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ABSTRACT
The temporomandibular joint is one of the most complex joints in the human body anatomically and morphologically. It works 
nearly constantly, ensuring the physiological needs of the body and communication links with the external environment. 
Muscular and articular dysfunctions of the temporomandibular joint are among the most common diseases of the maxillofacial 
region. The article systematizes modern knowledge and ideas about the etiology and pathogenesis of temporomandibular joint 
dysfunction.
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АННОТАЦИЯ
Височно-нижнечелюстной сустав — один из самых сложных суставов в организме человека анатомически и мор-
фологически. При этом он работает практически постоянно, участвуя в обеспечении физиологических потребностей 
организма и коммуникативных связей с внешней средой. Мышечно-суставная дисфункция височно-нижнечелюстного 
сустава — одно из наиболее часто встречающихся заболеваний челюстно-лицевой области. В статье систематизиро-
ваны современные знания и представления об этиологии и патогенезе дисфункции ВНЧС.

Ключевые слова: дисфункция ВНЧС; деформация зубных рядов; парафункции жевательных мышц; стресс.
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INTRODUCTION
In the human body, the temporomandibular joint (TMJ) 

is one of the most complex and active joints. The lower 
jaw exhibits a high degree of mobility, such as dur-
ing eating, speaking, and yawning. This results in ap-
proximately 2,000 instances of jaw movements per day. 
The correct functioning of the dentoalveolar system is 
essential for communication, social adaptation, and com-
fort.

The TMJ is an important element of the dentoalveolar 
system and is a complex multicomponent muscle–joint 
complex. The joint is paired, and the articular heads lo-
cated on either side of the mandible function simultane-
ously [2]. The TMJ functions as a third-class lever [3].

The elements of the musculotendinous complex form 
a single finely tuned mechanical system. With each man-
dibular movement, the right and left TMJs work simulta-
neously in strict coordination.

The TMJ is a combined joint, which means that the 
two joints working simultaneously creates a single ki-
nematic system. This system is represented by two ana-
tomically isolated joints acting simultaneously. Only the 
combined joint in the human body produces motion in 
three planes. The TMJ, a complex joint, has an articular 
disk. This disk compensates for the incongruence of the 
articular surfaces, increases stability, and separates the 
joint into upper and lower isolated sections. The TMJ is 
also a muscle-type joint. The movement and position of 
the dentoalveolar system is determined by the muscles 
when raising the lower jaw, lowering the lower jaw, and 
extending the lower jaw [2].

The configuration of the joint elements and system 
as a whole when the mouth is closed is primarily de-
termined by the hard substance, namely, the dentition. 
The mandible makes contact with the skull at three 
points: two with the TMJ heads and the third with the 
dental rows. During the formation of occlusal contacts, 
if the centric ratio (CR) of the jaws, determined by the 
position of the joints’ heads in relation to the articular 
fossae and joint structures, corresponds to the central 
occlusion (CO), which is determined by the relationship 
between the upper and lower tooth rows, the masticatory 
apparatus will function appropriately. If a discrepancy ex-
ists between the CO and CR, the lower jaw is forced into a 
particular position when the mouth is closed. A syndrome 
of forced mandibular position is formed [4].

R.A. Fadeev et al. [4] proposed a set of symptoms that 
determine the incorrect, forced position of the mandible 
as a distinct nosological unit among TMJ disorders, that 
is, mandibular forced position syndrome.

The diagnostic signs and symptoms of forced mandib-
ular position syndrome can be identified through special-
ized examination. hus, diagnostic signs can be classified 
as obligatory or facultative signs [4].

Clinical obligatory diagnostic signs include the dis-
placement of the lower jaw from the central position to 
the forced position when closing the dental rows, mis-
alignment of the center line between the incisors of the 
upper and lower jaws when closing the tooth rows, align-
ment of the center line when opening the mouth, change 
in the trajectory of the mandible movement with the 
presence of deviation or deflexion, presence of unilateral 
or bilateral clicking in the T area MJ when opening and 
closing the mouth, presence of increased or decreased 
tone of masticatory muscles at static palpation, and im-
paired synchrony and symmetry of masticatory muscle 
activation during dynamic palpation.

Radiologically, computed tomography of the TMJ re-
veals the displacement of the mandibular head within 
the articular socket, occurring on one or both sides. This 
manifests as a change in the normal parameters of the 
articular gap in its anterior, superior, and posterior re-
gions.

