When properly developed, communicated and
implemented, guidelines improve the quality
of care that is provided and patient outcomes.
Guidelines are intended to support the health-
care professional’s critical thinking skills and
judgment in each case.

In addition to guiding safer, more effective and
consistent outcomes, the authors can only dare
to dream that these guidelines will also support
better constructed MT research methodology
and designs, ultimately leading to the inclusion
of MT professionals in mainstream interprofes-
sional healthcare.

What Defines Traumatic Scarring?

The American Psychological Association defines
trauma as an emotional response to a terrible
event like an accident, sexual assault or natural
disaster (APA 2015).

Scar or cicatrix, derived from the Greek eschara —
meaning scab — is the fibrous replacement tis-
sue that is laid down following injury or disease
(Farlex 2012).

Scars are not obligated to be problematic — where
would we be without our body’s natural ability to
heal itself following a wound? However, normal
physiological processes can be altered in a vari-
ety of ways and, when altered, this constitutes
what is termed pathophysiology.

Abnormal or pathophysiological scars can
impact function within and beyond their physi-
cal borders and present considerations outside of
the physical/physiological aspect of the scar tis-
sue (Lewit & Olsanska 2004, Bouffard et al. 2008,
Valouchova & Lewit 2012, Bordoni & Zanier 2014).

Problematic scarring following planned and
unplanned trauma can be accompanied by seri-
ous physiological and psychological consider-
ations and, as such, this brings us to traumatic
scars as defined by the authors:
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pathophysiological scars further com-
pounded by traumatic emotional sequelae
and other comorbidities.

Traumatic scars can occur as a result of acci-
dents, acts of violence and other catastrophic
events (e.g. disease, burn accident and surgery).

Over the last several decades, advancements in
medical technology have led to improved surgi-
cal techniques and emergency care (Blakeney &
Creson 2002). Simply put, more people are sur-
viving injuries that would have been fatal 20 or 30
years ago, and an increase in survival rate means
an increased need for professionals skilled in
treating people with scars. Working successfully
with traumatic scars requires expert navigation,
not only of the physicality of the scar material but
also inclusive of the whole clinical presentation.
This book will provide the information needed to
help guide the development of that expertise.

Given the complexity of traumatic scars, where
such presentations and/or appropriate treat-
ment fall outside of the MT profession’s scope of
practice, suggestions will be provided for appro-
priate referral resources to support the patient’s
best possible biopsychosocial outcomes.

It is the authors’ intention that the end product will
comprehensively cover both the physiological/phys-
ical and empathetic elements of MT and in doing so
honour both the art and science of the work. Like
interprofessional collaboration, integration of art
and science are essential for excellence in contem-
porary healthcare and achieving the best possible
patient-focused outcomes for people with scars.

Overview of Chapters

Individual chapters will cover normal/abnormal
scar formation; the role of various systems in
wound healing; theimpact of pathophysiological
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scars and associated sequelae; the biochemical
and emotional impact of trauma; communica-
tion skills (including interprofessional commu-
nication); assessment and treatment protocols;
client/therapist self care and shared experiences
from therapists and people with scars.

In order to assist with research translation,
throughout this book pathophysiological and
clinical considerations will be interspersed as
Boxes where it makes sense to do so.
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responses, the internal to external and cell-to-cell
linkage mechanism provides the means by which
the organism can sense and respond to mechani-
cal demand or forces placed upon it —- monitoring
and regulating ‘enough tension’ to ensure the
shape and integrity of any given cell and the entire
musculoskeletal/myofascial system.

Epidermis

Skin Structure and Function

In order to better understand the formation of
scar tissue, we need to look at the marvelous
organ that is our skin.

Along with the glands, hair and nails, skin makes
up the integumentary system. On average, skin

Figure 2.1
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constitutes 10% of human body mass. Skin acts as describe fiber orientation and configuration
a barrier to the outside world and plays an impor- within a particular sheet, layer or area of tissue
tant role in homeostasis. The skin, our outer layer (Terminologia Histologica 2008).

of protection, is susceptible to infections, injuries,
growths, rashes, cysts, boils, discoloration, burns,
adhesions and scars. Clinical Consideration

Skin Histology As CT is intimately associated with other tissues and

The skin comprises: organs it may influence the normal or pathological
« Epithelium processes in a wide variety of organ systems (Findley
etal. 2012).

e Connective tissue (CT).
Epithelium CT, fascia and the sliding mechanism
There are three basic types of epithelial tissue:
squamous, cuboidal and columnar - arranged in
either a one-layer (simple) or multilayer (strat-
ified) configuration. Epithelium forms many
glands and lines the cavities and surfaces of struc-
tures throughout the body (e.g. the epidermis
consists of stratified squamous keratinizing epi-
thelium) (Marieb et al. 2012).

