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Fascia is the soft tissue component of the connective tissue system that permeates the human body. It forms a whole-body continuous three-
dimensional matrix of structural support. It interpenetrates and surrounds all organs, muscles, bones and nerve fibers, creating a unique 
environment for body systems functioning. There is a substantial body of research on connective tissue generally focused on specialized genetic
and molecular aspects of the extracellular matrix. However, the study of fascia and its function as an organ of support has been largely neglected
and overlooked for several decades. 

The purpose of this book is to organize relevant information for scientists involved in the research of the body’s connective tissue matrix (fascia)
as well as professionals involved in the therapeutic manipulation of this body wide structural fabric. It is based on materials presented at the 
First International Fascia Research Congress: Basic Science and Implications for Conventional and Complementary Healthcare, October 4-5, 
The Conference Center, Harvard Medical School (www.fascia2007.com).  It includes sections on...

•  Microdynamics: From Mechanotransduction to Cellular Dynamics
•  Myofibroblasts and Fascial Tonus Regulation
•  Anatomy and Biomechanical Features of Fascia
•  Fascia and Pain
•  Clinical Considerations
•  Muscle and Fascial Dynamics and Surgery
•  Measurement of Fascial Change in Humans
•  New Hypotheses, New Directions

Interest in fascia extends to new scientific findings in the following categories:

— The presence of contractile cells (myofibroblasts) within the fascial fabric. Clinicians are interested in their role in creating contractile tonus in
the fascial fabric, how they form, how they are activated, and their influence on passive muscle tonus. 

— Biomechanical properties of fascial tissues: creep, relaxation, hysteresis, effect of sustained spinal flexion on lumbar tissues, strain induced
hydration changes, myofascial manipulation and fascial viscoelastic deformation. 

— Mechanotransduction between the cytoskeletal structure within the cell and the extracellular matrix, and its implications for health and disease. 

— Forms of mechanical signaling within the fascial matrix, such as the tugging in the collagen matrix created by twisting acupuncture needles 

— How fascia is innervated, and how proprioception and pain are created, detected and modulated by the spinal cord and the rest of the 
nervous system. 
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Welcome to the first scientific exploration of fascia from
an interdisciplinary perspective. This book contains 16
full-text articles from the leading scientists in fascia
research. These articles explore a diverse range of topics:
the microdynamics and mechanotransduction, myofi-
broblasts and fascial tonus regulation, fascial anatomy
and biomechanics, the sensory innervation of fascia and
related pain mechanisms, as well as explorations of clini-
cal aspects, measurement technologies and new hypothe-
ses. They are complemented by abstracts from the First
International Fascia Research Congress, held at The
Conference Center of Harvard Medical School, Boston,
October 4-5 2007. This book pays equal attention to a
basic science investigation of fascial anatomy and fascial
dynamics, as well as to the exploration of clinical implica-
tions for conventional medicine as well as complementa-
ry health care. The full text articles reprinted here repre-
sent the highest standards of scientific methodology,
with thorough review of the entire text by standard jour-
nal review procedures, and were selected by the editors
from over 1500 papers from the key presenters at this
congress. The abstracts were selected by peer review by 
3 members of the scientific review committee of the
Fascia Research Congress and those accepted are present-
ed as submitted without editorial input from the review-
ers. Some are clearly from experienced scientists, and oth-
ers from less research experienced clinicians, which in
some cases are based more on clinical observation than
on rigorous scientific experiments. Nonetheless, the
review committee members felt that they contained valu-
able information based on clinical experience, which may
– or may not – be validated by more substantial scientif-
ic research studies.

This book will be an invaluable asset for those attending
the congress, where the authors of the enclosed full-text
articles will be among the major keynote presenters. It
will also be most useful for all other scientists and clini-
cians interested in fascia research. All abstracts are also 
be posted at the congress website: www.fascia2007.com.
Please refer to this website for viewing original color illus-
trations of some of the enclosed illustrations, if their leg-
end refers to specific color markings. The website also
contains a glossary of terms used in this book in relation
to fascia research.

