. The ground substance is the environment 
for every cell, fiber, organ, structure, and system. 

When MFMapping on a transverse plane is a 
Still Space, this indicates that there is an energetic 
disturbance influencing the motility of the GAGs. 
This energy may be emotional energy, mentaUcog
nitive energy, or spiritual and lor other energy. 

When more than one energy (i.e., emotional, 
mental/cognitive, spiritual/other) affects the 
ground substance, there are pressure changes that 
occur which cause a profound Still Space. These 
pressure changes occur whenever emotional 
energy intersects with mental/cognitive energy 

and/or spiritual/other energy. These pathologic 
pressures cause a quieting of the motility of the 
flagellae of the glycosaminoglycans; they do not 
practice in their normal fashion. When there is a 
Still Space, the inhalation and exhalation cycle 
within the tissues are shut down. There is a com
promise of metabolism within this region as a 
result. 

The clinical phenomenon which occurs in the 
tissue when two or more of these energies inter
sect, causing a still space, is similar to the effect 
of dropping a pebble in a clear pool of water; rip
ple effects of energy distribute, radiating from all 

points around that spot. Waves of energy are emit
ted from the space of intersection of energies. 

John Upledger, D.O., first described this clin
ical phenomenon of a pebble dropped into a clear 
pool of water and the resultant energetic distur

bance, perceived as a ripple effect. He calls this 
phenomenon "arcing." Arcing can isolate primary 
areas in the body that require treatment. These 
are areas that more profoundly affecting the per
son. There is an emotional and/or mental/cogni
tive and/or spirituaUother component involved in 
that person's process. Two (or more) of these ener
gies must be affecting the tissue in order for them 
to intersect. This intersection of energies causes 
the pressure changes that result in the phenome
non of arcing discovered by Dr. Upledger. Thus, 
arcing is a tool for differential diagnosis, to be 
used to discover in which areas of the body there 
is metabolic process, involving an emotional, men
tal/cognitive, spiritual/other component. 

Jean Pierre Barral, D.O. discovered and doc
umented three planes of energy that can be pal
pated above the body. The first plane lies 8 cm 
off the body in the supine and the prone position. 
The second plane lies 12 cm off the body. The 
third plane is found approximately 18 cm off the 
body. Barral states that the first plane energy 
reflects the status of the physical body. Areas of 
increased heat on this plane indicate neuromus
culoskeletal dysfunction. The second plane reflects 
the emotional status of the body. Areas of dys
function are reflected on the first and second 
planes as increased heat. Barral and his colleagues 
in France developed equipment that can discern 
increases of heat on these twO planes. Barral 
received an award from the French Government 
for this equipment. 

MFMapping can also be performed on the 
first and second planes. In the context of MF
Mapping, these planes are referred to as "levels 
of reference.» On the first level, where physical 
neuromusculoskeletal dysfunction is manifested, 
mapping can be positive on a transverse plane, a 
coronal plane, and a sagittal plane. 
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The still space can also be palpated on the first 

level. When the still space is discerned on a trans
verse plane, this is a reflection of emotional energy 
disturbing the tissues. 

On the second level (12 cm off the body), the 
MFMapping will be positive only on a transverse 
plane. This plane only reflects a disturbance of 
emotional energy. Mental/cognitive, spiritual/ 
other, and physical neuromusculoskeletal dys
function will not be reflected on the second level. 

On the third level (approximately 18 cm off 
the body) energetic disturbance and neuro
musculoskeletal fascial dysfunction can be 
palpated on the coronal and sagittal planes. The 
coronal plane at this level indicates mental/
cognitive energy. When the mapping is evident on 
the sagittal plane at this level, it reflects that 
spiritual/other energy is affecting the ground 
substance. 

Local Listening and Referred Listellillg are 
further differential diagnostic techniques devel
oped by Barral. They are performed by putting 
one's hands over the patient's body and paying 
attention to fascial restrictions and tensions as if 
one were listening with one's hands. They can be 
performed on all three levels and between levels 
to help in discovering the dominant and primary 
problems. 

In general, MFMapping can be performed on 
the body, on all three levels. The findings are doc
umented on a body diagram showing all vies: 
anterior, posterior, right lateral, left lateral. Local 
Listening and Referred Listening can then be per
formed in order to find associated problems, as 
well as to identify the more dominant and more 
primary problems. 
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figure 130. Hand plQ(.men� IOf lronsverse plane 01 Myol",iol Mopping. 

figure 131. Hand ploeemenl perpendicular 10 midline. 

The Application of Myofascial Mapping 

In performing MFMapping, the hands are placed 
side by side on the bare body's surface. It is eas
ier to palpate over skin than over clothes. The 
hands are "feather-light," so that no real weight 
is actually pressing on the body. The hands are 
relaxed, without tension, and are able to be 
moved by the very slight force of fascial motion. 

These photos depict the appropriate hand 
position for Myofascial Mapping. To palpate the 
transverse plane rhythm, place your hands per
pendicular to midline. 

1. When the hands are moved together in 
the same direction, the MFMapping is 
negative. This means that there is no 
evidence of neuromusculoskeletal 
dysfunction. 

2. When the hands are moved in opposite 
directions at the same time, the 
MFMapping is positive. This means 
that there is evidence of neuromusculo
skeletal dysfunction. 

3. When the hands are resting lightly on 
the body on a transverse plane, but the 
hands are not moved (i.e., there is no 
fascial motility exerting a force on the 
tissues in any direction), the 
MFMapping is a Still Space. This 
means there is evidence of emotional 
energies affecting the neuromusculo
skeletal fascial tissues and structures. 

It is common practice to perform total body 
MFMapping at an initial evaluation session. This 
is performed on the anterior, lateral, and poste
rior surfaces of the body (total body surface). 
Common practice is to start at the feet and 
progress to the head, doing MFMapping on the 
anterior surface (in supine position) first. It is 
possible to find MFMapping positive at very small 
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body areas (e.g., a roe, over a joint, over a liga
ment) and over very large body areas (e.g., a limb, 

a lung/rib cage, low back). Still Spaces are usu
ally found over smaller areas on a transverse plane 
and are commonly discerned at the anterior neck, 
the frontals, the heart, kidneys, the pelvic region, 
and other areas that have been found significant 
for holding emotional energies. 

When MFMapping is performed on the body 
it is possible to find: 

1 .  Negative mapping on a transverse plane. 

2. Negative napping on a coronal plane. 

3. Negative mapping on a sagittal plane. 

4. Positive mapping on a transverse plane. 

S .  Positive mapping on a coronal plane. 

6. Positive mapping on a sagittal plane. 

7. Still space on a transverse plane. 

When MF Mapping is performed approxi
mately 4 inches off the body on Level One, it is 
possible to find: 

1. Positive mapping on a transverse plane 

2. Negative mapping on a transverse plane 

3. Still space on a transverse plane. 

MFMapping on Level One, approximately 4 
inches off the body, reflects only physical neuro
musculoskeletal dysfunction. 

When MF Mapping is performed approxi
mately eight inches off the body on Level Two, it 
is possible to find: 

1 .  Positive mapping on a transverse plane 

2. Negative napping on a transverse plane. 

MFMapping on Level Two reflects the emo
tional energy that is contributing ro fascial 
dysfunction and affecting neuromusculoskeletal 
dysfunction. 

When MFMapping is performed approxi
mately 1 2  inches off the body on Level Three, it 

is possible to find: 

1 .  Positive mapping on a coronal plane. 

2. Negative mapping on a coronal plane. 

3. Positive mapping on a sagittal plane. 

4. Negative mapping on a sagittal plane. 

Coronal Plane MFMapping can be palpated 
approximately twelve inches off the body on Level 
Three and reflects the mentallcognitive energies 
that are influencing fascial motiliry and affecting 
neuromusculoskeletal function. Sagittal Plane 
MFMapping can be palpated approximately 
twelve inches off the body on Level Three and 
reflects the spirituallother energies that are influ
encing fascial motility and affecting neuromus
culoskeletal function. 

When MFMapping is performed on a trans
verse plane, the hands are placed in a medialllat
eral direction, palms facing the body surface. 

When MFMapping is performed on a coronal 
plane or on a sagittal plane, the hands are placed 
in a superior/inferior direction, palms facing the 
body surface. 

Occasionally, the Still Space discovered via 
MFMapping is more "profound" than usual: 
there is a perception on palpation that all of the 
rhythms (fascial motilities, craniosacral rhythm, 
arterial pulse, venous flow, pulmonary rhythm) 
are compromised. These areas have at least two 

or more planes of MFMapping showing positive 
on a sagittal, coronal, or one of these plus a still 
space on a transverse plane. 

Positive MFMapping will be present on Level 
Two and/or Level Three. Level One will have an 
aspect of emotional energy, while Level Three will 

have an aspect of mentaVcognitive energies and/or 
spiritual/other energies affecting fascial motility. 
When two energies meet and intersect, there is an 
apparent pressure change at the point of inter
section. Energies will radiate in a circle from that 

point. John Up ledger, D.O. has dubbed the clin
ical phenomena of these energies radiating from 
the intersection point as "arcing" as we men
tioned above. He discovered that arcing indicates 
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both profound and primary areas of body prob
lems, which must be addressed for effective and 
efficient recovery. 

General Listening, Local Listening, and 
Referred Listening are diagnostic techniques devel
oped by Jean Pierre Barral, D.O. General Listen

ing allows the practitioner to discover rhe areas 
of mechanical tension in the body that affect pos
ture, soft tissue, and joint mobility. At the time 
of assessment, General Listening will reveal a 
region to be treated. MFMapping can then indi
cate the specific tissues/structures that are dys
functional within that area. 

Local Listening allows rhe practitioner to dis
cover areas of dysfunction that are related to other 
areas of dysfunction which have already been dis
covered. MFMapping will further discern which 
of these related areas are primary areas of neu
romusculoskeletal dysfunction. Local Listening 
can discern which tissue is primary and dominant 
over others. 

Referred Listening discovers different areas 
of the body with similar associated pressures 
affecting the tissues. MFMapping can further dis
tinguish if these areas present a primary dys
function or only a secondary one as the result of 
dysfunction at another location. 

Paul Chauffour, D.O., developed Inhibitory 
Balance Testing to discover a patient'S most dom
inant neuromusculoskeletofascial dysfunction. 
MFMapping will reflect a primary dysfunction at 
sites discovered with Inhibitory Balance Testing. 

It is possible to distinguish which Level (Body, 
One, Two, or Three) has the primary, dominant 
problem. With Local Listening, the dominant 

region of MFMapping can be discovered as well 
as which level is contributing more to the pro
duction of signs and symptoms. Referred Lisren
ing can be performed on all Levels (Body, One, 
Two, Three) so that the primary level of signifi
cance can be discovered. 
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PROTOCOLS 
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CHAPTER 2S 

THE BASIC PROTOCOLS OF MYOFASCIAl RElEASE 

How to Use this Chapter 

This part of the book includes protocols (listed 
alphabetically) for effective and efficient applica

tion particularly valuable for the beginner. Once 
you have grasped the concept of addressing the 
pathoanatomic site of dysfunction with the 
Myofascial Release 3-Planar Fascial Fulcrum 
Approach and you are comfortable with the tech
nique you do not need to limit yourself strictly ro 
to the methods of this approach. 

Read the prorocols. Look at the techniques 
outlined in Part Four of this book. Follow the rec
ommended sequences. T hese sequences are the 
result of almost fifteen years of research and have 

been designed ro assure client satisfaction 
. 

' 

unproved functional outcome, increased efficiency, 
and decreased treatment reaction and side effects. 

Occiasionally, you will find mention of tech
niques not developed in this book. You will find 
them in early volumes of IntegratiIJe Manual 

Therapy. 
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Abdominal Cramps 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. Respirarory System Protocol (Steps 1 to 7.) 

• All symmetric ganglia must be decom
pressed from the costovertebral joints. 

3. Cranio-cervical junction 

• The vagus nerve (cranial netve X) must 
be decompressed in the suboccipital 
space. 

4. Soft Tissue Myofascial Release Technique 

• Perform this technique with an anterior! 
posterior hold over the cardiac sphinc
ter (hiatus between oesophagus and 
stomach). 

• The vagus nerve is often compromised 
at the cardiac sphincter. 

5. Soft Tissue Myofascial Release Technique 

• Perform this technique with anteriotl 
posterior holds for each of the four 
abdominal quadrants (tight upper, left 
upper, right lower, left lower). 

• Perform 4 repetitions of this technique. 

6. Articular Myofascial Release: anterior and 
posterior iliosacral joints 

• This is a technique from the Spinal 

Protocol that is repeated here. 

7. Soft Tissue and Articular Fascial Release: 
thoracolumbar junction 

• This is a technique from the Spinal 
Protocol that is repeated here. 

8. Soft Tissue Myofascial Releases: transverse 
diaphragms (pelvic, respiratoty abdominal, 
thoracic inlet). 

• This is a technique from the Spinal 

Protocol that is repeated here. 

Anterior Comportment Syndrome 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 1 4.) should 
be considered. 

2. Cervical Syndrome and Neck Pain Protocol 
(Steps 1 to 3.) 

3. Shoulder Joint Dysfunction Protocol (Steps 
1 to 5.) 

• Almost all cases of anterior compart
ment syndrome are double crush phe
nomena. 

4. Soft Tissue Myofascial Release Technique: 
foreatm 

5. Hanging Technique: Radioulnar Joint 

• Repeat. (This technique was performed 
in Step 3.) 

6. Soft Tissue Myofascial Release Technique: 
wrist joint 
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Cervicol Syndrome ond Neck Poin 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. Soft Tissue Myofascial Release Technique: 
lateral neck hold 

• If the Scalenes Compression Test for 
brachial plexus compression is positive, 
repeat this technique 2 to 5 times. 

Repeat the Scalenes Compression Test 
after each repetition until the findings 
are negative. 

When there is neurologic dysfunction 
such as Erb's palsy, Klumpke's palsy, 
mixed palsy, torticollis, upper extremity 
spasticity (e.g., hemipelgia), repeat this 
techniques 2 to 5 times. 

• These techniques may achieve full bilat

eral cervical rotation and side bending. 

3. Hyoid Technique: Four Phases 

• If there is dysphasia, status POSt trache
otomy, repeat these 4 phases 4 times 
each. 

