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INTRODUCTION
Currently, there is a significant prevalence of dentition 
defects associated with dental defects and temporoman-
dibular joint (TMJ) disorders, which in turn can lead to 
headache, joint pain, stiffness and limited movements of 
the mandible, irradiation of pain to the ear, temple, hearing 
loss, as well as a feeling of tightness and pain of the mas-
ticatory muscles at the end of the day [1, 2]. 

According to the literature, TMJ diseases at different 
stages occur in 25–65% of the world population, in partic-
ular among adolescents (young people), this figure ranges 
from 16–30% [3, 4, 5]. The difficulties in diagnosing TMJ 
diseases is also due to the lack of a sufficiently clear radio-
logical characteristics of the constituent elements of TMJ, 
due to anatomical features of the joint structures and the 
close location of a skull base [6, 7]. 

Landa J.S. [8] noted that the masticatory muscles must be 
in constant harmony with the state of teeth occlusion and 
TMJ structure. Campbell L. [9] argued that muscle pain 
occurs during vasospasm, chills, lack of oxygen, acidosis, 
and fatigue. Buman A.N. and co-authors [10, 11] present-
ed data on adaptive and progressive mechanisms of TMJ 
tissues, which is a separate type of biological microsystem, 
highlighting the surface of  joint cavity, disc, bilaminar zone 
as a separate stabilizing mechanism, the function of which 

is to ensure stable position of lower head of the mandibular 
in the articular fossa at different phases of it’s movement.

Nowadays, three main theories of TMJ dysfunction are 
considered: occlusal violations, muscle imbalance, psycho-
physiological phenomenon. Khvatova V.A., Novikov V.M. 
[10] identified two emerging factors: physical, emotional 
content and occlusal disharmony. An interaction of these 
factors can lead to a hyperfunction of masticatory muscles 
which in turn leads to pain and reduction of joint movement.

Okeson J. considers psychoemotional factor to be one of 
the main etiological factor among all temporomandibular 
disorders. The examination results of our patients show the 
dominance of muscular component at functional disorders 
of the masticatory system in combination with myofascial 
pain. According to the author less significant is the element 
of occlusion (about 20% of etiological factors) [12, 13, 14].

Ribalov O.V. [15, 16] has shown experimentally that 
extended muscles contraction under the emotional stress 
can lead to pain. The author believes that the ongoing 
reduction of the masticatory capacity can be connected 
with the inflammatory process, irritation of the skull, the 
upper segment of spine and tooth. Hence, the most quickly 
reduction could be achieved under emotional stress.

Occlusal disorders reflexively can lead to muscle tension 
and spasm, causing the development of TMJ dysfunction 
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and pain. The study of a neuro-muscular pathology com-
bined with temporomandibular disorders and peculiarities 
of its manifestations were considered in such studies [5, 
9, 12, 17]. Topographic-anatomic and clinical-radiological 
examinations were performed in such studies [11, 18, 19].

Nowadays, the biggest part of foreign experts supports 
the concept of a multifactorial theory of TMJ dysfunction, 
which is based on the instability of the masticatory system 
[8, 20, 21, 22].

The presence of dentition defects at patients leads to 
violations of occlusal relations, development of dental de-
formations and finally progression of periodontal disease 
[1, 4, 24]. Quite often, it can be admitted a progression of 
functional disorders in the temporomandibular joint after 
direct or indirect restorations, especially the lateral group 
of teeth or after prosthetic treatment using non-removable 
dentures or partially removable dentures [13, 19].

We should pay great attention to functional disorders 
of the TMJ that can be achieved after incorrect occlusal 
ratios of fixed dentures or removable dentures. Moreover, 
it was proposed a numerous variety of modern methods of 
prosthetic treatment that could eliminate functional disor-
ders of the TMJ with the help of special tires [1, 2, 6, 23].

Therefore, as you can see an individual approach of 
restoring the integrity of dentition not only solves the 
compliance of dentures to the needs of patients, but also 
allows to prevent the development of the dysfunction of 
TMJ and masticatory muscles.

THE AIM
To increase the efficiency of treatment at patients with 
functional disorders of temporomandibular joint and 
dentition defects with a help of clinical and condylographic 
justification of the proposed method.

MATERIALS AND METHODS
Firstly, we have examined patients with functional dis-
orders of the temporomandibular joint combined with 
dentition defects. Secondly, we have analyzed diagnostic 
models in the articulator and 3D scanner. Finally, we have 
used orthopantomography and computed tomography, as 
well as condylography. During the research we have exam-
ined 140 patients aged from 25 to 65 years, who according 
to clinical features and treatment methods were divided 
into the following groups:

1st group – patients with functional disorders of the TMJ 
(thyroid dysfunction), dentition defects, examined and 
treated by conventional methods (60 people).

2nd group – patients with functional disorders of the 
TMJ, dentition defects, examined and treated by the pro-
posed methods using individual tire, articulation system 
“Cadiax Compact” and 3D scanner (60 people).

Only 20 patients had intact dentition and no signs of 
TMJ dysfunction.