This book is written for medical scientists interested in
fascia, as well as for clinicians who work with this inter-
esting tissue. The latter category includes acupuncturists,
physiotherapists, osteopaths, chiropractors, massage
therapists, practitioners of structural integration as well
as orthopedic and other medical clinicians, and also yoga
instructors, sports coaches and other movement thera-
pists. It is designed to give both a through overview of the
fundamental of fascia research as well as a taste of most
recent scientific and clinical explorations and hypotheses.

This book was supported by NIH grant 1 R13 AT004146-
01 from National Center from Complementary and
Alternative Medicine. Its contents are solely the responsi-
bility of the authors and do not necessarily represent the
official views of the NCCAM, NIAMS, or the National
Institutes of Health. Many people have generously donat-
ed their time and expertise to the planning of the fascia
research congress and to the production of this book. We
want to express our deepest appreciation for the devoted
work of Mr David Wronski, project coordinator, and
editing assistance of Matthew Foy, without whom this
book would not have been possible.
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Introduction
Thomas Findley, Robert Schleip

Fascia is the soft tissue component of the connective tis-
sue system that permeates the human body forming a
whole-body continuous three-dimensional matrix of
structural support. It interpenetrates and surrounds all
organs, muscles, bones and nerve fibers, creating a unique
environment for body systems functioning. The scope of
our definition and interest in fascia extends to all fibrous
connective tissues, including aponeuroses, ligaments, ten-
dons, retinaculae, joint capsules, organ and vessel tunics,
the epineurium, the meninges, the periostea, and all the
endomysial and intermuscular fibers of the myofasciae.
There is a substantial body of research on connective tis-
sue generally focused on specialized genetic and molecu-
lar aspects of extracellular matrix. However, the study of
fascia and its function as an organ of support has been
largely neglected and overlooked for several decades.
Since fascia serves both global, generalized functions and
local, specialized functions, it is a substrate that crosses
several scientific, medical, and therapeutic disciplines,
both in conventional and complementary/alternative
modalities.
Thirty years ago the study of physical medicine and reha-
bilitation included muscle strengthening, anatomy, exer-
cise physiology, and other aspects of therapeutic modali-
ties. What was notably less present in the scientific and
medical literature was how to understand and treat disor-
ders of the fascia and connective tissues. Since then much
additional information has been developed. The purpose
of this book is to organize relevant information for scien-
tists involved in the research of the body’s connective tis-
sue matrix (fascia) as well as professionals involved in the
therapeutic manipulation of this bodywide structural
fabric. It is based on materials presented at the First
International Fascia Research Congress: Basic Science 
and implications for conventional and complementary
health care (www.fascia2007.com). The Fascia Research
Congress is the first international conference dedicated to
fascia in all its forms and functions. The principal the-
matic topics are: mechanical force transmission through
fascia and fascial anatomy; matrix and fibroblast biology;
force adaptation and response to loading; fascial innerva-
tion, nociception and proprioception; fascial research in
special populations; a panel discussion of controversies in
fibroblast research; and a panel for scientist-clinician
interaction and formulation of future research directions.
Bringing together the most recent solid research on the
properties of the fascial fabric with those who observe its
workings daily in the clinic will inform and energize both

