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Introduction

An architecture of fascia and its precise connections with
many od movement system components creates a basis for putting
forward presumptions of prospects of applying a fascial modelling
as an important element in many orthopedic afflictions treatment.
Three-dimensional fascial web covers and penetrates such
structures as: muscles, intermuscular septum’s, tendons, ligaments,
retinaculum'’s, periosteum, perineurium or dura mater. Fascia of
those structures is not a separate connective tissue formation, but
it bonds adjacent tissues into functional unity [1,2]. Pathological
process within one of those structures will therefore effect with

dysfunctions on many regions of fascial system.

Mini Review

The fascia is an anatomical structure that corresponds with
dense connective tissue. Its characteristic feature is the presence
of collagen fibers with minor amount of basic substance. Those
properties give the tissue a net structure. It means that the fascia
fibers run in several directions and at several interchanging angles,
they can create a regular or irregular texture [3]. The main building
material is type I collagen and highly hydrated proteoglycans
[3,4]. By virtue of those components, fascia fibers are stretchable

and plastic, and also resistant to mechanic stimulus. The current
definition of the fascia emphasizes its meaning in tensional force
transmission [5]. Collagen layers of the fascia are separated from
each other by fatty tissue [2]. The outermost layer of the fascia is
known as pinnacular or superficial. Next, in the trunk area, there
is the investing fascia, also known as the deep fascia [6]. The
investing fascia can be divided more specific into the epimysium,
covering muscles, the peritenon, covering tendons and ligaments,
and the periosteum, covering bones. Under the axial layer, there
are fascia surrounding nerve structures, known as the epineurium
and visceral fascia, covering internal organs. Stecco [7] disagreed,
using superficial, deep, visceral, parietal followed by the name of

the structures they cover.

Branches of this connective tissue create a basis for all body
organs, fill free spaces between them and connect them with each
other. More regular fibers are the basic components of tendons and
intermuscular septum, separating muscle groups from each other
and intergemellar septum of muscles. They secure the fibrous and
histological continuity of the anatomical structures of the body [2].
Fascial fibers, along with the corresponding muscles or muscle

groups, create a structural chain, becoming a connection between
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at least two adjacent units in vertical alignment. Myofascial chains
are therefore paths, embracing distant muscle groups, including
the surrounding fascia. These connections originate from the
initial attachment of one muscle and go through the attachments
of another muscle and are linear to the muscle fibers from head
to toe [7,8]. There are four main anatomy trains in the upper limb.
Each of them presents superficial and deep patterns, both on the
anterior and posterior side. The anterior anatomy trains seem to be
most significant from the clinical point of view. Superficial lines are

characterized by a subcutaneous straight route.

The superficial front line (SFL) of the upper limb is a fascial
line, running along the anterior part of the limb, which, while
starting from the greater pectoral muscle, it runs through the
medial intermuscular septum, the flexor muscles of the forearm,
up to the palmar aspect muscles. A detailed description of the SFL
of the upper limb specifies the latissimus dorsi, together with the
teres major and the greater pectoral muscle, the bands of fascial
fibers of which join into the medial intermuscular septum of the
arm, separating in this way the muscle groups of the flexors and
extensors. Then, at the attachment site of the anterior muscle group
of the forearm, another muscular-fascial train begins, formed by the
radial flexor muscle of the wrist, the long palmar muscle, the ulnar
flexor muscle and the superficial flexor muscle of the fingers. The
superficial front line of the upper limb controls the driving force
of the upper limbs in forward and lateral motions [8]. The route of
the deep anatomy trains of the upper limb is more complex. The
deep front line (DFL) of the upper extremity runs on the anterior
side of limb, starting from the minor pectoral muscle and running
through the biceps brachii, the coracobrachialis, the brachialis and
the radial bone, up to the thenar muscles. The deep muscle-fascia
line also includes the deep flexor muscle of the fingers, the long
flexor muscle of the thumb and the pronator teres, i.e. the muscles
that form the deep layer of the front muscle group of the forearm.