• With facial and temporomandibular 
joint pain, repeat these 4 phases 2 times 
each. 

Elbow Joint Problems 
Including Tennis Elbow, Golfer's Elbow, and 

Ulnar Groove Compression 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) should 
be considered. 

2. Cervical Syndrome and Neck Pain protocol 
(Steps 1 to 3.) 

3. Shoulder Joint Dysfunction protocol (Steps 
1 to 9.) 

4. Soft Tissue Myofascial Release Technique: 
elbow joint 

5. Articular Myofascial Release Technique: (a) 
radiohumeral joint; (b) humeroulnar joint 

6. Hanging Technique: radioulnar joint 

7. Muscle Belly Technique: (a) biceps; (b) 
triceps; (c) brachioradialis 

8. Scar Tissue Release Technique: 
brachioradialis tendon 

• This technique is necessary for tennis 
elbow when there is a history of hydro

cortisone injection. 
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Carpal Tunnel Syndrome Cerebral Palsy 

TREATMENT TREATMENT 

1. The Spinal Protocol (Steps 1 to 4.) should 
be considered. 

2. Cervical Syndrome and Neck Pain protocol 
(Steps 1 to 3.) 

3. Shoulder Joint Dysfunction protocol (Steps 
1 to 9.) 

• Almost all cases of carpal tunnel are 
double crush phenomena. 

4. Soft Tissue Myofascial Release Techniques: 
wrist joints 

5. Articular Myofascial Release Technique: 
wrist joints 

6. Hanging Technique: radioulnar joint 

7. Articular Myofascial Release Technique: 
first carpal metacarpal joint 

8. Soft Tissue Myofascial Release Technique: 
hand 

9. Retinaculum Technique: carpal retinaculum 

10. Scar Tissue Release Technique: post-surgical 
carpal tunnel scars (wrist scars) 

• If EMG and NCV electrodiagnostic re
sults remain positive, Neural Tissue 
Tension techniques can be performed. 

1. The Spinal Protocol (Steps 1 to 14.) 

• Repeat this protocol 5 to 10 times. 

2. Cervical Syndrome and Neck Pain protocol: 
(Steps 1 to 3.) 

3. Respiratory System protocol (Steps 1 to 7.) 

• Repeat this protocol 5 to 10 times . 

4. Synergic Pattern Release protocol 

(See Integrative Manual Therapy (or the 

Upper and Lower Extremities by 
Sharon (Weiselfish) Giammatteo, Ph.D., 
P.T.) 

• Bilateral lower extremities (treat spastic 
side first). 

5. Synergic Pattern Release protocol 

• (See Integrative Manual Therapy for the 

Upper and Lower Extremities by 
Sharon (Weiselfish) Giammatteo, Ph.D., 
P.T.) 

• Bilateral upper extremities (treat spastic 
side first). 

6. Cranial therapy is indicated . 
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Chondromalacia 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.). All 
steps of this protocol should be considered. 

2. Soft Tissue Myofascial Release Technique: 
knee joint 

3. Soft Tissue Myofascial Release Technique: 
ankle joint 

4. Soft Tissue Myofascial Release Technique: 
foot and plantar Fascia 

5. Articular Fascial Release Technique: knee 
joint 

6. Articular Fascial Release Technique: ankle 
joints (tibiotalar and subtalar) 

• Dorsiflexion must be restored to posi

tive 10 degrees. When midstance is in 
plantar flexion rather than 0 degrees 
neutral, and midstance through toe off 
does not have anterior tibial glide over 
talus, then extensor forces are tran

scribed up the leg. These forces hit the 
posterior surface of the patella causing a 
defibrillation of the hyaline cartilage. 

7. Hanging Technique: tibiofibular joint 

8. Patellar Release (See page 106.) 

9. Muscle Belly Technique: quadriceps, 
hamstrings, gastrocnemius 

Erb's Palsy, Klumke's Palsy, Mixed Palsy 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. Cervical Syndrome and Neck Pain protocol 

• The Lateral Hold for the Soft Tissue 
Myofascial Release Technique may be 
repeated 5 to 10 times. 

• With Erb's palsy be sure to address the 
upper neck (C1 to C5). With Klumpke's 
palsy be sure to address the lower neck 

(C5 to T1). With mixed palsy be sure to 
address the whole neck. 

3. Shoulder Joint Dysfunction protocol 

• This needs to be repeated several times 
with Erb's palsy. It may not be necessary 
with Klumke's palsy. 

4. Soft Tissue Myofascial Release Technique: 
elbow joint, forearm, wrist, hand, fingers 

• This needs to be repeated several times 
with Klumpke's Palsy and mixed 

palsies. It may not be required with 

Erb's palsy. 

5. Articular Fascial Release Technique: elbow 
joints (radiohumeral, ulnarhumeral) 

• This is required for Klumpke's and 
mixed palsies. It may nor be necessa ry 
for Erb's palsy. 

6. Hanging Technique: radioulnar joint 

7. Articular Myofascial Release Technique: 
wrist joints, metacarpal joints, metacarpal 
phalangeal joints, interphalangeal joints (all 
five digits). 
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Hand Dysfunction and Status Post Surgery 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) should 
be considered. 

2. Cervical Syndrome and Neck Pain protocol 
(Steps 1 to 3.) should be considered. 

3. Shoulder Joint Dysfunction protocol (Steps 
1 to 5.) should be considered. 

4. Soft Tissue Myofascial Release Technique: 
wrist joint 

5. Articular Myofascial Release Technique: 

wrist joint 

6. Retinaculum Technique: carpal tunnel, 
hand (palm), fingers 

7. Soft Tissue Myofascial Release Technique: 
thumb and all fingers 

9. Articular Myofascial Release Techniques: 
carpal joints, metacarpal joints, metacarpal 
phalangeal joint, interphalangeal joints of 
all five digits 

10. Capsule and Ligament Techniques: thumb 
and fingers 

Osteoarthritis (All Joints) 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. Soft Tissue Myofascial Release Technique: 
All joints of the dysfunctional extremity 

• For example, osteoarthritis of the right 
knee joint will require Soft Tissue 
Myofascial Release technique over right 
hip, right knee, right ankle and right 
foot joints. 

3. Articular Myofascial Release Technique: all 
joints of the dysfunctional extremity 

• For example, osteoarthritis of the right 
knee joint requires Articular Myofascial 
Release technique at the right hip joint, 

right tibiofibular joint, right tibiotalar 
joint, right subtalar joint; it also 
requires Hanging Technique for the 
right tibiofibular joint, all right tarsal, 
tarsal metatarsal, metatarsal 
phalangeal,and interphalangeal joints. 

4. Articular Myofascial Release Technique 

• Perform this technique for the primary 
osteoarthritic joint. Repeat the tech
nique 3 to 10 times, at 1 week intervals. 

5. Muscle Belly Technique: all major muscles 

of the dysfunctional extremity 

For example, osteoarthritis of the right 
knee joint requires the Muscle Belly 
Technique for the right hamstrings, 
right quadriceps, right gastrocnemius, 
right tibialis anterior, and right 
peroneals. 

6. Ligament and Capsule Technique: of the 
. primary osteoarthritic joint 
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Plontor Foscitis 

TREATMENT 

1 .  The Spinal Protocol (Steps 1 to 14.) 

2. Soft Tissue Myofascial Release Technique: 
all joints and soft tissues of the extremity, 
proximal to distal 

3. Soft Tissue Myofascial Release Technique: 
ankle joints (tibiotalar and subtalar) 

4. Articular Myofascial Release Techniques: 
tarsal joints, metatarsal joints, rarsal 
metatarsal joints, metatarsal phalangeal 
joints, interphalangeal joints (all toes) 

5. Retinaculum Technique: tarsal tunnel 

The technique from Step 6 is referenced 
as capsule, ligament, tendon, and reti
naculum techniques and be can found 
on page 1 03 of this text. 

Respirotory System 

TREATMENT 

1 .  The Spinal Protocol (Steps 1 to 1 4.) 

2. Cervical Syndrome and Neck Pain protocol 
(Steps 1 to 3.) 

3. Shoulder Joint protocol (Steps 1 to 5.) 

4. Articular Myofascial Release Technique: 
chest technique 

5. Soft
'
Tissue Myofascial Release Techniques: 

anterior/posterior holds 

Perform wherever signs are positive for 
postural asymmetry, limited joint mobil
ity (sternochondral, costochondral, cos
tovertebral, intercostal joint), soft tissue 

loss of flexibility (intercostal muscles, 
pleura, viscera), limited ranges of 

motion (rib cage motion amplitude on 
all planes). 

6. Articular Fascial Release: Rib Technique 

• Assess pump handle and bucket handle 
rib excursion. Perform technique wher
ever rib excursion is compromised. 

7. Transverse Myofascial Releases: 
diaphragms (pelvic, Respiratory abdominal, 
thoracic inlet) and cranio-cervical junction 

• Techniques that are part of the Spinal 
Protocol are repeated here. 
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Shin Splints 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. oft Tissue Myofascial Release Technique: 

all joints and soft tissues of the extremity 

involved including ankle joints and foot, 
proximal to distal 

3. Periosteal Release: anterolateral tibia 

4. Hanging Technique: tibiofibular joint 

5. Articular Myofascial Release Technique: 
ankle joints (tibiotalar and subtalar) 

Shoulder Joint Dysfunction 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) should 
be considered. 

• All shoulder joint pain and disability is 
in some manner associated with spinal 
dysfunction. 

2. Cervical Syndrome and Neck Pain protocol 
(Steps 1 to 3.) 

• All shoulder girdle problems require 
these steps. There is always a cervical 
component of dysfunction contributing 

in some degree to shoulder problems. 

3. Soft Tissue Myofascial Release Technique: 
clavipectoral hold 

4. Articular Myofascial Release Technique: 
glenohumeral joint 

5. Assess mobility of scapulothoracic joint. 
Consider applying Articular Myofascial 
Release Technique at the scapulothoracic 
JOint. 
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Spasticity: Synergetic Pattern Release 
of the lower Quadrant 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

• Pelvic balance and trunk elongation will 

be addressed. 

2. Soft Tissue Myofascial Release Technique: 
The Lateral Hold: quadratus lumborum 

• This addresses the elevated pelvic com
ponent of the synergic pattern. 

3. Soft Tissue Myofascial Release Technique: 
hip joint 

• This will addresses the hip flexion com
ponent of the synergic pattern. 

4. Soft Tissue Myofascial Release Technique: 
medialllateral hold of the upper thigh 

• This will addresses the adduction and 
internal rotation component of the 
synergic pattern. 

5. Soft Tissue Myofascial Release Technique: 
knee joint 

• This addresses the knee flexion or 

extension component of the synergic 
pattern. 

6. Soft Tissue Myofascial Release Technique: 
anterior/posterior hold of the gastrocnemius 
muscle belly 

• This addresses the prolonged and pre
mature firing of the gastrocnemius con
tributing to the equinus foot posture. 

7. Soft Tissue Myofascial Release Technique: 
medialllateral hold of the tibialis anterior 

When there is an equinovarus foot pos
ture, there is premature and prolonged 
firing of the tibialis anterior. 

8. Soft Tissue Myofascial Release Technique: 
anterior/posterior and medialllateral holds 
of the ankle joint 

9. Soft Tissue Myofascial Release Technique: 

foot and toes 

10. Articular Myofascial Release Technique: hip 
joint 

11. Articular Myofascial Release Technique: 
tibiofemotal joint (knee) 

12. Articular Myofascial Release Technique: 
ankle joints (tibiotalar and subtalar) 

• Dorsiflexion must be attained. Heel 
loading is essential to decrease synergic 
pattern. When heel strike is not present, 
forefoot strike will occur and predispose 
towards clonus, extensor hypertonicty, 
and other typical lower quadrant syner
gic pattern responses. 

13. Hanging Technique: tibiofibular joint 

14. Articular Fascial Release Technique: all 
tarsal, metatarsal, tarsal metatarsal, 
metatarsal phalangeal and interphalangeal 
joints of foot and toes. 

15. Patella Technique 

1 6. Muscle Belly Technique: quadriceps, 
hamstring, gastrocnemius, tibialis anterior 

1 7. ligament, capsule, tendon and retinaculum 
techniques as indicated 

Strain and Counterstrain Technique as 
indicated. More chronic and severe 
spastic legs will require 2 or 3 repeti
tions of this protocol. 
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Sposticity: Synergetic Pollern Releose 
of the Upper Quodront 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. Cervical Syndrome and Neck Pain protocol 

(Steps t to 3.) 

This addresses the neck flexion and side 
bending component of the synergic 
pattern. 

3. Respiratory System protocol (Steps 1 to 7.) 

This addresses the elevated and pro
tracted shoulder girdle component of 

the synergic pattern. 

4. Shoulder Joint Dysfunction protocol (Steps 
1 to 5) 

• This addresses the shoulder flexion, ad
duction, and internal rotation compo
nent of the synergic pattern. 

5. The Latissimum Dorsi Muscle Belly 
Technique (See page 10·1.) 

• The subluxed hemiplegic shoulder is the 
result of caudal depression of the 
humeral head by a latissimus dorsi, 
which is hypertonic, pulling on the 
humeral head within a flaccid shoulder 
girdle. 

6. Soft Tissue Myofascial Release Technique: 

anterior/posterior hold of the bicepsltriceps 

This addresses the elbow flexion and 
shoulder flexion component of the syn
ergic pattern. 

7. Soft Tissue Myofascial Release Technique: 
elbow joint 

• This addresses the elbow flexion com
ponent of the synergic pattern. 

8. Soft Tissue Myofascial Release Technique: 
forearm 

This addresses the pronation compo
nent of the synergic pattern. 

9. Soft Tissue Myofascial Release Technique: 
anterior/posterior hold of the wrist joint 

• This addresses the wrist flexion compo
nent of the synergic pattern. 

10. Soft Tissue Myofascial Release Technique: 
medial/lateral hold of the wrist joint 

• This addresses the ulnar deviation com
ponent of the synergic pattern. 

1 1. Soft Tissue Myofascial Release Technique: 
thenar eminence and first carpalmetacarpal 
joint 

• This addresses the thumb flexion and 
adduction component of the synergic 
pattern. 

