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For quite a long time the term ‘fascial tissue’ was rather
vague, used in anatomy to refer to the undifferentiated
tissue that covered different structures and that was
dissected without relating it to any adjacent structu-
res. However, the scientific advances in the last decade
(which have led to 4 editions of the International Fascia
Research Congress) have demonstrated the importance
of fasciae, both in normal and pathological functioning,
in the different structures of the human body. This new,
more detailed knowledge has allowed the development
of new physiotherapy techniques like myofascial induc-
tion, fascial manipulation or the Scar Modelling Tech-
nique, and has helped to back up the effectiveness of
existing techniques.

The aim of this article is to provide a brief introduction
to fascial tissue based on some of the most relevant and
recent publications on this topic so that the therapist
can better understand the nature of this tissue and its
importance in manual treatments, which are commonly
used in everyday practice.

FASCIAE AND THEIR ORIGIN

The term fascia comes from Latin and etymologically
it means “long, narrow strip or band”. The Roman en-
cyclopaedist Celsus, in his work De re medica, used the
term to refer to the therapeutic action of bandaging or
dressing injuries (1. Later on, Galenus was one of the
first to relate this term to what we know understand as
subcutaneous cellular tissue. But it was not until Vesa-
lius that the term was connected with a structure close
to muscle tissue (1]). Although nowadays there are still
discrepancies regarding its definition (2,3), the term
fascia can be defined as a “viscoelastic, functional, and
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three-dimensional network of connective tissue, made
up basically of collagen fibres (4,5), which surrounds
and interpenetrates all the structures of the human
body in all directions, and which is difficult to isolate as
awhole” (6).

Not many studies exist on the ontogeny of fasciae in
general, but the importance and functions of mes-
enchymal tissue of mesodermal origin (as a key and
indispensable element of the morphogenesis of the
musculoskeletal system) have been widely studied in
animals (7-9). Recently it has been demonstrated how
this transition from an undifferentiated and poorly or-
ganised tissue into a more mature tissue with variable
morphotypes (according to region and their distribu-
tion), occurs within weeks 22-39 of human foetal deve-
lopment (10). Thus, initially it is fascial undifferentiated
fibroblasts which indicate myoblasts about their precise
distribution depending on the specific muscle they will
make, whereas the continuous dialogue between these
two elements will continue into their maturity, that of
the muscular tissue and that of the fascial tissue (10).

CLASSIFICATION OF FASCIAE

The concept of fascia is quite generic, so different clas-
sification systems have been proposed. Some of them
are based on the structure or the tissue with which
fasciae interact and we can then distinguish between
neurofascia (covering nervous tissue), visceral fascia
(surrounding viscera) and myofascial (covering and re-
lated to muscles). Other more integrative classifications
take into account both anatomical and histological and
functional characteristics (11]. However, the classifi-
cation system which is the most commonly used and
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accepted by the International Nomina Anatomica ca-
tegorises fasciae based on their location in the human
body into superficial and deep fasciae (Fig. 1).

Figure 1

A. Transversal cut of the distal third of the thigh, phenol sample. The
thickness of the superficial fascia (dotted line) and deep fascia (*) are
marked. The thickening of the deep fascia (++) in the ilioitibial part is
shown. Anatomical (B) and histological (C) enlargement of Figure A. The
variable thickness of the superficial fascia (dotted line) and how the adi-
pose tissue it is made up of is compartmentalized (arrows), forming the
cutaneous retinaculum, are indicated. The relationship of the fascial
tissue with the epidermis (Ep), dermis (D), hypoderma (or superficial
fascia, marked with a dotted line) and deep fascia (*), as well as mus-
cular tissue (Ms), are marked. The image (C) shows an embryo sample,
dyed with hematoxylin-eosin.

o
A

Superficial fascia consists of adipose and connective
tissue and is found immediately underneath the skin
(12]) (Fig. 1). This structure, apart from being a sto-
rage medium of adipose tissue, also contains nerves
and vessels (13) [Fig. 2]. It is made up of networks
of dense and/or lax connective tissue that goes from
the subcutaneous layer to the deep fascia and forms
different walls in all directions comprising a three-
dimensional network typically known as cutaneous
retinaculum (Fig. 1.B and 1.C). These walls connect
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the superficial fascia with the dermis and store su-
perficial fat in small compartments, they also deter-
mine the fascia’s capacity of sliding and defining both
body form and shape (14].