groups toward further comprehensive developments and
applications in this growing field. It is hoped that this
endeavor will also serve to advance understanding of
structure and function so as lead to answering ongoing
questions with scientific rigor.
In the general population of industrialized countries,
about two thirds are unable to work because of back pain
at least once in their life and musculoskeletal pain
accounts for 17% of primary care office visits in the US
(Lynch 2005). In 1997 in the United States there were 192
million visits to chiropractors, 114 million to massage
therapists and 5 million to acupuncturists (Eisenberg
1998). Ni (Ni 2002) found that in 1999, 15 million adults
used chiropractic therapy, 12.5 million used massage and
3 million acupuncture. These numbers were confirmed
again in the US national health survey of 2002 (Barnes
2004) (Tindle 2005); percentage use is 25% higher among
persons with arthritis (Quandt 2005). The tendency for
this kind of ailment is rising in concordance with the
increased percentage of jobs which require extended stat-
ic positioning of the worker in a fixed, usually seated,
position. Fascia is an important factor in generation of
the described ailments, and a more thorough under-
standing of its function will allow better prevention
measures and healing therapies to be developed, benefit-
ing the American economy.
Hypotheses which accord myofascia a central role in the
mechanisms of therapies have been advanced for some
time in the fields of acupuncture, massage, structural
integration, chiropractic and osteopathy. Practitioners in
these disciplines, especially those which do not have the
longevity of osteopathy or chiropractic, are generally
unaware of the scientific basis for evaluating such
hypotheses. Many practitioners are unaware of the
sophistication of current laboratory research equipment
and methods. Laboratory researchers, in turn, may be
unaware of the clinical phenomena which suggest
avenues of exploration.
Among the different kind of tissues that are involved in
musculoskeletal dynamics, fascia has received compara-
tively little scientific attention. Fascia, or dense fibrous
connective tissue, nevertheless potentially plays a major
and still poorly understood role in joint stability, in gen-
eral movement coordination, as well as in back pain and
many other pathologies. One reason why fascia has not
received adequate scientific attention in the past decades
is that this tissue is so pervasive and interconnected that
it easily frustrates the common ambition of researchers 
to divide it into a discrete number of subunits which can
be classified and separately described. In anatomic dis-
plays the fascia is generally removed, so the viewer can see
the organs nerves and vessels but fails to appreciate the
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little formal statistical training, yet also contain more
advanced statistical guidelines for the more experienced
researcher, and are widely used for teaching research to
medical residents.

Chapter 3
Microdynamics: from mechanotransduction
to cellular dynamics
➜ 3.1.1: The first paper by Chen and Ingber describes
design principles for the musculoskeletal system which
result in special improvements in performance. They first
explain engineering principles of tension and compres-
sion, with emphasis on effects of architecture and pre-
stress. Pre-stressing in biological systems serves to obtain
stability with minimum mass, providing rapid mechani-
cal responsiveness to added stress, and reducing loads on
individual structures thus reducing structural fatigue.
There is a hierarchical organization of a few types of
material in the musculoskeletal system which allows a
broad spectrum of mechanical properties exhibited by
bones, muscles, cartilage ligaments and tendons (and
other forms of fascia). The remodeling of bone in
response to local mechanical stress, know as “Wolffs Law”
results in deposition of bone in specific patterns which
correspond to engineering lines of tension and compres-
sion. This molecular organization results in increased
strength for less mass in the bony system. The design
principles carry through to the molecular level in other
biological tissues, including cartilage tendons and liga-
ments. In soft tissues composed primarily of collagen and
elastin, the prestress is generated from from active con-
traction of the myofibroblasts. Mechanical engineering at
the cellular level begins with the observation that all liv-
ing cells are contractile; in muscle cells there is a highly
organized contractile system and in other cells the con-
tractile elements are organized into a loose network. Cells
have a structural framework which allows forces to be
transmitted within the cell. The cytoplasm itself can
locally alter its stiffness by changes in cytoskeletal poly-
merization. Living cells react to a mechanical stimulus on
the cell surface by immediate changes in the cytoplasm
and nucleus.
The basic design principles of the musculoskeletal system
result in maximal use of tensile materials from the molec-
ular to the whole body scale. How the different elements
are connected in a three dimensional network is more
important than material properties of the individual
components. Stability is achieved through prestress 
and geometric organization such as triangulation.
Hierarchical organization of components structured on