We have proposed a method of manufacturing an in-
dividual tire for eliminating functional disorders of the 

temporomandibular joint. Furthermore, comprehensive 
functional disorders treatment of the temporomandibular 
joint that was proposed by us was carried out in stages, 
which included the diagnosis of occlusal relationships, 
selective grinding of occlusal surfaces and condylography. 
Aqualizer was used for 3-4 weeks after which temporary 
dentures were made to replace dentition defects, then 
we used individual tire. Permanent prosthetics were 
performed with aesthetic non-removable dentures after 
elimination of TMJ dysfunction, on average 3-6 months 
after the start of treatment.

RESULTS AND DISCUSSION
To substantiate the proposed comprehensive treatment at 
patients with dentition defects and dysfunction of the tem-
poromandibular joint we have recorded the biomechanical 
parameters of the mandible articular heads movements.

The comparison of TMJ biomechanical parameters 
before and after non-removable dentures with the usage 
of an individual tire was performed. The results of the bio-
mechanical parameters study at patients during protrusion 
movements at right and left TMJ were 10,6 ± 0,5 mm and 
9,5 ± 0,4 mm, respectively, during vertical movements –  
12,02 ± 0,2 mm and 11,4 ± 0,3 mm, during transverse 
movements – 10,5 ± 0,3 mm and 10,2 ± 0,3 mm.

The results of the biomechanical parameters study at 
patients with dentition defects before and after a com-
prehensive conventional treatment and prosthetics are 
presented in table 1. We established a syndrome of tem-
poromandibular joint dysfunction at all patients for whom 
we recorded individual biomechanical parameters of TMJ 
with a help of “Cadiax Compact”.

Analyzing the obtained results, we have found that in 
the examined group of patients with dentition defects, the 
biomechanical parameters at all planes are significantly 
reduced compared to the norm.

At 1st  group of patients, the biomechanical parameters 
of TMJ movements before treatment were significantly 
lower than normal: during protrusion movements – 6,4 ± 
0,2 mm and 6,8 ± 0,2 mm for right and left TMJ; during 
vertical movements – 7,8 ± 0,1 mm and 7,9 ± 0,2 mm, 
respectively; during transverse movements – 6,7 ± 0,1 mm 
and 6,5 ± 0,2 mm (Tables 1, 2).

In 6 months after complex and prosthetic treatment 
by means of non-removable dentures the magnitude of 
mandible protrusion movements considerably increases 
(p <0,05) up to 7,4 ± 0,2 mm and 7,7 ± 0,2 mm in the 
right and left TMJ. In addition, a magnitude of vertical 
movements of the articular heads leaves up to 8,1 ± 0,2 
mm and 8,2 ± 0,2 mm and during mandible movements 
to the right and left up to 7,1 ± 0,3 mm and 7,3 ± 0,1 mm, 
respectively (p <0,05).

After 12 months of complex and prosthetic treatment 
of patients with non-removable dentures, the magnitude 
of protrusion movements of the mandible remains at the 
achieved level and was 7,6 ± 0,2 mm and 7,8 ± 0,2 mm in 
the right and left TMJ, respectively. Moreover, the indicators 
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of the magnitude of the articular heads movements in the 
vertical plane were maintained at the same level – 8,3 ± 0,2 
mm, 8,2 ± 0,2 mm and the same with movements of the low-
er jaw to the left and right – 7,2 ± 0,3 mm and 7,5 ± 0,1 mm.

At patients of the 2nd group, who received the proposed 
complex treatment, the biomechanical parameters of the 
TMJ movements before treatment were significantly lower 
(p <0,05) and the magnitude of protrusion movements 
indicates 6,3 ± 0,3 mm and 6,7 ± 0,4 mm for the right and 
left joints (Tables 3, 4).

After application of the proposed tire for 8-12 weeks, these 
figures increased significantly to 7,5 ± 0,3 mm and 7,9 ± 0,3 
mm, respectively (p <0,05). After 6 months of the proposed 
comprehensive and prosthetic treatment at patients with 
non-removable dentures the magnitude of the mandible 
protrusion movements was significantly higher than before 
treatment and indicated 8,6 ± 0,2 mm and 8,5 ± 0,3 mm 
in the right and left TMJ, respectively. After 12 months of 
treatment, these figures were slightly improved: 8,9 ± 0,2 
mm and 9,0 ± 0,3 mm. During vertical movements, the 
biomechanical parameters at patients of 2 group were 7,5 ± 

0,4 mm and 7,8 ± 0,3 mm for the right and left TMJ before 
treatment. After application of the proposed splint these 
indicators significantly increased at that group of patients to 
8,4 ± 0,3 mm and 8,6 ± 0,3 mm and in 6 months indicated 
8,7 ± 0,3 mm and 8,9 ± 0,2 mm.12 months after treatment, 
the studied parameters were significantly better than pre-
vious one: 9,4 ± 0,3 mm and 9,5 ± 0,2 mm. The indicators 
at patients of 2nd group during transverse movements of a 
mandible before treatment were 6,6 ± 0,4 mm for the right 
and 6,9 ± 0,5 for the left TMJ. In this group of patients after 
the usage of the proposed tire these indicators significantly 
increased to 8,1 ± 0,3 mm and 7,8 ± 0,4 mm, respectively  
(p <0,05). 6 months after orthopedic treatment, stabilization 
and improvement of these parameters at the level of 8,5 ± 
0,2 mm and 8,3 ± 0,4 mm for the right and left TMJ can be 
noted. 12 months after the proposed treatment at patients 
of the 2nd group the studied parameters were better than 
previous one and indicated 8,8 ± 0,2 mm and 8,9 ± 0,4 mm.