Figure 2

Embryo image of the flexor carpi ulnaris, dyed with s100. In the su-
perficial fascia (1) there is a variable deposit of fat, with veins (2) and
cutaneous nerves (3). At a deeper level, the close relationship of the
deep fascia (4) with muscular tissue (6] and nervous tissue (5) is shown
(this latter connection is very important in adults when using peripheral
nerve mobilization).

2 T8 »
: ' 4
6 *
& e
4 ol

. A
Q.% S .

L, A

500,0um

Deep fascia is made up of dense, regular connective
tissue (Fig. 1) that is histologically distributed in a
maximum of three layers with small quantities of lax
connective tissue in between them (15, 16). Its thick-
ness and direction varies (Fig. 3), and they could in-
crease if undergoing excessive mechanical demand
(17). This fascia covers and surrounds the muscles,
viscera, vessels and nerves. It forms retinacula and
compartments or septa, which group muscles ac-
cording to their main functions (for example, flexors
and extensors).

It also allows continuity between separated regions
or anatomical structures, such as the fascial conti-
nuity between the pectoral and brachial areas (18]
or the thoracolumbar fascia and the long head of
the femoral biceps through the sacrotuberous liga-
ment (19,20-22); relations that, depending on the
bibliography, are described as myofascial meridians,
channels or chains. This type of fascia is also respon-
sible for the subdivision and compartmentalization of
the different tissues, through epi-, peri-, and endo-
structures (Fig. 4).

The continuity and subdivisions of the deep fascia
allow 30% of the power generated by a contraction
in the muscular tissue to be transmitted through the
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Figure 3

A. Transversal cut of cryopreserved arm. The image shows how the
fascial tissue covers and connects all the anatomical structures. B. En-
largement of the image, the multidirectionality of the fascial tissue, its
relationship with surrounding structures and the compartmentalization
of the different types of tissue are shown.

fascia and not through the muscular tissue and this
to be done with synergic and antagonists muscles
alike (23-26).

COMPOSITION OF FASCIA

Although fascial composition is similar to the rest of
structures that form connective tissue, fasciae pre-
sent a higher degree of irregularity in the distribution
of their fibres (particularly when comparing fasciae to
ligaments or tendons) and a variable composition of lax
connective tissue (greater in deep fascia) or denser tis-
sue (when analysing intermuscular fascia or septa) (27).
Therefore, the histological composition of connective
tissue (and consequently of all its components, inclu-
ding fasciae) is:
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Figure 4

Relationship of fascial tissue with tendinous tissue. The epitendon (EpT)
surrounds the whole tendon. The peritendon (PeT) covers tendinous bun-
dles and the endotendon (EnT) surrounds each and every tendinous cell.

Extracellular matrix: it is all the extracellular com-
ponents that are part of fascial tissue. We can find:

» Elastin fibres. It is a protein whose network dis-
tribution gives fascial tissue elasticity and, at the
same time, resilience (28).

¢ Collagen fibres (mainly type I). Their distribution
provides resistance and helps fascial tissue to
adhere (17,28).

¢ Reticular fibres. These fibres predominate in the
embrionary phase of fascial tissue and are even-
tually substituted by collagen fibres. Their pre-
sence, together with collagen fibres, contributes
to the sliding of fasciae (29].

Cells:

* Fibroblasts. They are spindle-shaped cells with
extensions whose main function is to secrete the
components of the extracellular matrix, among
which essential proteins for fasciae (elastin and
collagen). They can easily adapt and remodel
themselves in response to the different mechani-
cal stimuli they receive (30-32).

e Myofibroblasts. They allow fascial tissue to con-
tract to a certain extent (33-35), but their presence
is not that clear in human fasciae since they have
only been found in animal or pathological fasciae.

e Adipose cells. They accompany fibroblasts and
their main function is to store lipids.

e Macrophages. They eliminate cellular and tissu-
lar debris and prepare fascial tissue for cicatrisa-
tion (36).
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Ground substance: It occupies all the space in bet-
ween cells and fibres of connective tissue. It is a
viscous substance formed by long molecules of pro-
teoglycans and glycosaminoglycans with hydrophilic
properties, which allow nutrients and waste matter
to circulate. Hyaluronic acid is one of the molecules
most commonly found in ground substance and it
enhances the sliding between fascial and muscular
tissue (37,38). Lately, some studies suggest that the
molecules of hyaluronic acid in fascial tissue may be
connected with myofascial pain syndrome (39,40].