In addition, the indications of forced mandibular po-
sition syndrome may be facultative [4]. Optional clinical 
signs include narrowing of the maxillary dentition in the 
premolar and molar areas, shortening of the maxillary 
dentition in the anterior region, narrowing of the man-
dibular dentition in the premolar and molar areas, in-
crease or decrease in the amplitude of mouth opening, 
and hypermobility of the TMJ on one or both sides.

ETIOLOGIC FACTORS OF TMJ MUSCLE 
AND JOINT DYSFUNCTION

The dentoalveolar system is normally physiologically 
functioning based on the balanced work of all its compo-
nents, which can be classified as mechanical, regulatory, 
or trophic. In the case of an imbalance, a polyetiologic 
disease – musculoarticular dysfunction – may occur. 
Several main theories have been proposed to explain its 
development.

1. The occlusal–articulation theory is espoused by 
those who consider several factors as the underlying 
disease causes: reduced interalveolar distance, partial 
tooth loss, deformation of the occlusal surface of the 
tooth rows, increased erasability, traumatic occlusion, 
complete loss of teeth, distal displacement of the man-
dibular heads due to the loss of lateral teeth, and other 
occlusal disorders [5].

V.A. Khvatova [6] observed that disturbances in the 
occlusion result in the reorganization of the masticatory 
muscle function to overcome these obstacles. This phe-
nomenon leads to asymmetries in muscle activity, for-
mation of a unilateral masticatory pattern, and displace-
ment of the mandible to the side of forced occlusion. 
On the working side, the articular head of the mandibu-
lar condyle undergoes flattening, shifting in an upward, 
backward, and outward direction, accompanied by the 
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compression of the soft tissue structures within the 
joint. This leads to the disruption of the trophic process-
es and, consequently, the onset of aseptic inflammation. 
In the non-working position, the articular head exhibits 
downward, forward, and inward displacements, and the 
disk and posterior ramp of the articular tubercle display 
flattening. The soft tissues are subjected to excessive 
tensile forces, resulting in destructive alterations. Im-
paired blood circulation, innervation, and subsequent de-
structive changes in bony structures are also observed. 
The topography of the articular heads results in trauma 
to the nerve endings of the joint capsule, bilaminar zone, 
and disrupted blood circulation in the joint. The persistent 
malfunction of the lateral wing muscles results in a re-
flexive response, leading to their hypertonicity, functional 
overload, subsequent painful spasms, and dislocation of 
the intra-articular disk.

The curvature of mandibular movement trajectories 
is observed in intra-articular disorders, such as disk 
dislocation, and presence of supercontacts that prevent 
occlusal movements [7].

According to L.P. Gerasimova et al. [8], bilateral 
posterior displacement of the head of the condyle is ac-
companied by a narrowing of the posterior part of the 
articular gap and a widening in the anterior part. This 
phenomenon is observed in TMJ disorders associated 
with a decrease in the lower facial height.

A.V. Silin posited that musculoarticular dysfunction in 
patients with dentoalveolar anomalies is a complication 
associated with existing occlusal disharmony.

2. The myogenic theory posits that myofascial pain 
is caused by muscle contraction. The prevailing view is 
that masticatory muscles take on a primary role in the 
pathogenesis of TMJ disorders.

V.N. Trezubov and E.A. Bulycheva et al. [11] empha-
sized the crucial role of muscle disorders in the patho-
genesis of TMJ dysfunction. Changes in the function of 
the masticatory muscles result in mandibular movements 
that are performed in a manner that circumvents occlu-
sal impediments. This disrupts the synchronous contrac-
tion of the muscles and changes in the topography of 
the mandibular heads, resulting in trauma to the nerve 
endings of the joint capsule and articular disk, as well as 
impaired hemodynamics of the TMJ tissues.

Pathologies occur if the masticatory muscles are 
functionally overloaded when overcoming occlusal ob-
stacles and parafunction of the masticatory muscles. 
The asynchronous contraction of the masticatory mus-
cles results in hypertonia in specific regions, trigger 
point formation, impaired trophism of masticatory mus-
cles, and painful sensations. Consequently, the patient 
is compelled to perform forced, unphysiological move-
ments during articulation to circumvent the painful 
points, which ultimately increases the severity of the joint 
pathology.

A vicious circle emerges, which can be disrupted by 
addressing occlusal disorders and engaging the mastica-
tory muscles [5].

