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Introduction
The maxillofacial and in particular the tem-

poromandibular area is a precisely coordinated 
complex system, a set of interconnected elements 
with diverse subsystems. These are connected by a 
richly innervated fascial structure, with functional 
stability and collagen matrix. [1]

The system itself is subject to the principle of 
biotensional integrity. According to Donald Ing-
ber [2], the term expresses a modern concept of 
the pathophysiological mechanisms of myofascial 
pathology. According to this theory, cell structures 
follow the principles of tension integrity, changing 
depending on their position, function, purpose and 
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Summary
Myofascial pain syndrome includes a number of symptoms of the sensory, motor and autonomic nervous sys-

tems, which are caused by stimulation of myofascial trigger points. The involvement of the fascia in this syndrome 
is often neglected. The clinical features of myofascial trigger points, referred pain, fascial components and their 
contribution to myofascial pain have been described in detail in a number of recent studies, highlighting the clin-
ical significance of this disorder. 

This systematic review, based on 50 scientific publications on the subject, complements our knowledge of the 
etiopathogenesis of myofascial pain, the role of the fascia in the spread of pain, and the disease-specific referred 
pain. Some modern methods for treating large fascial areas to increase the effectiveness of local methods for the 
treatment of myofascial pain are also discussed.

Key words: myofascial pain, fascia, red SLD phototherapy

Резюме
Миофасциалният болков синдром включва редица симптоми от сензорната, двигателната и 

автономната нервни системи, които са причинени от стимулиране на миофасциалните пускови 
(тригерни) точки. Участието на фасцията в този синдром често се пренебрегва. Клиничните 
характеристики на миофасциалните пускови точки, на отразената болка, на фасциалните компоненти 
и техният принос към болката, са подробно описани в редица съвременни проучвания, което подчертава 
клиничната значимост на това заболяване.

Този систематичен обзор, базиран на 50 научни публикации, допълва познанията ни относно 
етиопатогенезата на миофасциалната болка, ролята на фасцията в разпространението  й и 
специфичната за това заболяване отразена болка. Дискутирани са някои съвременни методи за 
третиране на широки фасциални площи – за повишаване на ефективността от локалните методики за 
лечение на миофасциалната болка.  
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adaptation to environmental factors. The organs 
and tissues of the human body and in particular 
of the maxillofacial and temporomandibular ar-
eas are integrated by specific fascia, which should 
be considered not only as supporting but also as 
functional units, connecting the individual facial 
elements and supporting them in a structural and 
functional unity. In this regard, fascia should be 
the focus of clinicians’ attention from a practical 
therapeutic point of view [9].

Etiology of myofascial trigger points

Myofascial pain syndrome is a chronic pain 
condition characterized by the presence of myo-
fascial trigger point, a hyper irritable painful spot 
involving a limited number of muscle fibers. The 
literature suggest that myofascial trigger points 
should be considered as peripheral pain gener-
ators. The clinical features of myofascial trigger 
points and their contribution to the patient’s pain 
and disability have been detailed in several recent 
studies, which support the clinical relevance of 
the condition. Recent studies reported that man-
ual palpation to identify trigger points has good 
reliability, although some limitations are intrinsic 
to the diagnostic criteria. During the last decade, 
a plethora of treatments have been proposed and 
positive effects on pain and function demonstrated 
[9, 19, 27]. Patients with myofascial trigger points 
will benefit from a multimodal treatment plan in-
cluding SLD red light photo sessions, occlusal and 
manual therapy techniques.

Myofascial pain syndrome is described as senso-
ry, motor, and autonomic nervous system symptoms 
caused by stimulation of myofascial trigger points. 
Muscle overload is hypothesized to be the result of 
sustained or repetitive low-level muscle contrac-
tions, eccentric muscle contractions, and maximal or 
sub-maximal concentric muscle contractions. Trig-
ger points may develop during occupational, recre-
ational, or sports activities when muscle use exceeds 
muscle capacity and normal recovery is disturbed. 