smaller and smaller scales results in overall structural effi-
ciency. Finally, dynamic remodeling results in ability to
modify stiffness and flexibility in response to loading
patterns experienced over time. The design principles in
living systems can be described by the architectural sys-
tem known as “tensegrity.” In this system, isolated com-
pression elements are connected by continuous structure
providing tension. In contrast, most man-made struc-
tures rely on continuous stacks of bricks or similar com-
pression objects. Even when prestress is incorporated, as
in prestressed concrete, the stiffness in such man made
objects remains constant regardless of the imposed stress-
es. In contrast, stiffness increases when stress loads are
increased in living tissues and also in man made 3D
tensegrity structures. The tensegrity model suggests ways
in which living tissues can sense and respond to mechan-
ical stresses.
➜ 3.1.2: In the second paper Langevin and Sherman sug-
gest a model for low back pain which incorporates con-
nective tissue plasticity with pain psychology, postural
control and neuroplasticity. They start by describing what
is known in persons with low back pain about tissue
structure abnormalities, psychological factors, changes in
movement patterns and increased peripheral pain sensi-
tivity and brain cortical activation patterns. They suggest
that connective tissue remodeling in persons with chron-
ic low back pain may result from either increased stress
(“overuse injury”) or consistent absence of stress leading
to atrophy and fibrosis. The loose connective tissues sur-
rounding and within the muscle fibers play important
roles in the response of muscle tissue to mechanical stress
as well as in the sensory input from these tissues.
They propose that connective tissue fibrosis occurs in the
low back due to decreased activity, muscle spasm co-con-
traction or microtrauma, and neurally mediated inflam-
mation. This model can be used to evaluate interventions
which involve application of external forces (e.g. massage,
manipulation and acupuncture), movement education
such as tai chi and yoga, and general increase in activity
level and conditioning. They rightly point out that “the
development, testing and implementation of effective
treatment strategies are highly dependent on understand-
ing the pathophysiological mechanisms of the condition
being treated.” After reviewing the basic science present-
ed here, the clinician scientist may be eager to skip to
chapter 9 on measurement and new hypotheses.
However, perseverance in reviewing the full-text articles
and abstracts will be rewarded by yet more ideas for eval-
uation.
➜ 3.1.3: The third paper by Grinnel describes the ability
of fibroblasts to reorganize collagen matrix in cell culture
to a dense mass one tenth the original size; these mechan-
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ical forces are large enough to cause scarring and defor-
mation in many body organs after injury. Applying a
mechanical load to the fibroblasts results in generation of
actin stress fibers within the cell and development of
these cells into myofibroblasts while absence of a
mechanical load for as little as 24 hours cause the same
cells to become quiescent through the extracellular signal
regulated kinase pathway. Microscopic examination of
the collagen matrix shows vast difference in structure and
organization of the fibroblasts depending on whether
tension on the cells was released immediately or after four
hours during culture. Since the collage matrix contracts
to the same degree in both cases, little attention has been
paid to the structural differences and different cellular
mechanisms which may signal contraction in the two
models. Grinnel emphasizes that “cells use different sig-
naling mechanisms for contraction according to whether
they are mechanically loaded or unloaded at the time
when contraction is initiated.”
➜ 3.2: Paper abstracts explore the effects of tissue stretch
on collagen fibers in skin (➜ 3.2.4 Hoffman), nuclear
shape and smooth muscle actin redistribution (➜ 3.2.2
Storch) and Procollagen-1 and TGF-β1 (➜ 3.2.1
Bouffard). Micromanipulation of individual fibroblasts
by Evanko (➜ 3.2.3) showed both changes in cellular
shape and in hyaluran amount and organization. Finally,
Corey (➜ 3.2.5) explored the innervation of deep fascia
by large numbers of sensory fibers, suggesting a mecha-
nism for both generation of musculoskeletal pain as well
as more distant effects of tissue stretch.
➜ 3.3: Poster abstracts suggest that tissue stiffness
increase due to isometric stretch (“strain hardening”) is
not dependent on cellular viability (therefore not due to
cellular contraction) but does correlate with enhanced
tissue matrix hydration (➜ 3.3.3 Schleip). Tissue studies
in humans with particular clinical conditions were per-
formed in women with stress urinary incontinence (➜
3.3.5 Wen), Pelvic organ prolapse (➜ 3.3.1 Man), Low
back pain (➜ 3.3.2 Schleip), and sulcus vocalis or scarring
of the vocal cords (➜ 3.3.4 Tsunoda). These studies sug-
gest altered collagen and elastin metabolism, regions of
fascia with increased tissue repair activity, reduced num-
bers of contractile cells, and regeneration of fascia from
transplanted stem cell population in these different clini-
cal conditions.

