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INTRODUCTION
Modern integral medicine considers temporomandibular 
joint (TMJ) to be the center of  body’s postural 
balance, and providing dental rehabilitation is 
possible only if optimal aesthetics, function, and 
morphology of the dento-maxillofacial area of an 
individual are achieved in general, and balanced work 
of the TMJ in particular [1-4].

Unfor tunately,  with prevalence of  dento -
maxillofacial anomalies, a signi!cant place  in structure 
of dental diseases  is occupied by TMJ dysfunction [2, 
5-7]. TMJ pathology is one of the urgent problems of 
modern dentistry, which in terms of prevalence ranks  
third among diseases of  temporomandibular system 
after caries and periodontal lesions [8, 9]. According 
to various authors, the prevalence of TMJ diseases 
ranges from 20 to 70% among all patients seeking 
dental care [10, 11]. Research by the American Dental 
Association shows that at least 35% of the world’s 
population have TMJ pathology. Among the total 
number of patients, TMJ dysfunction occurs  in up to 
80% of women. It has a polyetiological feature and 
direct dependence on the hormonal state, especially 
gynecological status, and the leading causes of 
its occurrence are considered to be anatomical, 

occlusive, muscular, neurogenic, post-traumatic and 
general somatic [12-14].

Due to the  presence of a large number of 
manifestations of clinical signs, absence of  generally 
accepted classification and a single view at 
pathogenesis, the lack of systematization of  TMJ 
pathology diagnostics methods leads to a fact 
that patients are treated by specialists of various 
pro!les: dental surgeons, orthopedists, orthodontists, 
neurodentists, otolaryngologists, rheumatologists [15].

Diagnosis of TMJ diseases is important, because 
occlusal disorders of maxillofacial system can be the 
cause and aggravating factors at a whole complex 
of dental diseases [6]. However, the methods of 
diagnosis and forecasting  of TMJ diseases develop-
ment need to be improved. All of the above men-
tioned applies to the population of our country.

THE AIM
The aim of the study is a systematic analysis and 
generalization of  scienti!c information of Ukrainian 
scientists about planning of the stages of diagnosis of 
patients with TMJ diseases, which will allow to optimize 
the commonly accepted examination algorithm.
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ABSTRACT
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TMJ diseases, which will allow to optimize the commonly accepted examination algorithm.
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planning stages of diagnosis of patients with TMJ diseases is based on such databases as Scopus, Web of Science, MedLine, PubMed, NCBI, the study of which 
does not exceed 6 years, including monographs and results clinical research.
Conclusions: The results of scienti!c research by Ukrainian scientists are the basis for increasing the e"ectiveness of diagnosis of TMJ diseases by improving 
complex examination methods and implementing clinical algorithms, which will allow to choose adequate treatment methods.
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MATERIALS AND METHODS
Scientific analysis and generalization of  obtained  
data of  literary sources of Ukrainian scientists articles 
with  characteristics of planning stages of diagnosis of 
patients with TMJ diseases is based on such databases 
as Scopus, Web of Science, MedLine, PubMed, NCBI, 
the study of which does not exceed 6 years, including 
monographs and results clinical research.

REVIEW AND DISCUSSION
Clinical examination of patients  is based on generally 
accepted methodology and includes assessment of 
general somatic and dental status: clarification of 
complaints, life and  medical history , examination, 
palpation. It is carried out according  to the principle 
of a screening study, which allows to reveal the main 
aspect of  pathology in a short period of time [3].

Patients with TMJ muscle-articular dysfunctions 
are recommended to undergo diagnostic psycho-
screening and psychotherapist consultation with the 
aim of mandatory subsequent di"erentiated correction 
of behavior in accordance with existing leading 
psychopathological manifestations [13, 14].

When examining  a patient, attention should be paid 
to the patient’s usual posture, head  position , cervical 
and thoracic spine, and upper limbs, as well as to clarify 
how the intensity of  pain syndrome changes according  
to the  change in a body position [4, 13].