12. Soft Tissue Myofascial Release Technique: 
hand 

13. Soft Tissue Myofascial Release Technique: 
metacarpal phalangeal joint, fingers, thumb 

• This will address the flexed fingers com
ponent of the synergic pattern. 

14. Articular Myofascial Release Technique: 
elbow joints (humeroradial joint and 
humeroulnar joint) 

15. Articulat Myofascial Release Technique: 
wrist joints (radiocarpal joints, ulnar carpal 
joints, proximal carpal row to distal carpal 
row, distal carpal row to metacarpal Heads) 

16. Hanging Technique: Radioulnar joint 

17. Articular Myofascial Release Technique: all 
metacarpal joints, metacarpal phalangeal 
joints, interphalangeal joints 

18. Muscle Belly Technique: biceps, triceps, 
brachioradialis, thenar eminence, 
hypothenar eminence 

19. Capsule, ligament and retinaculum 
techniques as indicated 
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The Spinol Protocol 
For low back pain, and spinal pain and 
disability 

Low back pain is the most common orthopedic 
problem in North America. A multi systems ap
proach to its treatment can be effective and 
efficient, so that all aspects of these complex sys
tems can be encompassed. If low back pain is 
treated with Myofa cia I Release 3-Planer Fascial 
Fulcrum Approach, the following protocol can 

be followed. A comprehensive assessment should 
precede this program. 

Low back pain is a joint and soft tissue prob
lem that can affect all populations. The follow
ing protocol can be used to treat the pelvis, 
sacrum, and spinal joints. It includes a defacili
tation of spinal cord hyperactivity. It normalizes 
tensions of the dura mater, mobilizes nerve roots 

of the spinal cord, and corrects sacral plexus 
impingements. When appropriate, it can be fol
low by other protocols. 

TREATMENT 

I .  Articular Fascial Release Techniques: 
anterior and posterior iliosacral joint 

In chronic cases, perform each 
technique (for anterior and posterior) 
twice. 

In cases of abdominal, groin, and geni

tal pain, perform the allterior release 5 
times. 

• If there is bladder incontinence, perform 

the allterior release technique 4 times. 

• When there is buttock pain, perform the 
posterior 3 times. 

• If there is radicular (leg) pain, unilateral 
or bilateral, repeat the posterior release 

5 times. 

2. Articular Myofascial Release Technique: the 
sacrum 

• This technique is best applied after 

Muscle Energy Technique and 

"Beyond" for the sacrum. (See Integra

tive Manual Therapy, Vol. ilL) If biome
chanical dysfunction is nOt addressed in 
this manner, repeat the Articular 
Myofascial Release for the sacrum 5 
times. 

• For a neurologic patient (cerebral palsy, 
traumatic brain injury, hemiplegia, etc.), 
repeat this technique after every several 
hours of therapy. There is a fascial un
winding of the dura mater that occurs 
as a result of this technique, with an 
apparent fibrolytic effect on the brain 
and spinal cord tissue environment. 

3. Articular Myofascial Release: the lumbo
sacral junction 

• This technique is essential for restora

tion of intradiscal space. 

• Reci proca I movement ca n be restored 
with this technique. 

All clients require 4 repetitions of this 
technique. 

4. Soft Tissue Myofascial Release Technique: 
the thoracolumbar junction 

5. Articular Myofascial Release Technique: the 
thoracolumbar junction 

Assess thoracolumbar mobility before 
and after applying this technique. 

The more chronic cases may require 2 
repetitions of Steps 4 and 5. 

• If the client has any respiratory, cardiac, 
or cardiopulmonary problems, repeat 
Steps 4 and 5, 3 times each. 

6. Soft Tissue Myofascial Release Technique: 
the cervico-thoracic junction 

• When the patient has a history of car
diac, respiratory, or cardiopulmonary 
problems, repeat this techniques 3 
times. 

• Always perform this technique before 
any cranial therapy is performed. 
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When there are swallowing problems 
(dysphasia), headaches, migraines, tem
poromandibular problems, repeat this 
technique 3 times. 

7. Defacilitation of the spine 

• The first time this technique is 
performed the purpose is to deactivate 
the spinal cord. This may take up to 30 
or 45 minutes. 

• After the first time, this technique will 
only take 5 minutes or less to perform. 

• It can be used as a balancing technique 
for every client, within any protocol, 

after every several hours of therapy. 

8. LS/S I (Lumbosacral) decompression 

9. Mobilization of external nerve root 
impingements from L5/S 1 

10. Cranio-cervical junction release 

• This technique is very important. It can
not be successfully completed unless 

Steps 2, 3, 4, 5, 6, and 7 are performed. 
The lumbosacral junction must be 
mobilized for complete mobilization of 
the cranio-cervical junction (occipitoat
lantal joints and the suboccipital space). 

• When the patient has neurologic find
ings, this technique should be 
performed 5 times. 

• If there is any indication of cranial 
nerve compression, this technique 
should be performed 10 times (espe
cially in case of torticollis, cranial nerve 

XI compression, colic and projectile 
vomiting, tongue thrust, lip, and other 
oral motor problems, cranial nerve IX 
and XII compression). 

1 1. Mobilization of external nerve root 
impingements (e.g. cervical syndrome, 

sciatica) 

• This technique needs to be performed as 
a total spinal and dura mater release. 

• If all spinal nerve root impingements 
have not been eradicated completely, 
there is no free mobility of the spinal 
column. 

• All sacral plexus nerve roots can be 
mobilized with this technique. 

• Filum terminale tension where it insertS 
on the coccyx (tethered spinal cord) can 
also be mobilized. 

• Dural hypertrophy at the S2 insertion is 
also addressed with this technique. 
Many nerve roots may be impinged. 

• This technique may require from 1 to 

10 hours total duration in order to com
pletely mobilize all nerve roots. Alter
nate this technique with 

12. Temporomandibular joint compression and 
decompression 

• This technique can be alternately per
formed with Step 1 1. 

• Fascial unwinding of the dural sheaths 

of the nerve roots occurs with this tech
nique. 

• Up to 5 hours total duration of this 
tedmique may be required for multiple 
nerve root impingements. 

• Step 1 1  alternated with Step 12 may 
totally eliminate all radicular pain of 
upper and lower extremities. 

13. Balancing the cranial dura: lateral vault and 
fronto-occipital hold 

• In order to prevent headaches after fas

cial mobilization of the pelvis, sacrum, 
and spinal column, this technique mUSt 
be performed. 

• This technique may be repeated when
ever there is a history of headaches, mi

graines, facial, and temporomandibular 
joint pain. It is an excellent balancing 
technique. 
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14. Transverse Myofascial Release: diaphragms: 
pelvic, respiratory, abdominal, and thoracic 

inlet 

This 3-part process is an excellent bal
ancing technique. 

Total Hip Replacement 
(Acute, In-Hospital, Initial Day After Surgery) 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. Soft Tissue Myofascial Release Technique: 
knee joint on the side that has been 
operated upon 

3. Articular Fascial Release Technique: knee 
joint on the side that has been operated 
upon 

4. Soft Tissue Myofascial Release Technique: 
ankle and foot on the side that has been 
operated upon 

5. Articular Myofascial Release Technique: 

ankle joints (tibiotalar and subtalar) foot 

joints on the side that has been operated 
upon 

• Dorsiflexion must be attained to at least 
10 degrees 

6. Soft Tissue Myofascial Release Technique: 
hip joint that has been operated upon 

7. Muscle Belly Technique: hamstrings, 
quadriceps, gastrocnemius, tibialis anterior 

on the side that has been operated upon 
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Total Knee Replacement 
(Acute, In-hospital, Initial Day After Surgery) 

TREATMENT 

1. The Spinal Protocol (Steps 1 to 14.) 

2. Soft Tissue Myofascial Release Technique: 
hip joint on the side that has been operated 
upon 

3. Articular Myofascial Release Technique: hip 
joint on the side that has been operated 
upon 

4. Soft Tissue Myofascial Release Technique: 
ankle and foot on the side that has been 
operated upon 

5. Articular Fascial Release Technique: 
tibiotalar and subtalar foot joints (ankle 
joints) on the side that has been operated 
upon 

• Dorsiflexion must be obtained to at 
least up to 10 degrees. 

6. Soft Tissue Myofascial Release Technique: 
knee joint, the joint that has been operated 
upon 

7. Muscle Belly Technique: hamstrings, 
quadriceps, gastrocnemius, tibialis anterior, 
peroneals, on the side that has been 
operated upon 



THE BASIC PROTOCOLS OF MYOFASCIAl RElEASE 175 

The Treatment of a Patient with low Bock Pain 
Using on Integrated Systems Approach 

A male client arrives for evaluation and treatment. 
His complaints include: ten years of low back 
pain,with intermittent left leg pain during �he 
three years prior to evaluation. He has a history 
of headaches since childhood, but they have been 
contained with medication. He has suffered from 
indigestion with heartburn and some stomach 

cramps for one year, and he is concerned that the 
stress of his job will continue to cause this indi
gestion. He is thirty-five years old. He plays rac
quetball once a week. He stopped smoking six 
years ago. He sleeps well. His family is important 
to him. He goes to his children's sports and edu
cation events. He likes to ski and does not vaca

tion enough. 
Initially, the therapist finds mild postural 

asymmetry, low back and cervical movement dys
function, mild weakness of the left foot and lower 
extremity musculature, and limited left leg range 
of motion. Biomechanics are addressed. Muscle 
Energy and 'Beyond' Technique is performed. 
Pelvic dysfunction (a left upslip and a right our
flare) is corrected. Sacral dysfunction is addressed. 
A left descended sacrum, a left posterior vertical 
rotation of the sacrum, bilateral extended sacrum, 
unilateral flexed sacrum on the right, and a left 
on right sacral torsion are corrected. Some flexed 
and extended Type [ dysfunction is addressed. 
Occipitoatlantal and atlantoaxial joint dysfunc
tion are corrected. Postural symmetry is restored. 
Lower extremity pain is eliminated. Range of 
spinal mot.ion is increased almost to normal. Back 

pain decreases by 30 percent. This occurs dunng 
4 hours of treatment. (4 sessions of 1 hour each.) 

Strain and Counterstrain is then performed 
to eliminate protective muscle spasm. The hyper
tonicity of the following muscles is addressed: 
bilateral iliacus, bilateral hamstring, bilateral gas
trocnemius, anterior L5, anterior T 12 left, ante
rior T4, elevated left first rib, O/M left. After one 
hour of treatment, lower extremity ranges of 
motion are within normal limits and pain-free. 
Spinal extension (cervical, thoracic, lumbar and 

lumbosacral) is almost pain-free in outer ranges. 
Back pain is reduced by 70 percent. 

The Spinal Protocol is now performed once 
(Steps 1 to 14.). After 4 hours (4 sessions of 1 
hour each), Myofascial Release is complete, the 
patient is totally pain free without any heartburn 
or indigestion. He stops using his headache med
ications. He describes less stress, improved pro

ductivity at work, and less tension at home. 
Advanced Strain and Counterstrain Technique 

is performed during one treatment session. The 
client responds well to the following techniques: 
Aorta, Vena Cava, Iliac Arteries bilateral, and 
Femoral Arteries bilateral. He immediately repons 
increased energy, an ability to stand straighter 
with decreased tension in both legs. 

Cranial T herapy is performed during one 
treatment session. Visceral Manipulation is then 
performed during a 30 minute session, focusing 

on tensions around the medial pericardia I liga
ments, the cardiac sphincter, and the hepatogas
tric ligaments of the lesser omentum. 

The patient is discharged pain-free and fully 
functional, with exceptional client satisfaction. 
After 6 months he is still pain-free, medica tion
free, and fully functional. 



PART SIX 

RESEARCH 



CHAPTER 26 

INCREASING RANGE OF MOTION WITH MYOFASCIAl RElEASE 

The following research are excerpts from Devel
opmental Manllal Therapy (or Physical Rehabil
itation (or the Neurologic Patient, Vol. I, II, 
Weisel fish, Sharon Honey. Ph.D., The Union lnsti
tute, 1992, copyright 1993 by Weiselfish, Sharon 
Honey, Ph.D., UMI Dissertation Series, Ann 
Arbor, Michigan, modified for this volume. 

A Statistical Analysis of a Quantitative Research 
Study With Neurologic Clients as Subjects 

Developmental Manual Therapy 

Utilization of Manual and CranioSacral Therapy 
for treatment of the neurologic patient, results 
in a process of normalization. The amount of 
progress and the speed of progress appear depen
dent on the severity and the chronicity of the neu
romusculoskeletal dysfunction. Without the 
intervention of Integrative Manual Therapy, the 
anticipated process of recovery for a patient suf
fering from a traumatic brain injury appears ro 
follow the Glasgow Coma Scale/Ranchos Los 
Amigos Scale. When lntegrative Manual Therapy 
is implemented to provide Structural Rehabilita
tion with an Integrated Systems Approach for cor
rection of neuromusculoskeletal dysfunction, the 
patient's process of recovery does not always 
adhere ro the criteria of the Glasgow Coma 
Scale/Ral1chos Los Amigos Scale. 

The effectiveness of Integrative Manual Ther
apy is a function of the skill of the practitioner. 
The accuracy of the differential diagnosis of pri
mary dysfunctions also is greater with the greater 
expertise of the practitioner. With increased exper
tise and practice, the practitioner develops the 
knowledge and skill to treat the primary areas of 
dysfunction first, whether those dysfunctions are 
biomechanical, muscular, fascial, neural or vas-
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cular. When primary dysfunctions are treated first, 
results are more effective and efficient. 

Recovery with Integrative Manual Therapy 
is a process of normalization. Body systems nor
malize; body functions normalize. This process 
of normalization continues as long as the practi
tioner, or the combination of practitioners and 
health care professionals can provide all the inter
vention needed ro address all the dysfunction in 
all body systems. Depending on the sites of the 
injuries and which unique primary dysfunction 
the patient presents with (these are always unique 
ro each patient), the patient will recover function 
according ro function lost. Occasionally moror 
function will begin ro normalize first; occasion
ally cognitive function will recover first. This is 
ultimately dependent on the severity, number, and 
sites of injuries. 