Chapter 4 
Myofibroblasts and fascial tonus regulation

Myofibroblasts are connective tissue cells which contain
dense stress fiber bundles that are mostly composed of

alpha smooth muscle actin. First discovered by Majno
and Gabbiani in the early 1970’s, they have been shown to
play a major role in wound healing and to be also
involved in many other normal as well as pathological
contractile tissue processes. Most of these cells develop
out of normal fibroblasts stimulated by the influence of
mechanical tension as well as specific cytokines. Their
smooth muscle–like contractility enables these cells to
maintain a contractile force over long duration times
with little energetic costs. An increased presence of
myofibroblasts is a driving factor behind chronic fascial
contractures, such as in Morbus Dupuytren, in plantar
fibromatosis, in excessive scar formation, or in frozen
shoulder. Recently, the presence of myofibroblasts (or
myofibroblast-like contractile cells) has also been
demonstrated for normal dense connective tissues, such
as joint ligaments, menisci, tendons, organ capsules, and
others.
The full-text articles in this section (➜ 4.1) start with a
review of the biology of myofibroblasts by Gabbiani, co-
discoverer of this cell type and prominent keynote pre-
senter at this first fascia research congress (➜ 4.1.1). His
brief review emphasizes the heterogeneity of this cell type
and proposes 4 different phenotypes of this versatile cell.
Since publication of this classic paper in 1992 many
important advances have been made in understanding
this new cell type. This is represented by two excellent
articles by Hinz (Gabbiani’s successor at the EPFL
research laboratory in Lausanne, Switzerland) and
Gabbiani (➜ 4.1.2 and ➜ 4.1.3). They represent present
day understanding concerning myofibroblasts, particu-
larly the transition from normal fibroblasts to myofibrob-
lasts, as well as the role of force transmission between this
cell and the extracellular matrix via specially developed
adhesion complexes at their cell membrane. Finally, most
recent findings of the Fascia Research Project at Ulm
University in Germany are reported regarding the pres-
ence of myofibroblasts in normal fascia. These include
the unexpected finding of an increased density of these
cells in the human lumbar fascia and culminate in a force
calculation for fascial contraction in vivo based on
mechanographic tests with rat fascia in vitro (➜ 4.1.4).
The following abstracts of further congress lectures relat-
ed to this subject cover further details. Tomasek links to
the chapter on mechanotransduction (➜ chapter 3) with
new findings concerning the expression of different
smooth muscle actins in response to mechanical stimula-
tion (➜ 4.2.1). Spector emphasizes the contractile behav-
ior of musculoskeletal connective tissue cells and the
important roles he proposes for it in regenerative medi-
cine (➜ 4.3.1). This is followed by Naylor’s description 
of past and current attempts in finding pharmacolo-
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gical agonists and antagonists for fascial contractility 
(➜ 4.3.2). His approach is taken into further detail by the
in vitro contraction tests reported by the German fascia
research group, including their successful stimulation of
active fascial contractions with thromboxane and of fas-
cial relaxation with the gaseous smooth muscle relaxant
nitric oxide (➜ 4.3.3). In conclusion Remvig gives an
overview on current knowledge of general hypermobility
and tissue stiffness (➜ 4.3.4). The following poster
abstracts explore the subject of tissue stiffness regulation
in further detail (➜ 4.4). Notably a relation of fascial stiff-
ness and the enigmatic feature of resting muscle tone
(passive muscle stiffness) is addressed by Masi (➜ 4.4.2)
and by Klingler (➜ 4.4.3). Remvig (➜ 4.4.4) looked at
myofibroblast density in tendon and fascia biopsies from
persons with hypermobility and controls. LeMoon (➜
4.4.1) suggests connective tissue contractility is the cen-
tral mediating factor in myofascial pain.