Clinical examination includes, in addition to 
general dental external and intraoral, the following 
examination methods: symmetry assessment of facial 
and masticatory muscles functioning,  position of the 
lower jaw, displacement of  chin relative to nose at 
rest and when  mouth is fully opened (deviation from 
the median axis), the size and symmetry of  mouth 
opening (deviation and de#ection), determination of  
joint noises, palpation of masticatory muscles, neck and 
shoulder  muscles, determination of their tenderness, 
detection of occlusal sound and  its asymmetry, analysis 
of eccentric occlusion of teeth and its trauma [3, 4, 
13]. Advanced clinical analysis of the TMJ condition 
is carried out by lateral and dorsal palpation of the 
articular heads, applying a dynamic joint compression 
test, studying acoustic phenomena in the joint and their 
nature (friction, crunching, clicking, etc.), depending on 
a phase of  mandible movements.

At  clinical examination stage, special attention is 
paid  to manual functional analysis, which indirectly 
determines the condition of individual TMJ anatomical 
structures, such as  bilaminar zone, joint capsule, 
and the muscular system of  masticatory apparatus. 
When evaluating  movements of the lower jaw, ca-

pacity of active mouth opening, passive and loading 
movements of the lower jaw, dynamic compression ( 
to determine the state of the ligamentous apparatus 
and  joint capsule), articular surfaces, as well as 
passive compression(to characterize the adaptation of  
bilaminar zone) must be determined [15-17].

Objectively, palpation of the lateral pterygoid 
muscle is carried out behind the tubercle of the upper 
jaw, followed, if necessary, by its in!ltration with an 
anesthetic without a vasoconstrictor [4].

An e"ective method of non-injection diagnosis of 
lateral pterygoid muscle  condition  can be considered 
an isometric test, available in clinical conditions, which 
does not require special equipment. Also, among the 
methods of express diagnostics, there is a clinical test 
for a presence of a certain pathology of  joint, which 
is carried out by opening a mouth from  position of 
maximum protrusion [3, 4, 13].

Palpation should be carried out not only in the area of 
the joints, but also in all parts of face: parotid  salivary 
glands, exit points of  trigeminal nerve branches, lymph 
nodes of  face and neck, chewing muscles both at rest 
and when they are tense.

When examining the oral cavity, it is especially im-
portant to assess the character of occlusion, a ratio of 
the jaws and occlusal planes, presence of dental defects, 
state of !llings in previously treated teeth, and a state 
of  chewing surfaces of the teeth. Partial loss of teeth, 
especially complicated by secondary deformations 
of dentitions, leads to TMJ and masticatory muscle 
pathology [3, 4, 8].

TMJ and masticatory muscle dysfunctions are also 
observed in patients with complete dentition, which 
is caused by anomalies, deformations of the dentition, 
which lead to a violation of occlusal-articulation equi-
librium and muscle balance, spatial orientation of the 
lower jaw relative to the upper [4-6].

Electromyography is one of the leading methods 
of functional research of neuromuscular apparatus, 
which allows to optimize diagnostic algorithm, as well 
as di"erential diagnosis and dynamic monitoring of 
patients with diseases of  temporo-mandibular joint. 
Electromyographic research can be used not only for 
the purpose of primary diagnosis, but also for qualita-
tive di"erential diagnosis of various forms of pathology 
of  temporo-mandibular joint, which will contribute to 
the development of the most rational treatment plan 
and increase the quality of medical care [18].

It has been shown that the method of functional 
diagnostics proved to be quite informative when as-
sessing the state of masticatory muscles in patients with 
temporomandibular joint diseases, as it allows to detect 
indicators changes at di"erent levels of disorders [19, 20].
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According to the results of  EMG  masticatory muscles, 
in patients with TMJ dysfunction, the masticatory cycle, 
which is determined by the activity of central neural 
generator of mastication in brain stem, undergoes a 
signi!cant transformation. The duration of this cycle in 
the presence of TMJ pathology is signi!cantly shorter 
on average, and the average frequency of chewing 
movements is higher than in controls, mainly due to 
reduction of the silent phase in the generated cyclic 
activity. This is a con!rmation of the existing signi!cant 
modulation of mechanisms activity of chewing action 
central control by nociceptive in#uences from the pe-
riphery [21-25].