As the patient receives treatment with Struc
tural Rehabilitation, the healing of the neuro
musculoskeletal systems continues and the 
potential for function increases. If the Functional 
Rehabilitation process is also dysfunction, and 
function-specific with a focus on functional out
comes, the patient will fulfill his or her new poten
tial and will continually and consistently make 
gams. 

For patients with more chronic and severe 
problems, there does not appear to be a plateau 
with lntegrative Manual Therapy where improve
ment ceases. These patients continue to show 
improvement-occasionally small gains, occa
sionally quantum leaps in progress-but they 
never cease to present progress in at least some 
minor functional capacity. 

This process of normalization is uniquely 
induced by rehabilitation intervention which 
provides Structural and Functional therapy. The 
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results of rehabilitation are consistent for the early, 
post-acute patient (less than two years status post 
neurologic insult) and for the late post-acute 
patient (more than twO years status post neuro
logic insult). Habilitation programs for the neuro
pediatric client present similar results of 
normalization. 

The following study portrays this process of 
normalization of joint mobility utilizing Myo
fascial Release, a 3-Planar Fascial Fulcrum 
Approach. The outcomes of this study illustrate 
the potential recovery process for a neutologic 
patient. 

A 3-Planar Fascial Fulcrum Approach to Facilitate a 
Process of Normalization for the Chronic Neurologic 
Patient 

In this study, the physical therapist measures 
ranges of motions ro document changes in a 
patient's mobility as one objective measure of 
improvement or regression in motor status. The 
approach assumes that measured increases in 
degrees of joint mobility reflect an improvement 
in the patient'S musculoskeletal status. The pur
pose of this study is threefold: First, it examines 
the effects of Myofascial Release: A 3-Planar Fas
cial Fulcrum Approach on join mobility. Second, 
it documents ranges of motion for the neurologic 
patient as a normalization process. Third, it is 
argued that a technique which can affect the range 
of motion of more extensive body areas, influ
encing more tissues and structures than the local
ized areas being treated, might be more cost 
effective for institutions ro implement. 

(Key words: Neurologic patient, Range of 
motion, Soft Tissue Myofascial Release, Articu
lar Myofascial Release, Normalization process, 
Fulcrum.) 

A rehabilitation assessment of the neurologic 
patient typically observes motor behavior, includ
ing passive and active range of motion. Tech
niques ro improve and occasionally ro maintain 
joint mobiliry are commonly integrated into the 
therapeutic program. Physical therapists assign 

exercises ro maintain and increase passive range 
of motion. These exercises affect the intra-artic
ular and extra-articular tissues (capsules, liga
ments, tendons) as well as the soft tissue (muscle 
and connective tissue) of the treated body part. 
Therapists also commonly apply joint mobiliza
tion techniques. Mobilization affects intra-artic
ular and extra-articular tissues. Joint mobilizations 
have a more limited affect on the muscle and fas
cia of the toral body. 

Since Myofascial Release is a manual therapy 
approach designed ro affect the continuous, con
tiguous system of connective tissue that envelops 
every cell and fiber in the body, it can be utilized 
ro increase passive range of motion. Because of 
the continuity of connective tissue system, the 
effects of tissue tension release may not be lim
ited ro the joint or the treated body part. 

In this study, ten neurologic patients, all with 
severe, post-acute traumatic brain injuries (more 
than two years status posttraumatic brain injury) 
were treated with Myofascial Release. The treated 
body regions were measured for changes in ranges 
of motion resulting from the manual therapy. The 
untreated body areas were also tested for changes 
in ranges of motion in order to observe if this 
technique affected more of the rotal body than 
the specific areas treated. 

Neurologic patients commonly present a syn
ergic pattern of spasticity that inhibits movement 
and contributes ro decreased joint mobility and 
ranges of motion. Physical therapists treating a 
neurologic patient, utilizing passive range of 
motion of joint mobilization exercises, observe 
whether the therapeutic results of Myofascial 
Release are also limited ro the treated joints. An 
approach that provides beneficial effects on mul
tiple body parts might be more cost effective than 
more rra?itional approaches such as range of 
motion and joint mobilization. 

Ranges of motion are typically measured with 
a goniometer. Therapists document any increase 
or decrease in degrees of mobility as indicated by 
goniometric measurements. The success of a ther
apeutic intervention is typically measured by the 
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increase in degrees of mobility attained with the 
therapy as measured by the goniometer. This mea
surement and interpretation process is generally 
an accepted standard for all patient populations: 
orthopedic, pediatric, neurologic, and others. 

Pathological Neutral as an Indicator 

Neurologic patients with typical synergic patterns 
of spasticity exhibit typical patterns of limitation 
in tange of motion. Certam joints commonly pre
sent with a typical gross limitation of motion in 
one specific direction. For example, compare a 
healthy wrist joint with a dysfunctional wrist 
joint. The comparison is different from a com
parison between a healthy wrist joint and the 
spastic wrist joint of a neurologic patient. 

Table IV 

This joint might present with a gross postural 
deviation, even a deformity. The typical gross 
deviation patterns show excessive mobility in spe
cific directions. These patterns are commonly pre
sent in patients with severe neurologic findings, 
in the following joint movement ditections: 

1. Shou Ider add uction 

2. Elbow flexion 

3. Wrist flexion 

4. Hip adduction 

5. Ankle plantar flexion 

6. Ankle inversion 
Hip internal rotation and forearm pronation 

are often in similar disrorted patterns. Patients 
can exhibit knee flexion synetgy or extension 

Wrist Joint Range of Motion: Normal, Dysfunctional, Spastic 

Healthy Wrist Joint 

Plane of motion: Sagittal plane: Extension <--+ Flexion 

70' 60' 50' 40' 30' 20' 10' O' 10' 
I I 
Extension 
100%" 

Dysfunctional Wrist Joint 

Normal 
Neutral 

20' 30' 40' 50' 60' 70' 80' 
I 

Flexion 
100%" 

Plane of Motion: Extension .......... Flexion: Limitarions in both direction of the sagittal plane. The pathologic 
neutral is displaced from neutral. 

70' 60' 50' 40' 30' 20' 10' O' 10' 20' 30' 40' 50' 60' 70' 80' 

I I I 
Extension 
100%" 

Barrier 
in Extension 

Spastic Wrist Joint of a Neurologic Patient 

Normal 
Neutral 

Pathologic 
Neutral 

in Flexion 

Flexion 
100%" 

Barrier 
in Flexion 

Plane of motion: Extension � Flexion: Gross limitations of motion in only one direction of movement on the 
sagittal plane. Range of motion in the opposite direction is often excessive. The pathological neurral is grossly 
distant from normal. 

70' 60' 50' 40' 30' 20' 10' O' 10' 20' 30' 40' 50' 60' 70' 80' 
I I I 
Extension Normal Flexion 
100%" Neutral 100%" 

Barrier Pathologic 
in Flexion Neutral 

.. within normal limits in Flexion 
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Figur. 132. W"I exlensian synergy. 

Figure 133. Ankle invellion ponern. 
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synergy, and occasionally wrist extension synergy, 
which are also commonly found in the pattern of 
hypomobility. See Figure 132 for wrist flexion 
patterns; see Figure 133 for ankle inversion 
pattern. 

Normalization of Motion 

In the case of the wrist flexion patterns, a treat
ment technique which results in decreased left 
wrist flexion would promote the normalization 
of wrist joint mobility, especially if the negative 
change in degrees of mobility occurs concurrently 
with an increase in degrees of mobility of left wrist 
extension. 

In the case of ankle inversion patterns, a treat
ment technique that results in decreased degrees 
of right ankle inversion would be therapeutically 
beneficial, especially if concurrent with an increase 
in degrees of ankle eversion. This would be ther
apeutically more effective than an overall increase 
in degrees of mobility in all directions on all 
planes. 

A purpose of this study was to present and 
observe Myofascial Release a a process of nor
malization of range of motion for the neurologic 
patient. Normalization would result in decreased 
postural deviations and deformities. A less severe 
pathologic neutral on one or more planes of 
motion needs to occur. In the case of wrist flex
ion patterns, this would mean an increase in left 
wrist extension with a decrease in left wrist flex
ion. In the case of ankl« inversion patterns, this 
would mean a decrease in the equinovarus pos
ture: decreased plantar flexion and decreased 
IIlverSlOn. 

Procedure 

Myofascial Release: A 3-Planar Fascial Fulcrum 
Approach was utilized. Two specific techniques 
were performed: Soft Tissue Myofascial Release 
and Articular M yofascial Release technique. 

This Fascial Fulcrum Technique is a 3-Planar 
process, performed at areas of decreased soft 
tissue and joint mobility. The technique is as 
follows: 
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The Soft Tissue Myofascial Release Technique: 
A 3-Planar Concept 

POSITION 

• Hands are positioned in a "sandwich" for
mation, on both sides of the body part to be 
treated (anterior/posterior or medial! 
lateral). 

TREATMENT 

I. The body part is compressed with minimal 
force (5 grams of force; nOt enough force to 
burst a soap bubble). 

2. The hands are moved in opposite directions 
in order to distort the body tissue between 
the hands. This distortion of the body 
tissues occurs on three planes, one plane at 
a time. The hands do not move on the skin. 
Distortion of the internal tissues is the 
objective. 

3. The hands displace the tissue in an indirect 
manner in the direction of ease, i.e., the 
direction of greatest tissue mobility, greatest 
tissue flexibility, least restriction, and least 
inhibition. 

4. The planes of distortion are "stacked," one 
plane at a time until the "fulcrum" is 
attained. 

5. The Fulcrum: This is the fixed point 
around which the tissue unwinds. The 
minimal compression forces are maintained. 
The forces, which displaced the position of 
the tissue on three planes, are maintained . 
The culmination of these forces is the 
fulcrum around which the fascial tissue will 
unwind. 

6. The Release: The fulcrum is maintained 
throughout the technique. The hands do 
not move as the tissue movement occurs 
(although the temptation to move the hands 
is often great). The goal is 1I0t a physiologic 
unwinding of a body part. The objective is 
the internal "unraveling" of the fascial 
tissue. By maintaining the fulcrum, the 
force of energy contributing to the fascial 
release will produce more effective and 
efficient changes in the internal 
environment, i.e., the connective tissue. 

The internal fascial unwinding is slow and 
gentle. Quick, repetitive, and forceful 
physiologic movements are not allowed. If 
the patient begins to move any body part 
quickly, with repetition, or with force, the 
practitioner asks the patient not to move. 
The body parts are allowed to slowly and 
gently change position in space. At the end 
of the release the hands will be in different 
positions because of the unwinding of the 
body tissues within. The body parts will be 
in a more normal anatomical neutral. 

(For further explanation of this technique, refer 
to the example in the following section). 
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Figure 134. Soh rlSSlle MyollJl(iol Releose 01 the shoulder girdle ond 
dovipedorolllJl(io. 

Example: 
Soft Tissue Myofascial Release af the 
Clavipe(toral Fascia of the Shoulder Girdle 

INDICATION 

Protracted shoulder girdle posrure and limitation 
in shoulder girdle and shoulder joint ranges of 
motion. 

POSITION 

• Supine or sitting . 

• One hand of the therapist is posterior to 
scapula. The fingers are spread apart con
tacting as much tissue as possible. The heel 
of the hand (thenar and hypothenar emi
nences) contacrs the humeral head. The 
other hand of rhe rherapist resrs on rhe 
clavipecroral region of that side. The same 
fingers can contacr supraclavicular rissue, 
clavicle, and infraclavicular rissue and ribs. 

TREATMENT 

1. Compression of the clavipecroral region 
wirh both hands squeezing gently, imaging a 
soap bubble berween the hands. This gende 
compression is maintained rhroughour the 
rechnique. 

2. First Plane: The anterior hand mobilizes rhe 
rissue in a cephalad direction white the 
posterior hand moves the tissue in a caudad 
direcrion (causing a distortion of rhe soap 
bubble). The hands return to neurral and 
reverse directions: the anterior hand moves 
rhe tissues in a caudad direcrion while the 
posrerior hand moves rhe rissues in a 
cephalad direction. The direcrions 
(cephalad/caudad or caudad/cephalad) of 
the greatest mobility wirh the leasr 
restrictions are derermined. The hands are 
moved in rhe "indirect" direcrion of ease. 
The hands mainrain rhis new position. 
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3. Second Plalle: The second plane movements 
are not "stacked." The hands and the 
tissues are not returned to neutral. The first 
plane tissue distortion pattern is 
maintained. The tissue is now moved with 
the anterior hand in a medial direction 
while the posterior hand moves the tissue in 
a lateral direction. The hands return to 
neutral on this plane and compare the ease 
of tissue mobility to when the anterior hand 
moves the tissue in a lateral direction while 
the posterior hands move the tissues in a 
medial direction. The directions 
(medial/lateral or lateral/medial) of the 
greatest mobility and least restrictions are 
determined. The tissue is retuned to that 
position. 

4. Third Plane: The third plane motions are 
now "stacked." The hands and the tissues 
are not returned to neutral. The first and 
second plane tissue distortions are 
maintained. The tissue is now moved in a 
clockwise direction with the anterior hand 
while the posterior hand moves the tissue in 
a counterclockwise direction. The tissue is 
then returned to neutral on this plane; the 
opposite tissue distortion pattern is 
compared. The tissue is now moved in a 
counterclockwise direction with the 
anterior hand while the posterior hand 
moves the tissue in a clockwise direction. 
The two different tissue distortion patterns 
(clockwise/counterclockwise and 
counterclockwise/clockwise) are compared. 
The indirect pattern of tissue distortion is 
determined. The tissues are moved into the 
direction of distortion. 

5. The Fulcrum: Up to this point, each hand 
has exerted four different mechanical forces 
on the body to distort the tissue between 
then hands. The directions of force are: 

• Compression 

• Superior or inferior 

• Medial or lateral 

• Clockwise or counterclockwise (medial 
rotationllateral rotation). 

Each hand now maintains all four 
directions of force, also maintaining a 
fulcrum for the tissue unwinding, for the 
duration of the application of the 
technique. 