A latent myofascial trigger point is defined 
as a focus of hyper irritability in a muscle taut 

band that is clinically associated with local 
twitch response and tenderness and/or referred 
pain upon manual examination. Treating latent 
trigger points in patients with musculoskeletal 
pain may not only decrease pain sensitivity and 
improve motor functions, but also prevent latent 
trigger points from transforming into active trig-
ger points, and hence, prevent the development 
of myofascial pain syndrome. There are funda-
mental differences between the effects produced 
by the two basic types of trigger points (active 
and latent). Active trigger points usually produce 
referred pain and tenderness. In contrast, latent 
trigger points are foci of hyper irritability in a 
taut band of muscle, which are clinically asso-
ciated with a local twitch response, tenderness 
and/or referred pain upon manual examination. 
Latent trigger points may be found in many pain-
free skeletal muscles and may be “activated” and 
converted to Active trigger points by continuous 
detrimental stimuli. They can be inactivated by 
different treatment strategies; however, they nev-
er fully disappear but rather convert to the latent 
form [3, 4, 5, 6, 7, 8, 13, 14, 15, 16, 18].

Since the 1960s, the clinical literature has in-
cluded descriptions of myofascial pain syndrome, 
which is currently diagnosed based on signs and 
symptoms, including the palpation of tender, 
indurated nodules termed myofascial “trigger 
points” [34, 35]. Myofascial pain syndrome is 
distinguished from fibromyalgia by its more fo-
cal and episodic nature and includes both “ac-
tive” and “latent” phases [36]. The active phase is 
characterized by spontaneous pain that limits the 
range of motion, with localized, tender indurated 
foci within the myofascial tissues. Palpation of 
these nodules reproduces the patient’s pattern of 
local or radiating pain. During the latent phase, 
palpable focal nodules are present and may be 
tender but without spontaneous pain. The latent 
phase also includes myofascial dysfunction, in-
cluding soft tissue stiffness and reduced range of 
motion (not associated with pain) in the affect-
ed area. The increased soft tissue stiffness and 
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movement restriction could reflect focal areas 
of persistent muscle contraction or connective 
tissue adhesions that locally restrict shear plane 
movement or shear strain [1].

The mechanics of TMJ movements require sta-
bility of the joints and related structures, as well as 
a large adaptive capacity. This involves a rapid re-
sponse coordinated by the central nervous system 
during masticatory function to achieve occlusal 
stability. The tension reactivity of TMJ is carried 
out by the ligaments, the muscles, the connective 
tissue matrix, the blood vessels and the articulato-
ry disc.

Fascial components and their involvement 
in myofascial pain syndrome

The participation of fascia in this syndrome 
has often been neglected. Several manual and 
physical approaches have been proposed to im-
prove myofascial function after traumatic inju-
ries, but the processes that induce pathological 
modifications of myofascial tissue after trauma 
remain unclear. 

The fascia as a system is a fundamental struc-
ture, providing morphological and functional in-
tegrity between the components of the maxillofa-
cial complex. It supports its components: bones, 
muscle fibers, nerves, lipids, blood vessels and 
various groups of receptors. The fascia also coor-
dinates biochemical signals, eliminates or mechan-
ically protects tissues from pathogens, plays a role 
in tissue healing and scar formation, maintains the 
extracellular matrix, allows full cellular commu-
nication. It absorbs and transmits local stimuli to 
all parts of the body, its sensory network registers 
thermal and chemical stimuli, pressure, vibration 
and movement, affects the sensation of pain and 
plays the role of corrective of the peripheral and 
central nervous system.

In modern medicine, the fascia is defined as a 
continuous viscoelastic tissue that forms a func-
tional three-dimensional collagen matrix covering 
all body structures. Its main characteristics are as 
follows:

– it is a thin, multi-layered silvery-white retic-
ulated membrane that wraps around muscles and 
organs without adhering to the underlying tissue. 
This allows the underlying tissues to have minimal 
mobility towards it, within certain limits.

– it is made of collagen and elastin fibers, and 
depending on the collagen / elastin ratio it can be 
looser or denser. Shows individual differences de-
pending on gender, age, or certain physiological 
conditions (pregnancy) and more.

– it is a fabric with little elasticity, but with pro-
nounced plasticity - it can lengthen and change its 
shape as a result of slipping of its own layers. This 
gives smoothness to body movements.