One of the more recent discoveries in the world of
fascia research is the sliding/gliding that occurs
throughout the CT and fascial systems, which
facilitates unimpeded, frictionless movement
(McCombe et al. 2001, Guimberteau & Bakhach
2006, Stecco et al. 2008, Wang et al. 2009). Some
suggest that sliding layers are interspersed between
CT and fascial layers; however, Guimberteau sug-
CcT gests that rather than separated or superimposed
layers there exists a singular, highly hydrated, tissu-
. lar architecture which can maintain the necessary
ent types of cells (e.g. fibroblasts and adipocytes), 5406 hetween structures to facilitate optimal slid-

protein ﬁbers‘ (elastin and COHagen) surrounded ing and tissue excursion (Guimberteau & Bakhach
by the gelatinous ECM (Schleip et al. 2012a, 2006, Guimberteau 2012) — see Figure 2.2.
Andrade 2013).

Considered a system, CT consists of several differ-

Whether the presentation is layers between
layers or a singular architecture, the sliding
mechanism comprises loose CT - consisting of
predominantly fine collagen strands, adipocytes
and an abundance of HA.

CT is a continuous bodywide system that plays a
well-identified role in integrating the functions of
diverse cell types within each tissue it invests (e.g.
skeletal muscle, tendon, bone, viscera (Langevin
2006)). CT is highly variable in its presentation.

Various terms are used to describe CT typology, ~ The sliding mechanism occurs bodywide on both
for example: a macro and micro level; between interfascial

planes, endofascial fibers, endomuscular fibers

and intracellular fibers (Guimberteau et al. 2005,

Ingber 2008, Stecco et al. 2008, Wang et al. 2009,

Langevin 2010). The impact of traumatic scarring

e Regular, irregular, unidirectional, multidirec-  on the sliding mechanism and clinical considera-
tional, parallel ordered and woven are used to  tions will be noted throughout this book.

e Dense and loose are used to describe how
dense, tightly or spread out the fibers are
packaged within an array of tissue
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Fascicular

Fascicular fascia augments continuity and force
transmission, provides proprioceptive feedback
and protection of nerve, blood vascular and
lymph vessels.

Clinical Consideration

Perimysium plays a significant role in force transmis-
sion. Perimysium is commonly thicker in postural mus-
cles, tends to display a higher concentration of MFBs
and can adapt more readily to changes in mechanical
tension. The driving force behind long-term, sustained
contracture and pronounced muscular ‘stiffness’
could be explained in part by the presence of MFBs
in fascia — in particular in the perimysium. Surgical
reconstruction processes (e.g. distraction osteogene-
sis, psoas lengthening) are frequently accompanied
by increased muscle stiffness, shown to correlate
with a significant increase in perimysial thickness —
a response to the (sudden) increased tissue stretch
(Schleip et al. 2005, Huijing 2007).

Clinical Consideration

Muscle spindles are embedded in the endomysium. If
the enveloping fascia is too rigid (e.g. fibrosis, contrac-
ture), this may alter the stretch of the muscle spindle
and adversely affect its normal firing (Stecco 2004).

Compression

Compression fascia forms a pressurized com-
partment to augment vascular function (e.g.
venous return) and enhances proprioception,
muscular efficiency and coordination.

Separating

Separating fascia provides structural support,
helps absorb shock, limits the spread of infection
and reduces friction and augments movement
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between articulating structures and surfaces. The
loose well-hydrated sliding layers also fall into this
category.

Functions of Fascia: Summary

Fascia physiology in brief: as a component of the
locomotor system, fascia performs essentially
three mechanical functional roles: separation,
connection and energy facilitation.

Fascia as a tissue of separation: creates space
which serves as an interface for ease of sliding
and gliding of structures and tissues in relation
to one another. Spatial separation supports
unimpeded motion and motion ensures the
healthy functioning of tissues and structures
and the sliding-gliding interface.

Fascia as a tissue of connection: links together vari-
ous anatomical components (bones, joints, mus-
cles etc.) thereby creating an architecture that
augments the transfer of forces across a broader
array of tissues/structures. Connection enhances
strength, stability and efficient coordinated
movement. Bodywide perceptive and functional
continuity affords linked tissues the ability to
function and, potentially, dysfunction together.

Fascia as an energy facilitator: healthy, springy
or crimped collagen is a potential energy gen-
erator or storehouse rather than an energy
consumer, such as muscle. When stretched,
collagen will rebound, augmenting propul-
sion (especially flatter, sheet-like fascia and
tendons, e.g. Achilles tendon and Achilles
aponeurosis) (Schleip & Miiller 2013). Ultra-
sound-based measurements indicate that fas-
cial tissues are commonly used for a dynamic
energy storage (catapult action) during oscil-
latory movements, such as walking, hopping
or running, and during such movements
the supporting skeletal muscles contract
more isometrically while the loaded fascial
elements lengthen and shorten like elastic
springs (Fukunaga et al. 2002). The rebound/
catapult potential of fascia decreases the need
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for muscular energy - resulting in greater effi-
ciency and endurance.

Mpyokinetic/Myofascial Chains and Meridians

The continuity seen throughout the fascial system
is a key functional characteristic. It is agreed upon
by many that dysfunction (scarring, densification,
fibrosis) anywhere along the chain or meridian
can impact function in other regions.