Chapter 5 
Anatomy and biomechanics

Three full-text articles emphasize the important role of
fascia in musculoskeletal force regulation. The first one is
by Huijing, recipient of the prestigious Muybridge award
2007 in the field of biomechanics for his recent insights
into the role of epimuscular force transmission between
antagonistic and synergistic muscles in normal muscle as
well as in patients with spastic paresis. This article reviews
available literature on myo-tendinous and myo-fascial
force transmission in general (➜ 5.1.1). Solomonow then
examines the role of ligaments musculoskeletal disorders
such as in work-related low back pain (➜ 5.1.2). He
stresses the important sensory function of these fascial
structures as well as their viscoelastic properties of creep
and relaxation in response to extensive loading. Last but
not least the article by Olson et al. (➜ 5.1.3) explores the
‘flexion-relaxation phenomenon’ in which trunk flexion
from the standing position results in a myoelectric silent
period of the lumbar posterior muscles, which is com-
monly attributed to a taking over of spinal stabilization
by the passive stretch resistance of posterior lumbar con-
nective tissues. Interestingly, this phenomenon is radical-
ly altered when the trunk flexion is performed from a
supine body position rather than from the classically used
standing position. It is concluded that lumbar kinematics
or fixed sensory motor programs by themselves are not
sufficient to explain the flexion relaxation phenomenon.
Bodyworkers especially in structural integration
(Rolfing) are accustomed to observing clinical differences
in muscle and fascial motion between supine and stand-

ing body positions, and this paper begins to establish sci-
entific parameters of these observations.
The abstracts from the plenary session on fascia anatomy
and biomechanics consist of two important contribu-
tions, both of which point at the important biomechani-
cal function of the lumbodorsal fascia. The first one by
Vleeming (originator of the force/form closure concept
about joint stability) cites evidence for the ability of the
lumbar fascia to transmit tension between leg and trunk
muscles, such as from the latissimus dorsi on one side and
the gluteus maximus on the other side (➜ 5.2.1). The sec-
ond abstract of this group is written by Gracovetsky, who
is mostly known for his ‘spinal engine’ model concerning
the role of spinal rotation in human gait (➜ 5.2.2). It asks
the provocative question “Is the lumbodorsal fascia nec-
essary?” and then proceeds to provide two positive
answers: First, the essential role of visco-elastic behavior
of collagen for the stability of the spinal system; and sec-
ondly, the role of fascia in providing necessary constraints
for muscular movements.
These important contributions from keynote presenters
at this first congress are then complemented by addition-
al abstracts. This includes three anatomical examinations
of particular fascial sheets in the human body: the deep
fascia of the limbs (➜ 5.3.1 Stecco), the fascia lata (➜
5.3.2 Fourie), and the superficial fascia (➜ 5.3.3 Headley);
and is then followed by a mathematician’s proposed
model of the relation between mechanical forces and
deformation of human fascia in manual therapy (➜ 5.3.4
Chaudhry). The chapter is then completed by 7 poster
presentations (➜ 5.4). The first examines the use of the
term fascia in the literature (➜ 5.4.1 Mirkin), and is then
followed by two examinations of particular fasciae – pec-
toral fascia (➜ 5.4.2 Stecco) abdominal fascia – as well as
by different explorations concerning therapeutic fascia
manipulation. Burns (➜ 5.4.4) has developed a simulator
for training fascial palpation. Remvig (➜ 5.4.5) explores
the literature for scientific evidence of myofascial re-
lease, and de Witt (➜ 5.4.6) describes a technique for
assessment and treatment of lines of fascial motion in
athletes.