6. The Release: Maintain the fulcrum. As the 
tissue unwinds and movement occurs in the 
body's internal environment, there is a 
temptation to move the hands and release 
the fulcrum. The temptation must be 
resisted. The therapist and patient may 
perceive heat, paresthesia, anesthesia, 
vibration, fatigue, electricity, cold, 
perspiration, pain, circulatory changes, 
breathing changes, sympathetic skin 
erythremia or blanching, and other 
phenomena. Do not release the fulcrum. By 
the end of the application of the technique 
the signs and symptoms will subside. When 
all movement, signs, symptoms, and 
perceptions have ceased, the technique is 
complete. 

RESULT 

Increased range of Illotion. 
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Figure I3S. Treatment with Soh r""", Myol""ial Release 01 the right 
glenohumeral joint. 

Figure 136. Treatment with Articular Myol""ial Release 01 the right 
glenohumeral joint. 

Example: 
Articular Myofascial Release of the 
Glenohumeral Joint 

INDICATlDN 

Limitations of glenohumeral joint movements. 

POSITION 

Supine or sirting . 

• One hand of the therapist grips the shoul· 
der girdle to control the position of the gle
noid fossa. The other hand grips the upper 
arm to control the position of the humeral 
head. Joint surfaces are nor distracted or 
approximated. 

TREATMENT 

1. First Plane: The superior hand on the 
shoulder girdle pulls the glenoid fossa 
cephalad while the inferior hand on the 
upper arm pulls the humeral head caudad. 
The articular surfaces are then returned to 
neutral. Now the directions ate reversed: 
the superior hand pushes the glenoid fossa 
caudad while the inferior hand pushes the 
humeral head cephalad. A comparison is 
made: Which pattern of directions 
(cephalad/caudad or caudad/cephalad) was 
the most mobile? The joint surfaces are 
returned to the positions of greater 
mobility. The positions of the articular 
surfaces on the plane are maintained. 

2. Second Plane: The second plane movements 
are "stacked." The superior hand holding 
the shoulder girdle can push the glenoid 
fossa in an anterior direction while the 
inferior hand holding the upper arm can 
push the humeral head in a posterior 
direction. The articular surfaces are then 
returned to neutral. Now the directions of 
displacement of the articular surfaces are 
reversed: the superior hand pushes the 
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glenoid fossa in a posterior direction while 
the inferior hand pushes the humeral head 
in an anterior direction. The displacement 
patterns (anterior/posterior or posteriorI 
anterior) are compared. The joint surfaces 
are moved in the indirect directions of ease. 
The articular surfaces are maintained in this 
new position. 

3. Third Plane: The third plane movements 
are "stacked." The superior hand gripping 
the shoulder girdle rotates the glenoid fossa 
in an external direction of rotation while 
the inferior hand gripping the upper arm 
rorates the humeral head in an internal 
direction. The articular surfaces are then 
returned to neutral and the directions of 
displacement are reversed: the superior 
hand pushes the glenoid fossa into an 
internal direction of rotation while the 
inferior hand moves the humeral head into 
external rotation. The patterns of 
displacement (externaVinternal rotations or 
internal/external rotations) are compared. 
The articular surfaces on this plane are 
moved in the direction of greatest mobility, 
least resistance. The positions of the 
articular surfaces on the plane are 
maintained. 

4. The Fulcrum: Each hand mechanically 
exerts three different directions of forces to 
position the articular surfaces in opposite 
directions on three planes. Each hand 
maintains all three directions of forces, 
maintaining a fulcrum for the tissue 
unwinding of the joint capsule and 
ligaments throughout the duration of the 
technique. 

5. The Release: Maintain the fulcrum. As the 
tissue unwinds and sensations of extra
articular and intra-articular movement are 
perceived, there is a temptation to move the 
hands and release the fulcrum. This 
temptation to release the fulcrum must be 
resisted. The fulcrum is maintained until all 
movements, all signs, all symptoms, and all 
perceptions have ceased. 

RESULT 

Improved articular balance. Neutral balance of 
the humeral head within the glenoid fossa will be 
more normal; joint mobility will be increased; 
range of shoulder motions will be increased. 



188 INTEGRATIVE MANUAL THERAPY FOR THE CONNECTIVE IIISUE SYSTEM 

Tabl. VI 

Number of Treated and Untreated Joints Measured in Ten Treated Patients 

Treated Joints 
Left Right Total 

Hip 5 4 9 

Knee 5 3 8 

Ankle 6 5 11 

Shoulder 4 3 7 

Elbow 1 0 1 

Wrist 3 2 5 

TOTAL 24 7 4 

5 8.5% 41.5% 100% 

Method 

Ten subjects with severe late post-acute traumatic 
brain injury, who were inpatients at a long-term 
care facility, participated in this study. Participants 
included four women and six men. Years of 
injuries were: 1968, 1979, 1983, 1986, 1987, 
1988, and 1989. 

Joints treated with Myofascial Release 
included: hip joints, knee joints, ankle joints, 
shoulder joints, elbow joints, and wrist joints. 
Twenty-four left side joints were treated (58.5 
percent) and 17 right side joint were rreated (41.5 
percent). Forty-one treated joints were measured 
before and after treatment by impartial therapists. 
The practitioners also measured the untreated 
joints (before and after Myofascial Release tech
niques were performed on the 41 treated joints). 
Thirty-five left-side, untreated joints were mea
sured (46.1 percent). Forty-one right-side un
treated joint were measured (53.9 percent). (See 
Table VI.) 

Directions of motion were measured at the 
treated and untreated joints before and after 
Myofascial Release techniques were performed. 
Six directions of movement on three planes were 
measured at the treated and untreated hip joints: 

Untreated Joints 
Left Right Total 

5 6 11 

5 7 12 

4 4 8 

5 7 12 

9 10 19 

7 7 14 

35 4 76 

46% 53.9% 100% 

flexion, extension, adduction, abduction, inter
nal rotation, and external rotation. Two direc
tions of movement on one plane were measured 
at the knee joints: flexion and extension. Four 
directions of movement on two planes were mea
sured at the ankle joints: planar flexion, dorsi
flexion, inversion and eversion. Six directions of 
movement on the three planes were measured at 
the shoulder joints: flexion, extension, adduction, 
abduction, internal rotation and external rota
tion. Two directions of movement on one plane 
were measured at the elbow joints: flexion and 
extension. Two directions of movement were mea
sured on one plane at the wrist joints: flexion and 
extenSIon. 

At the treated joints, 83 (55.7 percent) direc
tions of movement were measured on the left side, 
and 66 (44.3 percent) directions of movement 
were measure on the right side. At the untreated 
joints, 108 (45.4 percent directions of movement 
were measured on the left side, and 130 (54.6 per
cent) directions of movement were measuted on 
the right side. Multiple directions of movement 
were measured in order to observe the more far
reaching effects of the 3-Planar Myofascial 
Fulcrum Techniques. (See Table VII.) 
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Tabl. VII 

Number of Movements Measured in Treated and Untreated Joints in Ten Treated Patients 

Treated Joints Untreated Joints 
Left Right Left Right 

Hip Aexion 5 4 5 5 

Hip extension 2 2 4 5 

Hip adduction 4 3 5 5 

Hip abduction 4 4 5 5 

Hip internal rotarion 4 4 5 5 

Hip external rotation 4 4 5 5 

Knee extension 4 3 5 7 

Knee Flexion 5 3 5 6 

Ankle Planrar Aexion 6 5 4 4 

Ankle dorsiAexion 5 5 2 4 

Ankle inversion 6 5 4 4 

Ankle eversion 6 5 3 4 

Shoulder Aexion 4 3 5 7 

Shoulder adduction 4 3 5 7 

Shoulder abduction 4 3 5 7 

Shoulder internal rotation 4 3 4 7 

Shou Idee external rotation 4 3 4 7 

Elbow extension 1 0 9 10 

Elbow Aexion 1 0 9 10 

Wrist extension 3 2 7 7 

Wrist flexion 3 2 7 7 

TOTAL 83 66 10 8 1 30 

55.7% 44.3% 45.4% 54.6% 
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Interpretations of the data for conclusion regard
ing "normalization" of ranges of motion used the 
following standards of normal mobility. (See Table 
VII!.) 

Tabl. VIII 

Standards of Normal Mobility 

Hip Flexion 0-125 

Extension 0-10 

Adduction 0-30 

Abduction 0-45 

Internal Rotation 0-45 

External Rotation 0-45 

Knee Extension 0 

Flexion 0-140 

Ankle Plantar Flexion 0-45 

Dorsi Flexion 0-20 

Foot Inversion 0-40 

Eversion 0-20 

Shoulder Extension 0-45 

Flexion 0-1 80 

Adduction 0 

Abduction 0-1 80 

Internal Rotation 0-90 

External Rotation 0-90 

Elbow Extension 0 

Flexion 0-145 

Wrist Extension 0-70 

Flexion 0-80 

Therapists used goniometers to measure move
ments before and after treatment. Changes in 
degrees of mobility were documented as: 

• Increased degrees of joint mobility 

• Decreased degrees of joint mobility 

• No change in degrees of joint mobility 

If measured changes of joint mobility were +2 
degrees, this was documented as no change in 
joint mobility. All increases in degrees of mobility 

were interpreted as normal, except for those 
directions of movements that were excessive as 
shown in Figures 132 and 133, where increased 
degrees of mobility would have resulted in 
increased postural deviation and deformity into 
the synergic pattern of spasticity. The degrees of 
mobility in these directions of motion are com
pared to the Standards of Normal Mobility pre
sented in Table 3. The directions of movement, 
which required negative degrees of mobility 
changes for normalization included: hip adduc
tion, hip internal rotation, knee flexion, ankle 
plantar flexion, ankle inversion, shoulder adduc
tion elbow flexion, and wrist flexion. 

Results 

The Myofascial Release Techniques affected all 
patients. Of the treated joints, 96 (64 percent) of 
the measured directions of movement changed to 
more normal; 17 (11 percent) of the measured 
direction of movement changed to less normal; 
36 (24 percent) of the measured directions of 
movement showed no change. (Differences of +2 
degrees were documented as no change.) Of the 
untreated joints, 136 (57 percent) of the measured 
directions of movement changed to more normal, 
32 (13 percent) of the measured directions of 
movement changed to less normal, and 71 (30 
percent) of the measured direction of movement 
showed no change. (Differences of +2 degrees 
were documented as no change.) (See Table IX.) 

All joints displayed increase mobility after 
treatment. The distribution of the nornlaiizati01I 
process in Treated and Untreated Joints by direc
tions of movements measured can be seen in Table 
X. 

Discussion 

When a neurologic patient is treated with passive 
ranges of motion or joint mobilization techniques, 
the local tissues and structures directly addressed 
with therapy are affected. Changes in joint mobil
ity and ranges of motion will typically be observed 
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rable IX 

Distribution of Normalization Process In Treated and Untreated Joints 
for All Directions of Movement Measured by Joint, Number and Percent 

Treated Joints Untreated Joints 

Change to Change to No Change Change to Change to No Change 
More Normal Less Normal (within 2') More Normal Less Normal (within 2") 

Hip 3 2  73% 3 7% 9 

Knee 7 4 7% 0 0% 8 

Ankle 2 7  63% 5 12% 11 

Shoulder 21 60% 9 26% 5 

Elbow 2 100% 0 0% 0 

Wrist 7 70% 0 0% 3 

TOTAL 96 64% 1 7  11% 36 

specifically at the localized treated joint or joints 
after therapy. The techniques ordinarily applied 
are direct approaches: stretching/pulling/pushing 
against the barrier, against tissue resistance, often 
requiring energy exertion of the therapist, and 
occasionally causing discomfort for the patient. 

The 3-Planar Fascial Fulcrum Approach is an 
indirect approach. It does not force the tissue, 
requires minimal energy exertion of the therapist, 
and causes minimal discomfort. 

The results of the study indicated that Soft 
Tissue Myofascial Release and Articular Fascial 
Release are effective techniques to increase ranges 
of motion in the severe and chronic neurologic 
patient with gross postural deviation and 
deformities. 

The study results indicate that the 3-Planar 
Fascial Fulcrum Approach has extensive effects 
and is capable of affecting ranges of motion in 
body parts that are not treated. This is possibly 
due to the anatomic continuity of the fascial 

20% 34 5 8% 8 1 4% 1 7  29% 

53% 1 3  57% 1 4% 9 39% 

26% 16 55% 3 10% 10 34% 

14% 29 4 8% 11 1 8% 21 34% 

0% 26 6 8% 5 1 3% 7 1 8% 

30% 1 7  61% 4 14% 7 25% 

24% 1 35 5 7% 31 1 3% 71 30% 

tissue. This might result in less time spent by ther
apists in attaining and maintain ranges of motion 
in heath care facilities with severely impaired 
patIents. 

A process of normalization is presented for 
consideration. The neurologic patient population 
with severe spasticity is unique: increased degrees 
of mobility in all directions on all three planes are 
not always beneficial for this patient population. 
Often this would mean an increase in gross pos
tural deviations and deformities. This Indirect 3-
Planar Fascial Fulcrum Approach results in a 
normalization of tissue tension. The results of this 
study show an increase in degrees of mobility 
when appropriate and a decrease in degrees of 
mobility when appropriate, attained by these 
treatment techniques. 