MAIN PROPERTIES AND FUNCTIONS OF FASCIA

The anatomical and histological composition of fas-
cia gives it three key properties for its behaviour and
treatment. These are: tensegrity, thixotropy, and pie-
zoelectricity. Tensegrity of fascial tissue is one of the
main characteristics of fascia, which allows us to un-
derstand how the increase in tension in a tissue can be
stabilised or compensated by increasing tension in some
of its parts (41) and so transfer this tension to all the
elements in the tissue (42]. This property can help the
therapist to understand the concept of globalness and
unity of the human being and account for the response
of the human body to excessive tension or compression
that can either be felt at the same site or somewhere
else in the body. Thixotropy in fascia is made possible by
the ground substance and it refers to the thinning pro-
perty of this tissue when mechanical or thermic energy
is applied, which then returns to its original state when
this energy stops (43]. This might explain why some fas-
cial therapies are applied in a slow and continuous way
like the Scar Modelling Technique (44). Piezoelectricity is
given by the collagen in the fascia and is the capacity of
generating some response resulting from mechanical
pressure (45). All these properties make fascia one of
the few tissues able to modify their consistency when it
undergoes manipulation or tension (46,47], thus having
an effect at cellular level.

The histological characteristics of fascia also account
for its main functions (25,48), and some of the most im-
portant ones are:

e Compartmentalisation, fixation

(10,49).
e Transmission of forces (23,26).

support, and

¢ Absorption and dissemination of tensions (50).
¢ Coordination of movements (19).

e Facilitation of circulatory return and haemodyna-
mics (51).

e Connection between different systems of the hu-
man body.

e Contribution to diffusion of nutrients and other

elements, since fascial tissue has blood vessels
that nourish surrounding tissues.
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In short, fasciae form an exoskeleton that turns the
body into a whole and that relates, interconnects and
coordinates all the regions of the body (12].

CLINICAL IMPLICATIONS OF FASCIA

The importance of fascia for the therapist lies in the im-
plication of this tissue in pathological processes. Frozen
shoulder, plantar fasciitis, trigger points, or, more ge-
nerally, fascial or myofascial restrictions (that can lead
to articular and muscular movement restrictions) are
some examples of fascial dysfunctions that therapists
often have to treat. Thus, in patients with chronic lum-
bago, it's been observed how the fascia in that area was
25% thicker compared to healthy patients, with colla-
gen fibre degradation, and microcalcifications (52). This
tissue is also involved in scar formation and connective
tissue fibrosis (53), which can lead to some limitation
in sliding not only between different anatomical planes
but also between different viscera (54) or nerves (princi-
ple of neurodynamics or peripheral nerve manipulation
(55]). The latter case may cause neuropathies and nerve
compressions close to the restriction site (56-58).

As if the properties and functions of fascia were not im-
portant enough for the clinical practice, it must be un-
derlined that this tissue is the base of many medical,
rehabilitation, and physiotherapy techniques. The fascial
compartments and interfascial space are used for diffe-
rent anaesthetic routes and for blocking pain in different
parts of the body (59,60]. The principles of acupuncture
and dry puncture are also based on fascial tissue. Some
of the acupuncture points are distributed along the exit or
perforation route of a cutaneous nerve of the deep fascia
(61). Different studies have demonstrated that when in-
serting and rotating acupuncture needles, a small bund-
le of collage forms around the needle, which causes a
mechanical stimulus and helps in the restoration of the
extracellular matrix of connective tissue (62-65), which
explains part of the effectiveness of acupuncture and dry
puncture. In the same way, most of the beneficial effects
of massage are based on the principle of tensegrity of
fasciae (66), which accounts for the fact that, when mas-
saging some parts of the body, motion range and flexibili-
ty increase and pain decreases (67,68). The effectiveness
of some manual methods on meningeal or visceral struc-
tures can also be accounted for by the fascial bridges bet-
ween suboccipital muscles and the dura mater (69) or the
links and connections between fasciae and viscera (70).

CONCLUSION

Taking into account everything aforementioned, fascia
is demonstrated to be an important tissue that works
as an integrative structure of human anatomy, particu-
larly of the musculoskeletal system. Because of that,
the general term of pathology or muscular tear should
be revised and the type of fascia involved in the lesion,
determined. We should concentrate our therapeutic
efforts not only on the contractile part of the musculos-
keletal system but also on its fascial components.
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