The DFL of the upper extremity plays a stabilizing role,
participating, among other actions, in coordinated motions, as
well as in the grasping motions of the thumb [2,7,8]. From the
tissue physiology point of view, the fascia has been characterized
as strong [9], but flexible [10], demonstrating piezoelectric
properties, revealing varying rigidity with changing hydration [11],
rich in nerve endings [12,13], containing a fairly high number of
mechanoreceptors and able to undergo small contractions [14,15].
Its structure becomes denser [16] and thicker along the vector
of the active force, which, in turn, increases it rigidity in that
direction [17]. The fascia surrounds each muscle and organ in the
body [10]. Its functions include motion stabilisation [18] and load
transfer, not only between adjacent muscle fibres but also between
muscle bundles [19,20]. It protects blood and lymphatic vessels
[21], secures muscles against damage from excessive stretching
[20] and protects adjacent structures from rubbing against each

other [22]. The fascia also influences the venous return, ensuring

appropriate drainage [23,24], improves the coordination process
and enhances the muscle functionality, ensures proper tension
within the musculoskeletal system [25] and suppresses the spread
of infections [26]. It has been demonstrated that a more rigid fascia
supports the force responsible for load transfers among muscles
[27].

Due to the presence of Golgi tendon organs (GTO), Ruffini
corpuscles (Bulbous corpuscles) and Pacinian corpuscles, this
tissue takes part in the generation of the reflex to stretching [10],
as well as in proprioception [12] and nociception [28] processes.
Changes are observed in fascia structures in the process of ageing.
Its viscoplastic properties deteriorate with age, with a higher
tendency towards the occurrence of adhesions and densifications
[16]. Collagen, when submitted to loads, rebuilds its structure
[28,29], while oestrogens play a significant role in the process
stimulation [30]. The properties of the fascia may also be changing
as a result of muscle lesions or surgical intervention [31]. A
pathological process within the fascia triggers inflammation,
which may be a potential cause of pain [32]. Wrong motion
patterns or imposed immobilisation may cause the formation of
bridges between adjacent fascia layers, leading to adhesions [33].
Therefore, interventions into fascia structures would seem fairly
appropriate, supporting the healing process of many orthopaedic
or neurological conditions. Some scientific reports suggest that
the proper manual stimulation may provide positive modelling of

fascia structures in pathological conditions [34-41].

A case report, describing a patient after reconstruction of
the anterior cruciate ligament (ACL), shows the positive effects
of manual-fascial therapy with a rapid improvement of muscle
activity [42]. In addition, the preliminary results of studies carried
out among patients after a total knee replacement, proved efficacy
of the manual-fascial therapy in motion recovery and in improved
activity of the muscles responsible for the proper functionality
of the knee joint [43]. In the mentioned study, the therapy was
provided to the patients only once, which provides no grounds to
draw more general conclusions regarding its applicability. At the
same time, it encourages the undertaking of studies, leading to an
assessment of the efficacy of the fascial therapy to be included in
the global, long-term process of improving patient functionality
after knee alloplastic procedures.

Among orthopedic conditions, localized within the upper
extremity, the highest incidence rates are demonstrated by carpal
tunnel syndrome and the Dupuytren’s contracture. The initial
symptom of Dupuytren’s contracture is the occurrence of a hole on
the palmar side of the hand, especially at the region of the distal
palmar groove. The holes are formed as a results of the changing
route of the fibers of the palmar aponeurosis, connected with the
subcutaneous fascia. Stimulation of the vertical bridges leads to the
progression of changes [44].
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The palmar aponeurosis runs subcutaneously shallow and, due
to its thin fibrous plate, it tightly adheres to the skin. The palmar
aponeurosis is formed of two layers: shallower, with longitudinally
running fibers, and deeper with transversely running fibres,
spanning above the metacarpal bone heads. Both layers adhere
closely to each other. The long palmar muscle tendon fibres integrate
into the superficial layer of the palmar aponeurosis, stretched
by the long palmar muscle. Cases occur, in which there is no long
palmar muscle, that affects the structure and route of the fibres in
the superficial layer of the palmar aponeurosis [24,45]. It proves
the effects of the traction force from the long palmar muscle on the
palmar aponeurosis structure. The antebrachial fascia, on the other
hand, is integrated into the deep layer of the palmar aponeurosis. In
turn, tunnels for the flexor muscle tendons of the fingers are formed
from the fibrous plate that covers the palmar aponeurosis. The
presented anatomical connections of the palmar aponeurosis with
other structures provide grounds to apply the fascial therapy as a
form of treatment of the Dupuytren’s contracture, within a broader

programme of prophylactic or postoperative physiotherapy.