Because the fascial system is a total body, con
tinuous, and contiguous system, effects on other 
body systems and other body functions often 
occur. 
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Tabl. X 

Distribution of Normalization Process In Treated and Untreated Joints 
by Dire(tions of Movement Measured, Number and Percent 

Treated Joints Untreated Joints 

Change to Change to No Change Change to Change to 
More Normal Less Normal (within 2") More Normal Less Normal 

Hip 

Flexion 77.8 7 22.2 2 50.1 5 

Extension 25.0 1 75.0 3 22.5 2 33.3 3 

Adduction 42.9 2 57.1 4 60.0 6 10.0 1 

Abduction 75.0 6 25.0 2 40.0 4 40.0 4 

Int'l Rotation 100.0 8 80.0 8 

Ext'l Rotarion 87.5 7 12.5 1 80.0 8 

Knee 

Extension 14.3 1 85.7 6 41.7 5 8.3 1 

Flexion 75.0 6 25.0 2 72.7 8 

Ankle 

Plantar Flexion 72.7 8 27.3 3 50.0 4 

Dorsiflexion 50.0 5 20.2 2 30.3 3 50.0 3 16.7 1 

Inversion 90.0 to 9.1 1 62.5 5 

Eversion 36.4 4 27.3 3 36.4 4 57.1 4 28.6 2 

Shoulder 

Extension 

Flexion 57.1 4 42.9 3 58.3 7 16.7 2 

Adduction 85.7 6 14.3 1 66.7 8 

Abduction 42.9 3 42.9 3 14.3 1 33.3 4 33.3 4 

1nt'l Rotation 85.7 6 14.3 1 54.6 6 9.1 1 

Ext'l Rotation 28.6 2 42.9 3 28.6 2 36.4 4 36.4 4 

Elbow 

Extension 100.0 1 52.6 10 21.1 4 

Flexion 100.0 1 84.2 16 5.3 1 

Wrist 

Extension 60.0 3 40.0 2 50.0 7 28.6 4 

Flexion 80.0 4 20.0 1 71.4 10 

Total 64.4 96 11.4 17 24.2 36 56.3 134 13.4 32 

No Change 
(within 2') 

50.0 5 

44.4 4 

30.0 3 

20.0 2 

20.0 2 

20.0 2 

50.0 6 

27.3 3 

50.0 4 

33.3 2 

37.5 3 

14.3 1 

100.0 3 

25.0 3 

33.3 4 

33.3 4 

36.4 4 

27.3 3 

26.3 5 

10.5 2 

21.4 3 

28.6 4 

30.3 72 
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Table XI 

Summary Statistics for Motions Which Become More Normall in Treated and Untreated Patients 
number of patients (N), mean + standard deviation (sd), medical range (minimum- maximum) for absolute 
value of difference (post-pre)' 

T reate d J  Dints u ntreate d J  . omts 
Motion N Mean + sd Median, range N Mean + sd Median, range 

Hip 

Flexion 7 11. 6+ 6.7 10,4-24 5 11.4 + 4.7 13,4-16 

Extension 1 6.0 + 0 6,6-6 2 8.0 + 2.8 8,6-10 

Adduction 3 15.3 + 10.0 16,5-25 6 6.7 + 2.7 6, 4-10 

Abduction 6 6.3 + 2.4 6,4-10 4 6.3 + 2.9 5.5,4-10 

Internal Rotation 8 1l.l+10.L 6.5,4-34 8 14.5 + 12.4 11, 4-40 

External Rotation 7 15.4 + 7.9 16,5-28 8 11.9 + 7.0 10, 5-26 

Knee 

Extension 1 8.0 + 0 8,8-8 5 13.0 + 15.8 5, 4-41 

Flexion 6 11.3 + 8.9 9, 5-29 8 12.4+7.1 12.5, 3-23 

Ankle 

Plaorar Flexion 8 7.0 + 2.8 6,4-12 4 10.0 + 5.7 8,6-18 

Dorsi Flexion 5 18.4 + 18.5 8,6-50 3 7.3 + 2.3 6,6-10 

Inversion 10 14.2 + 10.3 11,4-40 5 11.2 + +5.2 10, 6-20 

Eversion 4 13.5 + 11.2 12,4-26 4 13.5 + 5.3 15,6-18 

Shoulder 

Extension 0 0 

Flexion 4 21.3 + 14.4 17.5, 10-40 7 18.0+5.7 20, 10-25 

Adduction 6 14.2 + L4.3 5,5-35 8 10.3 +9.9 6.5,5-34 

Abduction 3 15.0 + 17.3 17.5,5-45 4 17.0 + 20.8 7.5,5-48 

Internal Rotation 6 20.8 + 13.6 7.5,5-10 6 15.7 + 8.2 12.5,9-30 

External Rotation 2 7.5 + 3.5 10, 10-10 4 12.0 + 12.1 6.5, 5-30 

Elbow 

Extension 1 10.2 + 0 5, 5-5 10 11.4+5.9 10, 4-20 

Flexion 1 5.0 + 0 20, 15-25 16 10.3 + 7.2 7.5,3-25 

Wrist 

Extension 3 20.0 + 5.0 7.5,5-70 7 17.0 + 8.8 20,4-25 

Flexion 4 22.5 + 31.8 10 13.1 + 6.1 12,5-22 

, Improvement of at least three degrees. 
1. Absolute value of improvement was used because for some motions, a negative difference meant improvemenr. 



CHAPTER 27 

A PICTORIAL CASE STUDY 

TREATMENT OF A LATE POST-ACUTE PEDIATRIC PATIENT 

Figure 137_ Muhiple hands per/Dfming Soh T"sue Myol",iol Rei .... ond a De· 
locilito�on 01 the Spin. T"hnique. 

Figure 138. Myol",ial Rei .... performed at multiple region>: A. Soh T"sue 
Myol",iol Rei .... 01 the n"k; B. Soh T"sue Myol"'ial Rei .... 01 the right 
shoulder; C. Neurol",ial Rei .... on a Sogi"al �one. 

194 

(ase Study 

A Soft Tissue Myofascial Release and Articular 
Myofascial Release was used for treatment of a 
late post-acute pediatric patient. (A multiple hands 
treatment session was utilized.) 

History 

This ll-year-old girl has been receiving long-term 
functional rehabilitation prior to this treatment 
session of Structural Rehabilitation. 

Goal 

To improve posture, mobility, tone and function. 

TREATMENT SESSION 

Figure 137 shows multiple hands performing Soft 
TissueMyofascial Release and De-facilitation 
of the spine to decrease hypertonicity followed 
by Decompression of L5/Sl. 

Figure 138 shows Soft Tissue Myofascial Release 
of the neck; Articular Fascial Release of the right 
shoulder and Neurofascial Release on a sagittal 
plane. 

Figure 139 shows Ttansverse Fascial Release of 
the Respiratory Abdominal Diaphragm, and the 
Thoracic Inlet with Neurofascial Release: Sagit
tal Plane, and Articular Fascial Release of the 
Right Glenohumeral Joint 

Note changes in head and neck posture, left shoul
der girdle protraction, right elbow and wrist flex
ion contracture, left thumb and fingers spasticity, 
right foot talar inversion, left knee and ankle artic
ular balance. 



A PICTORIAL (ASE IIUOY: TREATMENT Of A LATE POII·ACUTE PEOIAW( PATIENT 195 

Figur. 139. MyolllS(�1 R�,ose perlormed 01 muhip� regions: a. Abdominal R"Pi· 
ralory Diaphragm Reloose; b. Thor". Inl.1 Diaphragm R.�ose; c. N.uralllS(ial 
R,loose on a SogiMal �an.; d. Ar1iculor MyalllS(ial R,loose 01 the righl shoulder. 

Figvre 140. Belare Iroolmenl with 
MyalllS(ial R.loose; arrows poinl la oreos 
01 "gnilicanl pastural de,ialians. 

Fig'" 141. After �eotmenl with 
MyalllS(�1 R.loose. 

Fig", 142. Pm"" hip flexion before lrealmenl wilh MyolllS(�1 Reloose. 

Figore 143. Increosed passiv. hip flexion after Irealm.nl wilh MyolllS(ial R.loose. 
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Figure T 44. Active knee "tension ond onkle d,.,;n"ion belore tr .. tment with 
Myolo"iol Release. 

Figure 14S.lnu.osed odive knee exlension ond onkle dornn"ion ofter 
trealm.nt wilh Myol""ial R.le"",. 

Figur. 146. Trunk flexion belore trealment with Myol""ial Releas •. 

Figure 147. In"oosed trunk flexion after treotrnenl with Myol""ial 
Release. 
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Figu .. 148. 8iloler.II.I.1 arm .bdudiun wiill ,Ibow ,xlension 
bel". �"lmenl wiill My.l",i.1 Release_ (N.I.1hot pcrtienl is nol 
.ble I •• ".in dbow .xlension "lull shou�er obdudion.) 

rlgure 149. In<r.....l �loler.llol.1 arm .bdudion willi ina.....l .Ibow 
.xlension .her �"lmenl wiill Myolosdol R,I..,.. 

Figu .. 150. 8il.ler.1 shoolder 
,1".lion wilh elbow exlension belor. 
Ir"lmenl wiill My.I"'iol R,I..,.. 
(Nol. lh.1 poli,nl is nol .bl. l •• ".in 
elbow .xlension or lull shoulder 
eI"olion.) 

Figure 152. Midline poslure bel.re 
�"Imenl wiill Myol"'iol R'Iease. 

rlgO .. 151. lna.....l �1.ler.1 
shoulder devotion wiill inu.....l elbow 
exl,mion .her �"lmenl wilh 
Myolostial R,lease. 

Figor. 153. Midtlne pos1ure .her 
Ir"lm,nl wiill My.I..o.1 R,Iease. 
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A 

Abdomen, respirarory abdominal 
diaphragm release, 
124-125 

Abdominal cramps, 162 

ACTH, cortisone and, t 4 

Acupressure, 7 

Acupuncture, 52 

Adhesions, 68, 69 
discussed, 46 

Adipocytes, 15 

Adipose tissue, 12,29 

Adrenal glands, 55 

Afferenr gain, 90 

Alexander, F.M., 9 

Alexander Technique, 9 

Allergic reaction, 14 

Allopathic medicine, 28, 52, 53 

Alpha chains, 18-19 

Alveolar [issue, 38 

Amino acids, 18 

Angiogenesis, 42 

Animal research, 48-50 

Ankle, 109, 147 

Anterior comparrment syndrome, 
162 

Anterior iliosacral joint release, 
82-83 

Anterior superior iliac spine (ASIS), 
82 

Antibody, 15,62 

Aorra, 19. See also Hearr 
tunica media, 21 

Aponeuroses, 12,37,38 

Apraxia, 67 

Arch of arias, 95 

Archidonic acid, 42 

Arcing, 154, 157 

INDEX 

Arm, volar mid forearm, 47 

Arrhythmia, 7 

Artery. See also Blood; Blood vessel; 
Hearr 

umbilical arrery, 31 

Articular balance, 76 

Articular Myofascial Release 
Technique, 79-81 

Asclepiades, 3 

ASIS. See Anterior superior iliac 
spine 

Aston, Judith, 9 

Aston Patterning, 9 

Auriculo-therapy, 7 

Aurolysis,41 

Avicenna,3 

Awareness Through Movement 
(Feldenkrais), 9 

B 

Back pain. See also Pain 
causes, 5, 52 
spinal protOcol, 171-173 
treatment, 84-85 

integrated systems approach, 
175 

Bacteria, 14, 21. See also Infection 

Barral, Jean Pierre, 6, 11,57, 154, 
155, 158 

Barrier, 55 
epithelial tissue, 28 
ground substance, 21, 23 
"indirect " treatment techniques, 

5 
interbarrier zone, 70 

Basal lamina, 28 

Basement membrane collagen. See 
also Collagen 

discussed, 19-20, 28 

Basophils,14 

Biliary system, 56 

204 

Bindgewebbs Massage, 7 

Blood, 12, 33 
clotting, 41,42-43 
coagulation, 41 
connective tissue and, 12, 13,29 

erythrocytes, 32 
discussed, 32 

Blood cell, leukocyte, 15,42 

Blood vessel, 12, 19,38. See also 
ArterYj Heart 

arterioles, 42 
capillary permeability, 41 
runica adventitia, 29 
runica externa, 29 
venuoles,42 

Body rhythms, 10-11 

Body structure, 153 

Bone, 12, 23. See also Bursaj 
Skeletal system 

connective tissue and, 12,29, 
34, 36 
transitional zones, 37 

corrical bone, 37 
in general, 25, 32-33, 34-35, 37 
healing, 42,153 
subchondral bone, 49 
subluxation, 68 

Bone marrow, 15 

"Bone setting," 3-4 

Bone spur, 48 

Boundaries 
dermaromai boundary,S 
enteroromai boundary,S 
myoromal boundary, 5 
sclerotomal boundary, 5 

Brachial plexus, 54 

Bradykinin, 14, 41 

Brain, 59, 67 
motility, 11 

Burns, 44 

Bursa, 31. See also Bone 
connections, 12 
development, 31 



( 

Carbonate, 34 

Calcaneus, 147 

Calcium carbonate, 32 

Calcium phosphate, 32 

Cancer, 60, 68 
precancerous stare, 14 

Capsule release, 101-103 

Carboxy terminal peptides, 19 

Carpal tunnel syndrome, 101, 108, 
164 

Cartilage, 12. See also Connective 
tissue 

connective tissue ancl,12, 29 
discussed, 31-32 
elastic cartilage, 31-32, 36 
fibrocartilage, 12, 31, 36 

mineralized/unmineralized 
firbrocartilage,37 

hyaline cartilage, 12, 19,31-32, 
36 

immobilization, 49 

Cauda cquina, 47, 48 

Cell. See also Cell atrophy 
in connective tissue, 12,14 
cyotoskeleton, 26 
extra-cellular marrix, 12 
extracellular fluid, 33 
extracellular matrix 

components,24r 
inregrins, 26 
interstitial fluid, 23 
parenchymal cell, 11 
prOtein messenger, 23 

Cell atrophy, 48 

Cell membrane, 23 

Cerebral palsy, 25, 164 

Cervical syndrome, 93 
neck pain, 163 

Cervico-thoracic junction, 110 

Ch.uffour, Paul, 11,57,74,158 

Cheeks expression release, 114 

Chemotaxis, J.4, 42 

Chiropractic, 4 

Chondroblast, 19 

Chondrocostal joint, 51 

Chondrocytes, 31 

Chondromalacia, 104, 165 

INDEX 

Chondronectin 
collagen and, 21 
exrracellular matrix 

components,24t 

Chondrosternal joint, 51 

Chronic fatigue syndrome, 52 

Chua Ka, 8 

Circulatory system, 56 
alveolar tissue, 38 
treatment, 7 
vascular constriction, 25 

Cistern chyle, 61 

Clavicle, 77 

Clavi pectoral region, 77 

Colitis, 25 

Collagen, 12, 14,29 
bone and, 32, 34, 37 
chondronectin, 21 
collagenase, 44 
elastin, 20-21 
extracellular matrix 

componenrs,24t 
fibrillogenesis, 18-20 

collagenase degradation, 19 
fibronectin,21 
ground substance, 21-23 
iaminin,21 
procollagen,43 
reticulin, 21 
tropocollagen, 43 
types 

basement membrane collagen, 
19-20 

trimer, 19 
Type I, 19 
Type 11, 19 
Type Ill, 19 
Type IV, 19-20 
Type V, 20 
Type VI, 20 

viscoelastic nature, 19 

Collagenase, 44 

Compensatory <�trick " movement, 
145 

Compression systems, 25 

Connective tissue. See also Tissue 
alveolar tissue, 38 
blood and lymph, 12 
bone and cartilage, 12,29 
cellular components, 14-17 
classifications, 13t 