3. The psychosomatic theory posited that TMJ dys-
function was not solely attributable to occlusal or muscu-
lar disorders but to underlying mental trauma and chronic 
stress. Several authors point to the possible presence of 
the following chain of factors in TMJ dysfunction devel-
opment: chronic stress → masticatory muscle parafunc-
tion → masticatory muscle dysfunction → TMJ dysfunc-
tion [12, 13].

Slavichek [14] reported that a particular stressor fac-
tor plays a distinctive role in the genesis of TMJ dysfunc-
tion and highlighted that the masticatory organ plays an 
integral role in the feedback mechanism of the organism 
with the environment. With the perpetually evolving ex-
ternal environment and an escalating influx of heterog-
enous information, psychological resistance to emerging 
challenges persists. If a patient is unable to promptly 
identify a solution to the issues at hand, the problems 
will gradually accumulate in the subconscious. This will 
result in the activation of subconscious processes aimed 
at reducing the psychological load, particularly through 
the masticatory organ, which serves as a release valve. 
Therefore, psychological stimuli can elicit both conscious 
and unconscious reactions, the latter of which are of 
greater significance. On the oral side, these reactions 
manifest as parafunctions, teeth clenching, and bruxism.

P.I. Ivasenko identified the onset of muscle imbalance 
following chronic psychotrauma and chronic stress. This 
imbalance results from a disruption in neuromuscular 
regulation [15].

D. Brokar et al. [16] reported the necessity of normal-
izing the psychological background and reducing the in-
fluence of stress in parafunctional activity and treatment 
of patients with bruxism.

4. Postural theory posits that the dentomaxillofacial 
system is an integral component of a unified system that 
regulates body position in space and maintains vertical 
alignment. The musculoskeletal system is characterized 
by inextricable interconnectivity, whereby one element 
exerts influence on another and is simultaneously reliant 
on the other element. The proprioceptive system of the 
TMJ is one of the primary sources of sensory information 
for the postural system.

A. Baldini identified two distinct pathways [17]: an 
outgoing pathway, which occurs when TMJ dysfunction 
is one of the proprioceptive links of the postural system 
resulting in changes to postural balance and an imba-
lance of the musculoskeletal system as a whole and an 
ascending pathway, which occurs when disorders initial-
ly manifest in other areas of postural control, including 
the joints of the spine, hip joints, and joints of the feet, 
and exert a detrimental effect on the functional state 
of the TMJ.
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Consequently, when musculoskeletal dysfunction 
manifests in the lower regions, compensation occurs 
through loading of the higher regions. The cranioman-
dibular system represents the highest and ultimate point 
of compensation. Consequently, system deformation is 
determined by the forces in question.

Conversely, when the occlusal planes and curves are 
disrupted, the point of convergence for occlusal forces is 
shifted, resulting in the generation of stresses that af-
fect the remainder of the human postural system in a 
downward direction.

5. The dysplastic theory stated that connective tissue 
dysplasia represents a genetically determined abnormal-
ity in connective tissue development. This condition is 
characterized by defects in fibrous structures and ba-
sic substance, which ultimately result in the loss of the 
strength properties of connective tissue. In particular, the 
TMJ capsule and ligaments are affected. A reduction in 
the mechanical properties of connective tissue elements 
within the joint, as well as a diminished capacity to resist 
mechanical loads in a balanced manner give rise to TMJ 
dysfunction. In this instance, the determining factors of 
the functional state of the lateral wing muscles are not 
conclusive [15].

6. The mixed theory employs multiple theories to cre-
ate a more comprehensive understanding of a phenom-
enon. The polyetiology of TMJ dysfunction, complexity 
of the anatomy, joint morphology, types of movements, 
multidirectional nature of the functional load, and need to 
consider the dysfunctions of various organs and systems 
from a single-organism perspective present a challenge 
to the identification of a single cause of TMJ dysfunction 
among others. Thus, primary and secondary factors must 
be differentiated to ascertain the underlying causes of 
dysfunction.

CONCLUSIONS
As mentioned above, the etiology and pathogenesis 

of TMJ dysfunction remains unresolved. The etiology of 
musculoskeletal dysfunction in the TMJ is multifaceted. 
In dysfunction, external and internal factors mutually re-
inforce one another. The rapid detection of the underlying 

cause will enable the clinicians to halt the progression 
of the pathological process at the earliest possible 
stage.
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