– it is richly supplied with blood and moist-
ened with a jelly-like, mucous fluid, which allows 
movement between the underlying tissue / fascia, 
as well as between the layers of the fascia itself.

– it cannot be visualized by computed tomog-
raphy or magnetic resonance imaging. It can be 
examined by a special method with ultrasound for 
the presence of seals, thickening, reduced mobili-
ty, adhesions inside it and for other changes [30, 
31, 32, 33, 39].

The fascia is the main communication system 
in the body as it is saturated with receptors and free 
nerve endings. It takes an active part in the body’s 
immune system. The fascial network also reflects 
the psycho-emotional state of the individual – pos-
ture, function and facial expression. Connective 
tissue is a sensitive organ – more than 80% of free 
nerve endings are concentrated in the fascia. This 
network structure has not only a strengthening and 
mobile function, but is also saturated with pain re-
ceptors. Isolated fragments of fascial fibers were 
treated with hormones that are released in the body 
when it is under stress. In most cases, the tissue 
reacts by shrinking very slowly. This means that a 
stressed fascia can reduce its volume, regardless of 
the condition of the underlying muscles.

The fascia is composed of layers that smooth-
ly pass into each other without a definite border. 
In most cases, the morphological component of 
fascial pain cannot be visualized because it be-
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comes the sum of fine cleavages in the fascia at 
a microscopic level, which create micro defects, 
e.g. in case of injuries or chronic overexertion. 
Connective tissue can be damaged not only by 
overload (for example, in intense sports), but 
also by lack of physical activity. After surgery, 
denser areas are usually created that narrow the 
space around the nerve fibers that pass through 
the fascia.

The main cellular building blocks of the 
fascia are fibroblasts and fibrocytes, which can 
move relatively freely and actively communi-
cate with surrounding tissues, hormones and 
enzymes. They can react according to the sit-
uation, restoring balance in the system. When 
lesions occur, they concentrate on the damaged 
area, stabilizing the tissue, “gluing” the micro 
ruptures. By unclear mechanism, in some cas-
es fibroblasts produce more collagen and “ad-
hesive” than necessary and thus turn a loose 
fascia into a dense, fused, thickened struc-
ture (adhesions). This is the typical picture in 
post-traumatic and postoperative conditions. In 
many conditions – prolonged immobilization, 
overload, tissue injuries, low local tempera-
ture, increased acidity, dehydration, stress, in-
somnia and depression, the fascia reacts with 
narrowing, thickening, loss of viscosity and 
adhesion to the underlying tissues. Modern re-
search shows that fascia can be repaired, which 
is important for the treatment of myofascial 
type of damage [18,19,20,22].

Fasciae are composed of irregularly arranged 
but tightly woven connective tissue that can bear 
high tensile loads [37, 40, 41]. All connective 
tissue consists of both cellular and extracellular 
components, and it is the varying molecular and 
architectural characteristics of these extracellu-
lar constituents that determine their mechanical 
properties [12, 24, 26, 29]. Мuscular fasciae and 
aponeuroses are known to be richly innervated 
with small-diameter afferent fibers that can trans-
mit nociceptive signals, especially in the presence 
of inflammation. [17]. At a cellular level, several 

types of ion channels are activated by mechanical 
stimuli [22]. 

Fascia mobility, is critical for musculoskeletal 
function and needs to be better integrated into bio 
mechanical models of musculoskeletal pain. Bio-
logical tissues are viscoelastic, which means that 
their mechanical behavior can be described as that 
of both solid (elastic) and liquid (viscous) [25]. A 
fundamental concept of the elastic component is 
the relationship among stress (applied force), strain 
(deformation resulting from an applied force), and 
stiffness [28]. 

Viscosity is also important for determining the 
effect of normal and shear forces and is related to 
the “liquid-like,” rate-dependent component of 
strain; that is, connective tissue will deform less 
when a force is applied quickly than when ap-
plied slowly, which allows the tissue structure to 
reorganize in a liquid-like manner as the force is 
applied [21].  The application of mild mechanical 
effects - massage, affects fibroblasts and regulates 
collagen production. In the presence of a lesion 
or overexertion in the fascia, fibroblasts react by 
compensatory accumulation of collagen to thicken 
and stabilize the affected area. In recent years, the 
application of red light phototherapy by means of 
various cluster devices, through which large areas 
are treated, is particularly promising and therefore 
they are most suitable for myofascial injuries and 
related pain conditions.