Connective tissue (continued) 
adipose tissue, 29 
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areolar tissue, 12,29 
connective tissue proper, 13t, 

29 
dense rcgu lar tissuc, 12, 29, 

37-38 
elastic tissue, 29, 38 
fascia, 29-31, 33 
Auid tissue, 13t, 29, 32 
interstitium, 23 
irregular tissue,12 
loose tissue, 12, 13,22-23, 

29,33,37 
supporting tissue, 13t, 29, 

31-32 
dysfunction, 67 
in general, 12-13,28, 29-32, 

34-35 
histopathology 

four stages of healing, 41-45 
in genera I, 41 

imJ11obilization,48-50 
atrophy/hypertrophy, 48 
critical fiber distance, 51 
microscopic changes, 50-51 
restoration of movemenr, 51 

syndromes, 52-53 
tissue spaces, 33 

Corium, 31 

Cornea, 19 

Coronal plane posture. See also 
Posture 

discussed, 137-138 
movement assessment, 139 

Coronary ligament, 31 

Costoclavicular articulation, 54 

Cranial dura balance release, 97-98 

Craniocervical junction, 92 

Craniocervical junction release, 
93-96 

extradural impingemenr release, 
96 

Craniosacral mechanism, 6 

Cranium, 34 

Cross-linking, 18 

Crying expression release, J 20 

Cyoroskeleton, 26 

Cyriax, Edgar, 4 

Cyriax, James, 4-5 
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Cystine, 19 

Cysts, 48 

D 

de Chauliac, Guy, 3 

Delaporte, Dr., 47-48 

DeQuervains, 101 

Dermatomal boundary, 5 

Descended sacrum, 47 

Detoxification, 61-62 

Diapedesis, 14 

Diaphragm, 31,57, 76 
pelvic diaphragm release, 

122-123 
respiratory abdominal 

diaphragm release, I 24-1 25 
thoracic inlet diaphragm release, 

126-127 

Dicke, Elizabeth, 7 

Digestive system, 55 
discussed,56-57 

Distal phalanx, 93 

Disulfide bond, 18, 19 

Dural tube, 47 

E 

Ear, 32, 36 
expression release, 118 

Edema, 7, 41 

Efferent gain, 90 

Efferent neuron activity, 70 

Efferent outflow, 51 

Elastin, 12, 14 
discussed,2()-21 
elastic tissue, 29 
extracellular matrix 

components, 24r 

Elastocollagenous complex, 69 

Elbow flexion conrracrurc, 70 

Elbow joint problems, 163 

Elements, 153 

Embryologic mesoderm, 12 

Emotional energy, 152 

Endocrine system, 55-56 

Endomysium, 10,37,55 
satellite cell, 37 

Endoneurium, 59 

Endothelial system, 14 

Energy, 69-70 

Enrerotomal boundary,S 

Epicondylitis, 10 1 

Epiglottis, 32 

Epimysium, 10, 37, 55 

Epineurium, 59 

Epithelial tissue, 12. See also Skin 
discussed, 28 
secretions 

endocrine secretions, 28 
exocrine secretions, 28 

Erythrocytes, 32 

Eschar, 43 

Esinophils, 15 

Esophagus, 57 

Exercise, effects, 50 

Exteroception loss, 67 

Extracellular fluid, 33 

Extremiries 
lower extremity, 147-150 
upper extremity, 145-146 

Eye 
cornea, 19 
ocular expression release, 111 
orbit expression release, 112 
vitreous humor, 19 

Eyebrows expression release, 116 

F 

Face 
cheeks expression release, 114 
ears expression release, I t8 
eyebrows expression release, 1 16 
forehead expression release, I IS 
lips expression release, 1 13 
smile expression release, 119 

Facilitated spinal segment, 51. See 
also Spinal cord 

Fascia, 12, 19,33,55,57. See also 
Connective tissue 

discussed, 29-31 
dysfunction, 67, 68, 69 
endoabdominal fascia, 29 
endothoracic fascia, 29 
superficial fascia� 29 
tela subcutanea, 29 

Fascial glide 
assessment, 150 
discussed, 10 

Fascial manipulation, 7-9 

Fascial system, 7 

Fascicles, 37 

Fat, adipose tissue, 12,29 

Feldenkrais, Moshe, 9 

Feldenkrais Technique, 9 

Fetus, 12, 19,31 

Fiber 
in connective tissue, 14,43 
extracellular matrix 

components� 24t 

Fibril, 43, 50 
collagen fibril, 19 
microfibril, 18 
triple helix tropocollagen fibrils, 

18 

Fibril failure, 19 

Fibrillogenesis. See also Collagen 
definition, 18 
discussed, 18-20 

Fibrin plug, 42 

Fibrinolysin, 42 

Fibrinolysis, 41 

Fibro-cartilage articulation, 12 

Fibroblast, 21 
collagen origin, 18 
discussed, 14 
inflammation and, 42-43 
synthesis, 43 

Fibrocyte, 14 

Fibromyalgia, 28, 48, 51, 52 

Fibromyositis, 52 

Fibronectin 
collagen and, 21,5 I 
extracellular matrix 

components, 24t 

Fibrosis, 44, 61,63 
discussed,47-48 

Fibrositic Spots, 52 

Fibrositis, 28, 52 

Fixations, 46 

Flexion, 70 



Fluid connective tissue, See also 
Blood; Connective tissuej 
Lymph 

discussed, I3t, 29, 32 

Foramen magnum, 59 

Forehead expression release, 1 15 

Fronto-occipital hold, 98 

Fulcrum, 69-70 

Fuller, Buckminstcr, 26 

Function, structure and, 8-9, 50 

Functional Orthopedics, 9 

G 

GAGs. See Glycosaminoglycans 

Galen, 3 

Gamma activity, 51 

Gamma gain, 90 

Gastrophrenic ligament, 31 

Giammatteo, Sharon (Wciselfish), 
6, I 1,57, 15 I 

Glenohumeral joint, 46, 76 
Myofascial Release, 80-81 

Glenoid labrum, 54 

Glossopharyngeal nerve, 93 

Glycine, 18, 20 

Glycolysation, 18 

Glycoprotein, extracellular matrix 
components, 24t 

Glycosaminoglycans (GAGs) 
bone and, 34 
discussed, 21-22 
extracellular matrix 

componenrs, 24r 
Aagellae, 1 51 , 152, 153,1 54 
healing, 43, 50 
sulfated/non-sulfated groups, 

22-23 
chondroitin sulfate, 22 
dermatan sulfate, 22 
heparin sulfate, 22 
keraran sulfate, 22 

Granulocytes, 1 5  

Greater trochanter, 147 

Grollnd substance, 1 2  
collagen and, 21-23 
components, glycosaminogly

cans, 21 

INDEX 

Ground substance (continued) 
connective tissue and, 1 4, 34 
degeneration, 61 
extracellular matrix 

H 

components, 24t 
as matrix, 23 

Hamstrings, 3l, 99 

Hand 
dorsum, 29 
dysfunction, 1 66 

Healing, 50-51 
bone, 32 
discussed, 25-26 
four stages of healing, 41-45 

fibroplastic stage, 41 , 42 
inAammatioll,41--42 
neurovascularization, 42 
phagocytOsis, 41 , 42 
remodeling/maturation stage, 

41 
induction theory, 44 
recovery rates, 54, 69 
tension theory, 44 

Hearr, 55, 68 
aorta, 19, 21 
coronary ligament, 31 
lymph and, 60-61 , 63 
muscle, 59 

endocardium, 59 
epicardium, 59 
myocardium, 59 

Heller, Joseph, 8 

"Hellerwork," 8 

Hematoma, 41 

Hemocytoblast, 1 5  

Heparin, 1 4, 41 

Hernia, 25 

Hip, total hip replacement, 173 

Hippocrates, 3 

Histamine, 1 4, 4J 

H istiocytes, 1 4  

Hoffa Massage, 7 

Homeostasis, 41 

Hyaline, 19 

Hyaline-cartilage articulation, 1 2  

Hyaluronic acid, 22, 50 

Hydrolytic enzymes, 42 

Hydroxyapatite crystal, 34 

Hydroxylation, 1 8  

Hydroxylysine, 18 

Hydroxyproline, 1 8  
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Hyoid system, myofascial release, 
1 05-107 

Hyperactivity, 93 

Hyplasia,62 

Hypothalamus, 55 

Hypoxia, 44 

IBT. See Inhibitory Balance Testing 

Idiopathic scoliosis, 55 

Iliosacral joint 
myofascial release, 82-83 
posterior iliosacral joint release, 

84-85 

Immobilization, connective tissue, 
48-51,68-69 

Immune system. See Endothelial 
system 

Induration of the meninges, 47 

Infection, 1 3,1 5, 21,69 

Inflammation, 14, 61 . See also 
Healing; Trauma 

autoimmune inflammation, 48, 
62 

role in healing, 41-42 

Infraclavicular tissue, 77 

Infra patellar iigamem, 31 

Inhibitory Balance Testing (IBTl, 
74, 75t 

articular balance, 76 
discussed, 74-76 

Inion, 93 

Insula, .11 

Integrated Manual Therapy. See 
also Integrated systems 
approach; Myofascial 
release 

direct/indirect techniques, 70 
ground substance degeneration, 

61 
Left Thoracic Inlet Syndrome, 

61 
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Integrated Manual Therapy 
(contil/I/ed) 

Muscle Energy and Beyond 
Technique, 67 

Strain and Counrerstrain 
Technique, 67 

tissue tension release, 70 

Integrated systems approach 
back pain, 175 
discussed, 3-6, 54-55 
indications, conrraindicarions, 

precaurions, 68 
manual therapy and fascial dys

function, 68-69 
myofascial release, 67-68, 

69-70 

Integrins, 26, 51 

Intention, mental foclis and, 7,10 

Interphalangeal joint, 95 

Intervertebral disc, 19 

J 

Johnson, Greg, 9 

Joint 
hard joinr, 12,46, 76 
hypermobility,68 
hypomobility, 67, 79 
ligamenr and, 31 
meniscus, 36 
soft joint, 12 

Joinr capsule, 12 

"Joint dysfunction, " 5 

"Joint manipulation," 5 

Joint mechanics, 4-5 

Joinr motion 
accessory joinr motion, 5 
convexlconcave rule,S 

Joinr movcmems, 76 

"jaim play," 5 

"Joinr spaces," 6 

Jones, Lawrence, 5 
Tender Poinrs, 52, 53t 

K 

Kaltenborn, Freddy, 5 

Kidneys, 8, 37, 55, 60 
deroxification, 61 

Knee, 48-49, 101, 109 
rota I knee replacement, 174 

L 

Laminin 
collagen and, 21 
extracellular matrix 

components,24t 

Langerhans cells, 14 

Larynx, 36, 38 

"Law of the Nerve," 4 

Left Thoracic Inlet Syndrome, 
discussed, 61 

Lesser omentum, 31 

Leukocyte, 32, 42 

Ligament, 12, 19, 23. See also 
Ligament release; Tendon 

adhesions, 68 
connections, 12, 31,55 
dysfunction, 67 
elaStin and, 20-21 
healing, 45 

Ligamenr of Tricrz, 31 

Ligamenr release, 101-103 

Ligamenr system, 55 

Ligl11cmum flavum, 20 

Ligmenrum nuchae, 20 

Lips expression release, "I L3 

"Listening " techniques, 11,155, 
158 

Liver, 19, 37,76 
coronary ligament, 31 
detoxification, 61-62 
lymph and, 60-61 

Lowen, Frank, 6, 11 

Lumbarsacral junction/nerve roor 
impingements release, 
92-93 

Lumbosacral decompression, 92 

LUl11brosacral junction release, 87 

Lungs, 12, 19,20 
pleura, 57 

Lustre expression release, 121 

Lymph, 12. See also Lymphatic 
system 

connective tissue and, 12, 13, 
22-23, 29,32,56 

discussed, 32 
heart and, 63 

Lymph capillary, 60 

Lymph load, 60, 61 

Lymph node, 56, 60 

Lymph tissue, 15, 22 

Lymph vessel, 12,42,56,60 

Lymphatic chain, 25, 56 

Lymphatic syStem. See also Lymph; 
Lymphatics 

discussed, 56 
drainage, 60, 61, 63 
dysfunction, 60-61 
function, 22-23 
treatment, 7 

Lymphatics, 33, 51 

Lymphocyte, 15 

Lysine, 18 

Lysis inhibition, 44 

Lysosomal enzyme release, 41 

Lysosomal hydrolyses, 50 

M 

Macrophage, 32, 42, 62 
discussed, 14 

Maitland, Geoffrey, 5 

Malleolus, 147 

Manual therapy. See also Integrated 
Manual Therapy 

discussed, 3-6 

MaS! cell, 41, 59 
discussed, 14 

Marrix, 13r 
exrracellular marrix 

componenrs,24r 
ground subsrance as, 23 

Mechanical Link, 57 

"Mechanical " rechniques, 7 

Mechanoenergeric inrerface, 69 

Medial umbilical ligamenr, 31 

Mediasrinum, 57 

Mediarors, 23, 41 

"l'v1edical model," t I 

Megokaryocyte, 15 

Melanocytes, 15 

Meningiris,62 

Meniscus, 36 

Mennell, James, 4-5 

"M.enrasrics," 8 



Mesenchyme, 12,15,34,49 

Mesentery, 31 

Mesoneurium, 59 

Mesorendon, 3 '1 

Metabolism 
characteristics, 152-153 
enhancing, 7 

Metacarpalphalangeal joint, 95 

Microcyte, 42 

Microfibril, 18 

Microglia, 14 

Microphage, 15,32,42 

Mitchell, Fred, Sr., 5 

Mobility testing, 79 

Monocyte, 14, 32, 42 

Motiliry, 151 

Mouth, tongue expression release, 
117 

Muscle 
atrophy, 49-50, 67 
connections, 12 
in general, 12,36-37 

myofibril, 37 
healing, 153 
protectIve function, 25-26 

synovial flUid, 37 
skeletal muscle, 36-37 
suspensory muscle of rhe duode

nal jejunal junction, 31 
rendon and, 37 

endorenon,37 
epircnon,37 
pararcllon,37 

tensegrity, 26-27 

Muscle belly rechnique, 99 

Muscle Energy Technique,S 

Muscle layers 
endomysium, 10 
epimyseum, J 0 
perimyseum, 10 

Muscle shearh, 12 

Muscle spasm 
discussed, 25 

viscero-spasm, 25 
protective muscle spasm, 51 

Muscle spindle, 70 

Muscle spindle hyperactivity, 51 

INOIl 

Muscle sysrem, 56 
discussed, 55 
treatment, 7 

Muscle tissue, 12 

Myalgia, 52 

Myeloid stem cell, 15 

Myofascial dysfunction, compared 
to fascial dysfunction, 151 

Myofascial Mapping 
application, 156-158 
clinical practice, 153 
discussed,151-153 
inhalation/exhalation cycle, 