Chapter 6 
Fascia and pain

➜ 6.1.1: Simons and Mense review muscle tone as it
relates to clinical muscle pain. Muscle tone depends on
the physical properties of the soft tissues – viscoelastic
properties of the muscular and associated tissues, and
anatomic limitations in motion- as well as degree of elec-
trical activation of the contractile elements of the muscle,
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both voluntary and involuntary (muscle spasm). They
define viscoelastic tone as measured by resonant frequen-
cy of the muscle, and elastic stiffness as measured by slow
movements. In both cases there may or may not be elec-
trical activity of the muscle detected by electromyography
(EMG), but this determination is critical to know just
what is being measured. They cover clinical usage and
measurement of muscle tone as well as definitions of
mechanical properties of muscles. Muscle is thixotropic,
that is when first moved it resists motion but after the ini-
tial motion the viscosity decreases up to ten fold.
Similarly they cover clinical usage and measurement of
contracture and muscle spasms, as well as several clinical
conditions such as tension headache, torticollis and night
cramps. The reader will gain insight into both clinical
practice and definition of terms and measurement which
are essential to research in this area.
➜ 6.1.2: Khalsa provides a review of the system used to
perceive musculoskeletal pain. Both peripheral and cen-
tral neurons in this system can adapt from milliseconds
to weeks after noxious stimuli. Sensory stimuli is sent
from muscles over nerves which conduct at a wide range 
of velocities, from over 100 meter/second to under 
2 meter/second; half of such nerves are in the slowest
category. Muscle nociceptors vary in mechanical
thresholds, and can be sensitized by a number of local
chemicals. The response at the cellular level to local
mechanical trauma in a muscle is described in detail.
Different mechanisms may be involved for compression
than for stretch.
➜ 6.1.3: An experimental study in rats by Sauer, Bove et
al. shows that primary nociceptors innervating nerves
and their surrounding connective tissue release neu-
ropeptides involved in inflammation, but this does not
happen when the nerve is isolated from its neighboring
connective tissue matrix; in contrast, capsaicin (hot pep-
per) stimulates both isolated nerve axons and axons with
intact connective tissue sheaths.
➜ 6.2.1: Shah reports latest insights concerning the
nature of myofascial trigger points. Using the newly
refined method of microdialysis (using ultrafine needle
biopsies) he found that active trigger points in the upper
trapezius exhibit a unique biochemical milieu of sub-
stances associated with pain and inflammation, such as
substance P, bradikinin, and others.
➜ 6.2.2: The previous examination of Sauer, Bove et al. of
the influence of perineurial connective tissue elements
and related nerve endings in the creation of pain sensa-
tions (➜ 6.1.3) is updated in an abstract by Bove, which
proposes different mechanisms for distally perceived pain
as opposed to pain which is perceived as arising from the
nerve trunk.

➜ 6.3: Further abstracts include the reported increase in
estimated weight of their gun belts by police offers with
chronic low back pain as opposed to matched healthy
control subjects from the same group (➜ 6.3.1 Moga).
Barker (➜ 6.3.2), recent recipient of the Young
Investigator’s Award of the journal Spine for her related
work on the lumbar fascia, explores the influence of
lumbar fascia tension on segmental sagittal spinal motion
stability, using loading tests and rapid motion photo-
graphy on 9 unembalmed cadavers. She concludes that
tension on the lumbar fasciae simulating moderate 
contraction of transverse abdominal muscle alters 
segmental rotation and translation, reducing the insta-
bility factor in both flexion and extension. Stevens-Tuttle
(➜ 6.3.3, from Langevin’s group) shows that peri-
muscular fascia remodeling occurs in a pigs whose move-
ments are restricted with a harness, and that similar
movement restrictions can be observed in humans with
low back pain. This section is completed by two interest-
ing computerized theoretical modeling contributions.
Using MSM.Adam software, Trudeau and Rancourt
(➜ 6.3.4) found that the thoracolumbar fascia has 
the potential to be the posterior structure that con-
tributes the most to the stiffness of the spine in forward
flexion. They conclude that this fascia could therefore be
subjected to trauma if the spine is displaced in a way that
exceeds its mechanical limits. Finally Zorn and his
German colleagues (➜ 6.3.5) explore the spring-like
function of the lumbar fascia in human gait. Their calcu-
lations reveal that – in contrast to the traditional gait
analysis model – the pendulum action of the arms and
the spring-like action of the lumbar fascia can have the
potential to facilitate energetic efficiency in human
walking.
➜ 6.4: Posters from clinicians explore different aspects
related to therapeutic fascia manipulation, including
lumbar skin stretch measures in persons with hamstring
tightness (➜ 6.4.1 Moga), postural changes after Core
Integration (➜ 6.4.2 DellaGrotte), treatment of subacute
lumbar compartment with Graston Technique, an instru-
ment assisted soft tissue mobilization (➜ 6.4.3 Hammer),
a randomized trial of Functional Fascial Taping for low
back pain (➜ 6.4.4 Chen), and identification and myo-
fascial treatment of pelvic obliquity in athletes (➜ 6.4.5
LeLean).

Chapter 7 
Clinical considerations

➜ 7.1: Five clinician/educators have prepared some ques-
tions on a wide range of topics for the final Fascia
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