According to Langevin [10, 11, 12] 20 minutes 
of over voltage is enough to activate the tissue re-
modeling mechanism. If the process is prolonged 
(days to months), long-term tissue contractures 
are formed due to the accumulation of excessive 
amounts of collagen and loss of elasticity. Thus, 
muscle dysfunction and stiffness depends not only 
on the electromyographic activity and mechani-
cal properties of muscle sacromers, but is greatly 
influenced by the derived fascial elements (mem-
branes, aponeuroses, tendons, ligaments).

Many different nerve endings and proprio-
ceptors are “intertwined” in the fascia, which al-
lows it to respond adequately to different types, 
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nature and intensity of stimuli. Proprioception is 
mediated by mechanosensory neurons located in 
muscles, tendons and joints. [42, 43, 44] There 
are many types of proprioceptors that are activat-
ed during different behaviors and encode different 
types of information: speed and movement, organ 
load and more. This not only leads to a mechan-
ical reaction (change in its tension), but can also 
cause changes in breathing, heart rate, blood pres-
sure and more vegetative reactions. Other import-
ant nerve endings with which the fascia is richly 
“populated” are the pain nociceptors. In 2002 Lan-
gevin [12] published a study on the coincidence 
of the acupuncture points from the energy merid-
ians of Chinese medicine with the points where 
the fascia branches or connects. The results of this 
study (80% coincidence of the fascial points with 
the acupuncture points) brings the understanding 
of the body’s energy system in Chinese medicine 
closer to the point of view of Western medicine, 
which recognizes the fascial system in this phe-
nomenon [23, 45]. 

Contemporary treatment modalities for my-
ofascial pain relief

Phototherapy with super luminescent diodes 
is a physical method in which photons are gener-
ated mainly in the visible red spectrum (approx. 
630 nm) and to a lesser extent in the infrared. 
They penetrate to a depth of 2 cm into the tis-
sues, which makes them particularly suitable for 
wide irradiation of the facial and cervical fascia 
and lead to efficient absorption of light energy at 
a cellular level. As a result, a number of photo-
chemical reactions are initiated, expressed in in-
crease of tissue metabolism, pain reduction, stim-
ulation of the vascular, immune and lymphatic 
systems with a cumulative effect in the cells. A 
particularly important effect of this type of pho-
totherapy is the stimulation of collagen synthesis, 
which supports the reparative processes in the 
fascia [46, 47, 48].

This process can be potentiated by introduc-
ing external light energy. The mechanisms of ac-

tion of near-infrared radiation are related to the 
activation of electron transfer along the respira-
tory chain of mitochondria. At the same time, the 
activation of tissue respiration, together with an 
increase in the intensity of metabolism all lead 
to an extremely high accumulation of reactive 
oxygen and radical intermediates. Photosensitive 
chromophores and other elements in the cell ab-
sorb light energy and initiate a series of import-
ant photochemical reactions, such as increased 
production of nitric oxide, singlet oxygen and 
adenosine triphosphate (ATP), as well as changes 
in cell membrane permeability. Electron transfer 
is of paramount importance for the respiratory 
chain in mitochondria, where the major chromo-
phores involved in photochemical reactions are 
located. Stimulation of the Krebs cycle initiates 
the production of ATP, which provides additional 
energy and speeds up metabolism. Light energy 
and the biochemical reactions associated with its 
assimilation lead to the normalization of cellular 
functions [49, 50].

Conclusion

This systematic review presents a more in-
depth interpretation of the etiopathogenesis of my-
ofascial pain syndrome and current scientific un-
derstanding of the role of the fascia in the spread 
of disease-specific referred pain. 

This review completes our knowledge of the 
role of the fascial components in clinical features 
of myofascial pain syndrome and their involve-
ment in pain distribution.

Red SLD phototherapy is also described as an 
effective modern method for the treatment of large 
fascial areas, which increases the effectiveness of 
local treatment of myofascial pain syndrome.
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