According to the results of T.M. Kostyuk research [26, 
27] of EMG and MRI, a decrease in a distance from the 
back edge of a joint head to the back edge of a joint 
cavity is responsible for the presence of pain symptoms 
(8–10 points) and on  EMG corresponds to an increase 
in  ratio of  bioelectric activity and bioelectric rest of  
muscles and an increase  in  degree of severity muscle 
damage. The number, thickness, and localization of 
linear compressions of muscle !bers of  masticatory 
muscles (according to MRI data) and the intensity 
of changes in  EMG activity of these muscles in TMJ 
dysfunction are directly correlated with the value of  
dysfunction index (P < 0,05). The degree of compaction 
in the mentioned muscles directly depends on the 
bioelectrical activity indicator and the amplitude of  
contractions of  super!cial masticatory muscles of  the 
opposite side. Almost all patients with TMJ muscle 
and joint dysfunction (up to 95,3%) have noticeable 
disorders of  the vascular bed of the head and neck 
(de!ciency of blood #ow in the system of  external 
carotid artery and compression of  internal carotid 
artery); this allows pathogenetically substantiate 
and include ischemic concept of the development 
of TMJ dysfunction to the formation of  diagnostic 
and treatment model. An application program «PR» 
was developed for the systematization of diagnostic 
indicators and analysis of depth of changes in TMJ 
structures. This makes  it possible  to assess objectively 
dynamics of clinical course and organize a sequence of 
speci!c treatment and diagnostic and rehabilitation 
measures in patients with TMJ muscle and joint 
dysfunction. A device and, in accordance with it, a 
method of registering occlusal ratios in patients with 
TMJ dysfunction, has been developed, which allows to 
carry out instrumental registration when articulation is 
limited in patients with this pathology, to improve the 
quality of orthopedic care for patients and to shorten 
the duration of  diagnostic and treatment period.

Ultrasonography may be a useful alternative in 
cases of internal TMJ disease and in cases where 

the patient has contraindications to MRI, such as 
claustrophobia or the presence of a pacemaker. This 
research method demonstrates high sensitivity and 
accuracy in diagnostics  of  an articular disc location in  
patient’s rest state  to identify the anatomical position or 
to identify a displacement of the disc. On the other hand, 
this method does not provide enough information to 
analyze displacements of articular discs in patients with 
an open mouth and to analyze morphological changes 
of the disc or articular head [26].

Another non-invasive and easy-to-use method 
of TMJ auscultation with the help of an electronic 
stethoscope is used to detect the presence of noise 
phenomena (crepitations, clicks, friction sounds of 
articular surfaces). The purpose of the study was to 
evaluate  TMJ auscultation method using an electronic 
stethoscope as a step in  comprehensive diagnosis 
of TMJ internal disorders in comparison with other 
methods, such as clinical examination methods 
(interview, examination, palpation), analysis of diagnostic 
models in the articulator, radiological examination, 
electroneuromyography. Audio diagnostics is carried out 
using a Littmann electronic stethoscope (3M ESPE), after 
it phonograms are analyzed using a computer program 
according to the main characteristics of sounds [3, 4, 23].

Axiography can be used as a method that allows to obtain 
accurate graphic data about  trajectory of the articular 
head during movements of the lower jaw. This research 
method is used for the purpose of functional diagnosis of 
TMJ, as well as for adjusting articulators according to the 
individual parameters of a patient. This individual setting 
of the articulator eliminates the need to use additional 
methods of registration  of the lower jaw position and allows 
to achieve maximum occlusal accuracy [4].

When conducting a comparative analysis  of an 
application of software-hardware complex for digital 
orthopantomography and  analog orthopantomograph 
for TMJ tomography, it was found that the use of 
digital orthopantomographs is more convenient than 
analog ones, because they give smaller projection 
distortions, a patient receives a picture immediately 
after  tomography, there is a possibility of specific 
processing, analysis , copying and storing the received 
information [21].

The main diagnostic method for detecting 
arthropathies today is radiography, which is  fairly 
simple and inexpensive method. With the help of 
radiography, pathological changes in  bone structures 
of the joint can be fully and reliably detected, but, as 
a rule, at the late stages of the disease [3, 4]. TMJ is 
studied on plain X-rays !lms of the skull, on spot X-ray 
!lms of the joint in the lateral projection and on spot  
X-ray films of the temporal bone in the side projection.
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One of the safest, non-invasive diagnostic methods 
is magnetic resonance imaging (MRI) of  TMJ as the 
gold standard for joint research, which allows to obtain 
images of periarticular tissues of TMJ without radiation 
exposure. Other advantages of MRI are sensitivity, 
speci!city, and diagnostic accuracy [3, 4, 17].