When challenged by stretch or movement dense
and/or restricted fascia may alter proprioceptive
afferent signals that lead to eventual abnormal
biomechanics, aberrant movement patterns,
muscle compensation, joint distress and pain
(Bouffard et al. 2008).

In the absence of normal physiological elastic-
ity, receptors embedded within the fascia may
also be in an active state even at rest. Any further
stretching, even that produced by normal mus-
cular contraction, could cause excessive stimula-
tion with consequent propagation of nociceptive
afferents. Furthermore, over a certain threshold
(i.e. consistent stimulus over time), all receptors
can potentially become algoceptors (pain recep-
tors) in response to consequent propagation of
nociceptive signals (Ryan 2011).

Chain/meridian clinical considerations will be
covered in greater detail in Chapter 9.

Clinical Consideration

Fascia supports and functions in tandem with our
skin and all of our soft and hard tissues. There-
fore it is reasonable to suppose that some degree
of fascial involvement may be seen in conjunction
with any functional loss and pain associated with
scarring — as well as the milieu of compensatory
musculoskeletal disorders that often accompany
burns and problematic scars (e.g. cumulative trauma/
overuse syndromes, chronic low back pain (ChLBP)
and/or dysfunction and compression syndromes).
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Skin and fascia

Clinical Consideration (Cont.)

In the field of MT we commonly encounter fascial
changes associated with acute injury and trauma,
chronic strain (physical or emotional), immobiliza-
tion and the spectrum of subsequent sequelae (e.g.
adhesions, fibrosis, myofascial trigger points, dimin-
ished gliding within the sliding layers, neural and
circulatory consequences).

Clinical Consideration

According to Lewit and Olsanska (2004), scars may
contribute to the formation of myofascial trigger
points in adjacent tissues along with the potential
for pain in other regions (e.g. low back pain associ-
ated with appendectomy).

As the impact of a scar can reach far beyond its
physical borders, in addition to the degree or
depth of the scar — from a MT perspective — it
is also important to consider how a scar in one
region of the body can impact functioning in dis-
tant (seemingly unrelated) tissues or areas.

According to Bordoni and Zanier (2014):

Every element or cell in the human body
produces substances that communicate and
respond in an autocrine or paracrine mode,
consequently affecting organs and structures
that are seemingly far from each other. This
applies to the skin and subcutaneous fas-
ciae. When the integrity of the skin has been
altered, or when its healing process is dis-
turbed, it becomes a source of symptoms that
are not merely cutaneous. Additionally, the
subcutaneous fasciae is altered when there is
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CHAPTER 3

Clinical Consideration

Lymph is the new blood

Readily visible, blood and its associated vessels have been
studied for centuries, garnering much attention including
detailed, shiny color plates in health science textbooks.
However, a recent stunning discovery challenges current
textbooks, calling for more in-depth study and an extreme
make-over for anatomy and physiology editions.

Generally presumed by manual lymph therapists but unverified,
researchers have now discovered that the meningeal linings of
brain have a lymphatic vessel network that connects to the
systemic lymphatic system. Until now, lymphatic vessels in the
central nervous system (CNS) have remained elusive (i.e. no
shiny color plates), but the development of better imaging
methods has changed all that (Aspelund et al. 2015, Louveau
et al. 2015, University of Helsinki 2015, University of Virginia
Health System 2015).

Vessels displaying all the molecular hallmarks of lymphatic
vessels have been discovered and mapped, running parallel
to the dural sinuses, arteries, veins and cranial nerves. It is
suggested that they serve as a direct clearance route for the
brain and cerebrospinal fluid macromolecules out of the skull
and into the deep cervical lymph nodes (Aspelund et al. 2015,
Louveau et al. 2015, University of Helsinki 2015, University of
Virginia Health System 2015).

As is known, the lymph system clears fluids and macromol-
ecules and plays an important role in immune function.
Previously, the CNS has been considered devoid of
lymphatic vasculature, leaving immunologists puzzled as to
how lymphocytes access and exit the brain (Aspelund et al.
2015, Louveau et al. 2015, University of Helsinki 2015,
University of Virginia Health System 2015).

The extensive lymph network found in the brain changes our
understanding of how the brain is cleared of excess fluid and
calls for the rethinking of brain disease etiology and
treatment approaches. This discovery has also raised
several new questions concerning some fundamental brain
functions and changes how we look at the relationship
between the CNS and immune system (Aspelund et al
2015, Louveau et al. 2015, University of Helsinki 2015,

Fig 3.5

Brain lymphatic vessels.

University of Virginia Health System 2015).

Researchers find it highly possible that brain-lymph
connection will prove important in neuro-immunological
diseases as well as in diseases characterized by the
pathological accumulation of misfolded proteins or fluid into
the brain parenchyma (e.g. Alzheimer’s disease, MS and
autism). In Alzheimer’s for example, there are accumulations
of big protein chunks in the brain and it has been suggested
that these chunks may be accumulating because they're not
being efficiently removed by the CNS lymph system
(Louveau et al. 2015).

Given the lymph and immune systems role in wound healing,
one can surmise that future work in this area may reveal
significant considerations for scar management.
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