It has been demonstrated in preliminary studies, carried out in
patients after surgical treatment of Dupuytren’s contracture, that
a manual therapy, applied in the regions of the joined structures
in the fascial line, quickly improves the functionality of the hand,
regardless of the number of fingers affected by the disease [46].
At the same time, the above-mentioned results of the studies raise
hopes for the application of the therapy, intervening in the fascia
structure in various groups of patients after surgical procedures
within the upper extremity, e.g.: surgical suturing of damaged finger
flexor tendons, treatment of forearm bone fractures, removal of
ganglions. The use of therapeutic techniques, including myofascial
release, may significantly accelerate the recovery of hand functional
in orthopedic afflictions. The pathomechanism of changes in
carpal tunnel syndrome also seems to provide a firm basis for the
application of the muscle-fascial techniques in the treatment of this
condition. In nerve compression syndrome, nerve sliding becomes
a constraint, which decreases its resistance to mechanical stress
[47]. Adhesions, fibrosis and scars bring about pathomechanical
and pathophysiological changes in the nerve [48]. A correlation
has also been shown between the pathological mechanic changes

within the nerve and its functionality [49].

A therapeutic strategy should also take into account the
connections of the transverse carpal ligament with the structures
that affect its tension, such as carpal thenar muscles, finger flexor

muscle or the long palmar muscle.

The transverse carpal ligament is a collagen line, which restricts
the carpal tunnel and also forms the initial attachment for the carpal
thenar muscles [50]. It stabilizes the structure of the carpal tunnel

[51], acts as a stretcher of flexor muscle tendons [52] and supports

the flexibility of the carpal tunnel [53]. It has been shown that the
transverse carpal ligament is co-formed by the long palmar muscle,
thus its activity will be modelling the tendon’s tension. The long
palmar muscle is attached to the medial epicondyle of the humerus,
while its fascia is connected with the superficial antebrachial
fascia [24]. The coracobrachialis, some fibers of which terminate
on the medial epicondyle of the humerus, also has attachments
to the medial septum of the arm [54], the fibres of which are part
of the clavipectoral fasci, surrounding the minor pectoral muscle,
and which also integrates into the coracobrachialis fascia [5].
The superficial fascia connections seem to be much simpler. The
palmar aponeurosis is connected with the transverse ligament
and, farther, it is a continuation of the antebrachial fascia [55]. The
antebrachial fascia is a continuation of the brachial fascia, while its
tension is modelled by the activity of the brachial biceps muscle,
the aponeurosis of which integrates into it. This aponeurosis also
covers the medial nerve at the region of the ulnar joint, while its
thickening may limit the sliding functionality of the nerve [56].

The brachial fascia receives bundles from the fascia of the
greater pectoral muscle [57]. Increased rigidity or thickness of
the transverse carpal ligament may result from the activity of
repeatable forces, generated by the thenar muscles and the long
palmar muscle [58]. It seems that a manual intervention within the
structures may decrease their tension and improve their flexibility.
In result, decreasing the tension of the transverse carpal ligament
and protecting it against changes, leading to its thickening and
increased rigidity, may bring about a permanent success of the
prophylactic treatment of carpal tunnel syndrome. The application
of techniques, intervening into the pathologically changed fascia
structures in orthopedic patients, including hand dysfunction,
seems to be particularly significant in the therapeutic process. The
reduced time of the patient’s recovery to full mobility seems to have
a number of advantages, both social and economic.
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