153-155 
"levels of reference," 154-155 
locaUgenerallreferred listening, 

155,158 
motility, 151 
Negative Mapping, 152 
Positive Mapping, 152, 157 
Still Space, lSI, 152,153,154, 

155, 157 

Myofascial release. See also 
Integrated Manual 
Therapy; Myofascial 
release protOcols; Posture 

Articular Myofascial Release 
Technique, 79-81 

capsule, ligament, rcndon, reti-
naculum release, 101-103 

cervico-rhoracic junction, 110 
cheeks expression release, 114 
crying expression release, 120 
discussed, 67, 69-70 
ears expression release, 118 
eyebrows expression release, 116 
forehead expression release, 115 
general protocol, 128 
glenohumeral joint, 80-81 
hyoid system, 105-107 
Inhibitory Balance Testing, 

74-76,75t 
Recoil,74 

integrated systems approach, 
67-68,69-70 

joint movements, 76 
lips expression release, 113 
lustre expression release, 121 
muscle belly rechnique, 99 
ocular expression release, 111 
orbit expression release, 112 
patellar celease, 104 

Myofascial release (continued) 
patient release form, 129 
pelvic diaphragm release, 

122-123 
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radioulnar joint, 108 
respiratory abdominal 

diaphragm release, 124-125 
scar tissue release, 100 
shoulder girdle and clavipectocal 

fascia, 77-78 
smile expression release, 119 
Soft Tissue Myofascial Release 

Technique, 71-78 
synergetic pattern release, 169 
thoracic inlet diaphragm release, 

126-127 
3-Planac Myofascial Fulcrum 

Techniques, 26, 68, 69, 74 
tibiofibular joint, 109 
tongue expression release, 1 t 7 

Myofascial celease protocols 
abdominal cramps, 162 
anterior comparrment syndrome, 

162 
carpal tunnel syndrome, 101, 

108, 164 
cerebral palsy, 164 
cervical syndrome and neck 

pain, 163 
chondromalacia, 104, 165 
elbow joint problems, 163 
in general, 161 
hand dysfunction, 166 
osteoarthritis, 166 
palsy, 165 
planar fascitis, 101,167 
respiratory system, 36, 38, 

57-58, 167 
shin splints, 168 
shoulder joint dysfuncrion, 168 
spasriciry, 169, 170 
spinal protocol, 171-173 
surgery post-op, 166 
total hip replacement, 173 
total knee replacement, 174 

Myofibcil, 37, 55 

Myofibrosities, 28, 52 

Myotherapy, 8 

Myotomal boundary,S 
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N 

Neck, cervical syndrome and neck 
pain, 163 

Necrosis, 4 I , 69 

Nerve root impingement, 93, 153 

Nerve sheath, 12 

Nervous system, 67 
discussed, 59 

endoneurium, 59 
Schwalm cell, 59 

Ncufo-reRexogenic reacrion, 6 

Neutrophils, 15 

Nose, 32, 36 

o 

Ocular expression release, III 

Orbit expression release, I t 2 

Organ 
dysfunction, 67 
healing, 153 
rhythms, 11, 57 

Osteoarthritis, 62, 69, 166 

Osteoblast, 34-35 

Osteocyte, 32 

Osteopathy, 3-4 

Ovaries, 55 

Oxygen, 63 

p 

Pain, 28, See also Back pain 
causes, 46 
referred pain pattern, 52 
relationships, S 

Palmer, David, 4 

Palpation, 68, 70, 152 
discussed, 10-11 
fascial glide, 10 

Palsy, 165 

Pancreas, 55, 56 

Panniculitis, 52 

Panniculosis, 52 

Parenchymal cell, I I 

Paris, Stanley, S 

Patellar reiease, 104 

Pathoanaromy, 67 

Pathoenergy, 67 

Pathomechanics, 67 

Pathophysiology, 67 

Pectoralis minor, 54 

Pelvic diaphragm release, 122-123 

Peptides, 18 

Periarthritis, 62 

Periarticular tissue, 49 

Pericarditis, 62 

Pericardium, 12, 59 

Perimysium, 10, 37 

Perineurium, 59 

Periosteum, 31, 37 

Phagocytizing cell, 14, 15 
giant phagocytic cell, 14 

Phagocytosis, 41, 42 

Pia-arachnoid membrane, 48 

Pineal gland, 55 

Pituitary gland, 55 

Placenta, 12, 19, 20 

Plantar fascitis, 101, '167 

Plasma cell, 32, 42, 43 
discussed, 15 

Platelet, 15 

Platelet activating factor, 42 

Polarity Therapy, 7 

Polymophism,15 

Polypeptide chains, 18 
alpha chains, 18-'19 

Polysaccharides 
acid mucopolysaccharides, 21 
glycosaminoglycans, 21 
hyaluronic acid, 22 
proteoglycans,22 

Posterior iliosacral joint release, 
84-85 

Posture, 7, 55 
coronal plane posture, 137-138 

movemcnt assessment, 139 
dysfunction, 80 
extremities 

lower extremity, 147-150 
upper extremity, 145-146 

in general, 133 
neuromusculoskeletal dysfunc

tion, 68 
sagittal plane posture, 133-136 

Posture (continued) 
transverse plane posture, 

140-141 
movement assessment, 

142-144 

Practitioner 
intention and mental focus, 7, 

10 
perception, 10 

Primary afferenrs, 51 

Procollagen, 18, 43 

Proline, 18, 20 

Proprioception compromise, 67 

Prostaglandin, 42 

Protein messenger, mediator, 23 

Proteoglycans, 22, 28 
extracellular matrix 

components, 24r 

Pubic symphysis, dysfunction, 82 

Pus, 33 

a 

Quadriceps, 31, 99 

Quanta, 69 

R 

Radioulnar joint, myofascial 
release, 108 

ReOexology, 7 

Rehabilitation, 
strllcruraUfuncrional, 67 

Rehabilitation focus, 49 
continuous passive range of 

motion, 50 

Reloids, 44 

Respiratory abdominal diaphragm 
reiease, 124-125 

Respiratory system, 36. 38, 167 
discussed, 57-58 

Reticular lamina, 28 

Rcticulin, 12, 14 
collagen and, 21 
extracellular matrix 

components, 24t 

Reticuloendothelial system, 13, 15 

Rerinaculum release, 101-103 

Rheumatism, 52, 62 



Ribs, 32, 36, 77 

Rolf, Ida, 8 

Rolfing, 8 

s 

Sacroiliac joint, sacrum release, 
85-86 

Sacrum, 171 
caudal displacement, 47 

Sacrum release, 85-86 

Sagittal plane posture. See also 
Posture 

discussed,133-136 

Satellite cell, 37 

Scalene, 54 

Scar tisslie release, 100 

Scarring, 52. See also Healing 
adhesions and fixations, 46, 69 
fibrosis, 47 
in general, 42-44 
scar tissue release, 100, 105 

Schwal1l1 cell, 59 

Sclerotomal boundary, 5 

Sensation, 28 

Sermonin. 14, 41 

Sesamoids, 31 

Shiatsu, 8 

Shin splints, 168 

Shoulder abduction, 76 

Shoulder girdle, 145 
myofascial release, 77-78 

Shoulder joint, dysfuncrion, 168 

Sinus, confluence of sinuses, 93 

Sinus congestion, 93 

Skeletal system. See also Bone 
discussed, 55 
neuromusculoskeleral dysfunc

rion,68 
rhythms, 11 

Skin 
cancer, 14 
collagen, 19, 20 
corium, 31 
epithelial tissue, 12,28 

Small intestine, 8 

Smile expression release, 119 

IN D E X 

Spasticity, 169 

Spinal arachnoiditis, 47 

Spinal cord, 67. See also Spinal 
system 

dura, 34 
dural sleeve restrictions, 54 
extradural restrictions, 54 
facilitated spinal segment, 51 
fibrosis, 47, 48, 54, 153 
intervertebral disc, 19 

annulus fibrosis, 36 
imraneural restrictions, 54 
spinal protocol, 171-173 

Spinal system. See also Spinal cord 
anterior iliosacral joint release, 

82-83 
anterior superior iliac spine, 82 
cranial dura balance release, 

97-98 
craniocervical junction release, 

93-96 
faci Iita ted segmen t!faci lira ted 

spine, 90-91 
fronto·occipital hold, 98 
lumbarsacral junction/nerve root 

impingemems release, 92-93 
lumbosacral decompression, 

92-93 
lumbrosacral junction release, 

87 
posterior iliosacral joim release, 

84-85 
sacrum release, 85-86 
spinal de-facilitation, 90-91 
spine mobilization, 82 
thoracolumbar junction release, 

88-89 

Spleen, 37, 56 
discussed, 62 

Sternum, 36 

Still, Dr. Andrew Taylor, 3-4 

Still space, lSI, 152, 153,154, 
155,157 

Stomach, gastrophrenic ligament, 
3J 

Strain and Counrerstrain 
Technique, 67 

Stress 
bone, 36 
cell, 48 
collagen, 44 

Stress (colltinued) 
ligaments and tendons, 31 
Wolff's law, 48 

Strecching,45 

Stroke, 25 

Strucwrc, function and, 8-9, 50 

Subdural space, 48 

Subtalar joint, 147 

Superior nuchal line, 93 

Superior vena cava, 61 

Supraclavicular tissue, 77 

Surgery 
POst·op, 166 
total hip replacement, J 73 
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Suspensory muscle of the duodenal 
jejunal junction, 31 

Swallowing dysfunction, 93 

Synergetic pattern release, 169, 170 

Synovia, 12, 19,20 

Synovial Auid, 37, 69 

Synovial joints, 5 

Synovial tissue, 49 

T 

T-cell, 62 

Tender Points. See also Trigger 
Points 

of Lawrence Jones, 52, 53t 

Tendocutaneous adhesion, 69 

Tendon, 12, 19, 20,23. See also 
Bone; Ligament; Tendon 
sheath 

connections, 12, 3 J, 55, 68-69 
discussed, 31 
dysfunction, 67 
muscle and, 37 

endotenon, 37 
epitenon,37 
paratcnon, 37 

patellar tendon, 31 
sesamoids, 31 

Tendon release, 101-J 03 

Tendon sheath, 31 
mesorcndon, 31 
parietal layer, 31 
visceral layer, 31 

Tendonitis, 101 
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Tennis elbow, 163 

Tensegrity. See also Muscle 
discussed, 26-27 

Testes, 55 

Tetrapeptide, 20 

Thenar eminences, 77 

Therapeutic pulse, 70 

Thoracic cavity, sub-atmospheric 
pressure, 10-11 

Thoracic duct, 61 

Thoracic inlet diaphragm release, 
126-127 

Thoracic ourler syndrome tests, 54 

Thoracolumbar junction release, 
88-89 

3-Planar Myofascial Fulcrum 
Techniques, 26, 68, 69, 74. 
See also Myofascial release 

Thymus, 55, 56 

Thyroid, 55 

Tibiofibular joint, myofascial 
release, lO9 

Tibiotabr joint, 147 

Tissue. See also Connective cissue; 
Tissue spaces 

connective tissue, 12, 28 
epithelial tissue, 12 

discussed, 28 
granulation tissue, 42 
muscle tissue, 12,28 
nerve tissue, 12,28 
periarticular tissue, 49 
synovia I tissue, 49 

Tissue spaces 
discussed, 33 

extracellular Auid, 33 

Tissue tension release, 70 

TMJ, 93,105 

Tongue expression release, 117 

Tongue thrust, 93 

Touch, light touch compared to 
aggressive touch, 8 

Trachea, 32, 57 

Tracheal tubes, 36 

Tracheotomy, 105 

Trager, 8 

Trage� Milton, 8 

Transverse plane posture. See also 
Posture 

discussed, 140-141 
movemenr assessmenr, 142-144 

Trauma. See also Inflammation 
effects, 25, 68 

inflammation, 41 
withdrawal response, 41 

"head-on " injury, 47 
healing and, neurovasculari

zarion,42 
immobilization and, 48-50 

Travell, Janet, Trigger Points, 52, 
53t 

Triangular ligament, 3"1 

Trigger Points 
definition, 52 
discussed, 52-53, 53t 
of Janet Travell, 52, 53t 

Tropocollagen, 18, 43. See also 
Collagen 

triple helix tropocollagen fibrils, 
18 

Tuberosity, 12 

Tumot,19 

Tunica adventitia, 29 

Tunica externa, 29 

u 

Ulcer, 25, 49, 69 

Ulnar groove compression, 163 

Upledger, John, 6, ] 54, 157 

Uterus, 12, 19,20 

v 

Vagus nerve, 93 

Valine, 20 

Vascular constriction, 25 

Vasoconstriction, 41 

Vasodilatation, 41 

Vertebrae. See also Spinal cord 
suluxarion of vertebrae, 4 

Visceral ligament, 3] 

Visceral Manipulation, 57 

Vitreous humor, 19 

w 

Waste disposal, 32, 38, 61,152 

Water, as lubricant, 50 

Withdrawal response, 4l 

Wolff's law, 48 

y 

Yellow Emperor's Classic of 
Internal Medicine, The, 3 

z 

Zero Balancing, 7 
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