V.M. Novikov et al. [11] proposed a set of diagnostic 
measures for patients with unilateral and bilateral 
TMJ disc dislocations associated with the presence of  
de!cit or excess of interdental space with intact den-
titions, which includes an assessment of the length of 
occlusal surface of dentitions, research topographical 
and anatomical changes of TMJ articular discs by MRI 
method and assessment of quality of life using the 
questionnaire «WHOQOL - 100».

T.M.Kostyuk in the research [31-32] developed and 
scientifically based multidisciplinary algorithm for 
diagnosis of TMJ muscle-articular dysfunctions. The 
author characterized for the !rst time the relationship 
between the state of  vascular bed of head and neck 
in accordance with the development of dysfunctional 
disorders of  TMJ according to the data of duplex 
scanning of the vessels and it is scienti!cally con!rmed 
that 95,3% of all patients with muscle and joint 
dysfunction of  TMJ have disorders of the state of  
vascular bed of  head and neck .

In each clinical situation, it is important to prescribe 
such additional examination methods that would 
have adequate diagnostic value with the least 
contraindications, taking into account its availability 
[4] for a patient. With the development of modern 
technologies, Ukrainian scientists have an opportunity 
to decode received diagnostic information, but the 
development of new and further improvement of 
existing research methods remains topical, which is 
important for determining both the dynamics of TMJ 
diseases and for the preliminary diagnosis of disorders 
of structural and functional state of bone tissue.

CONCLUSIONS
The results of scienti!c research by Ukrainian scientists 
are the basis for increasing the e"ectiveness of diagnosis 
of TMJ diseases by improving complex examination 
methods and implementing clinical algorithms, which 
will allow to choose adequate treatment methods.

PROSPECTS FOR FURTHER RESEARCH
To develop an applied computer program for the di-
agnosis of TMJ diseases with the aim of synchronizing 
data, simplifying work of  dentist and establishing  more 
correct diagnosis.

The correctness of the ratios in TMJ is determined 
by comparing the spot-!lm radiography in the lateral 
projection with a patient’s mouth closed [21].

Based on known X-ray morphometric indices of the 
lower jaw, V.M.Novikov [11, 14] proposed a protocol 
for X-ray morphometric measurements of TMJ based 
on paired radiographs of the joint according to  Parma 
technique. After visual evaluation and preliminary 
diagnosis, all radiographs were digitized using a 
scanner. Evaluation of X-ray density was performed 
on X-ray visiograph using the densitometric function.

Arthrography or arthrotomography is used to visualize 
the joint disc, which is a combination of linear tomography 
and arthrography. It becomes possible to assess visually 
the articular disc, its shape, position and establish its 
intra-articular relationship with the bony structures of 
the joint, and when opening or closing  mouth, also 
determine its biomechanics in motion [3]. But this 
method has a number of disadvantages:  invasiveness of 
the procedure,  emergence of the risk of in#ammatory 
reactions due to joint puncture and  development 
of allergic reactions in response to  administration 
of a contrast agent. In addition, the technique is 
contraindicated in patients with tumor lesions of the 
joint and arthritis due to the high risk of developing 
in#ammatory complications. Tomography and contrast 
arthrotomography, associated with a su$ciently large 
radiation dose, are quite voluminous methods of 
examination [4]. Such complications signi!cantly limit 
the use of arthroscopy and arthrography.

Advent of zonography made it possible to reduce 
radiation exposure compared to tomography [2, 4], 
but the problem of clear visualization of TMJ structures 
remained, because when using orthopantomography, 
the joint is depicted in oblique projections, which 
disturb the picture of bony elements, the joint space. 
It does not eliminate the problem of obtaining a 
clearer image of TMJ structures and the use of special 
orthopantomograph programs.

Cone-beam computed tomography and other three-
dimensional tomographic imaging tools are considered 
to be more accurate than panoramic radiographs for 
evaluating of bony components of TMJ and morphologic 
changes with high resolution. With the help of spiral 
computed tomography, it is possible to obtain images 
of  TMJ and surrounding tissues in three mutually 
perpendicular planes: sagittal, coronal, and axial, to carry 
out measurements, to evaluate volumetric symmetry of 
TMJ elements, but the analysis of the condition of joint 
soft tissue structures  remains unavailable [5, 6]. The use 
of computer densitometric analysis allows to determine 
the quality of a bone in di"erent segments of the jaws in 
the form of digital indicators [4].
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