When examining patients of the control group with 
intact dentition using articulation system “Cadiax Com-
pact”, we established the qualitative characteristics of TMJ 

Table I. Biomechanical parameters of the articular head movements (TMJ) in the sagittal and vertical planes at patients of 1st group, (M ± m, mm)

Terms of observation
Protrusion, mm Vertical, mm

right left right left

Before treatment 6,4±0,2 6,8±0,2 7,8±0,1 7,9±0,2

After 6 month 7,4±0,2* 7,7±0,2* 8,1±0,2 8,2±0,2

After 12 month 7,6±0,2* 7,8±0,2* 8,3±0,2* 8,2±0,2*

* - p <0.05, compared with pre-treatment

Table II. Biomechanical parameters of the articular head movements (TMJ) in the transverse plane at patients of 1st  group, (M ± m, mm)
Terms of observation Meziotrusion,mm Mediotrusion,mm

Before treatment 6,7±0,1 6,5±0,2

After 6 month 7,1±0,3 7,3±0,1*

After 12 month 7,2±0,3* 7,5±0,1*

* - p <0.05, compared with pre-treatment

Table III. Biomechanical parameters of the articular head movements (TMJ) in the sagittal and vertical planes at patients of the 2nd group, (M ± m, mm)

Terms of observation
Protrusion, mm Vertical, mm

right left right left

Before treatment 6,3±0,3 6,7±0,4 7,5±0,4 7,8±0,3

After tire 7,5±0,3* 7,9±0,3* 8,4±0,3* 8,6±0,3*

After 6 month 8,6±0,2* 8,5±0,3* 8,7±0,3* 8,9±0,2*

After 12 month 8,9±0,2* 9,0±0,3* 9,4±0,3* 9,5±0,2*

* - p <0.05, compared with pre-treatment

Table IV. Biomechanical parameters of the articular head movements (TMJ) in the transverse plane at patients of the 2nd group, (M ± m, mm)
Terms of observation Mediotrusion to the right, mm Mediotrusion to the left, mm

Before treatment 6,6±0,4 6,9±0,5

After tire 8,1±0,3* 7,8±0,4*

After 6 month 8,5±0,2* 8,3±0,4*

After 12 month 8,8±0,2* 8,9±0,4*

* - p <0.05, compared with pre-treatment
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biomechanical parameters. In particular, the excursion and 
incursion movements of the articular heads overlapped 
with each other at all examined patients during protrusion, 
mediotrusion and vertical displacement of the mandible. 
We studied and analyzed the indicators of the articular 
pathway, namely the symmetry of movements at the right 
and left TMJ during displacement of the mandible at sagit-
tal and vertical planes. At the examined group of patients, 
protrusion and vertical movements of the mandible were 
characterized by almost symmetrical during inclination 
and amplitude at the right and left articular pathway. In 
the 2nd group of patients with dentition defects and de-
formations we established the following qualitative char-
acteristics of the condyle displacements. In the examined 
group of patients there were differences of the qualitative 
indicators in comparison with the control group. Excursion 
and incursion movements did not overlap, indicating to the 
dysfunction of the masticatory muscles and the presence 
of a clinically pronounced syndrome of TMJ dysfunction.

The qualitative condition of the reproducible movements 
is average during protrusion and vertical movements.  The 
biggest part of patients had a violation of the articular 
pathway symmetry but protrusion movements are sym-
metrical during inclination to the right and left, despite the 
amplitude is asymmetric. At all patients of the 1st group we 
indicate amplitude shortening of the sagital articular path 
during protrusion and vertical movements. However, at 
patients of this group, 6 and 12 months after treatment with 
a help of a condylography we indicate a positive dynamic 
of the qualitative parameters of articular heads movements. 
Excursion and incursion movements overlapped at 75% of 
patients. The qualitative state of reproducible movements 
remained at average level during protrusion, vertical and 
transverse movements. Protrusion movements during the 
slope remain symmetrical and amplitude remains more 
symmetrical than before treatment according to the con-
dylography. The magnitude of mediotrusion movements is 
much better after treatment what indicates to the gradual 
comeback of a symmetrical transverse movements and the 
absence of a mandibular movement blockage. Further-
more, the improvement of TMJ biomechanical parameters 
was the evidence for amplitude increase and joint symme-
try during vertical mandible movements.

CONCLUSIONS
The results of clinical observations and the study of TMJ 
individual parameters with a help of “Cadiax Compact” 
prove the high efficiency of the proposed comprehensive 
treatment at patients with dentition defects and TMJ dys-
function, which includes the usage of the proposed tire to 
stabilize the position of TMJ articular heads. 

Proposed by us complex treatment of TMJ functional 
disorders is carried out in stages and includes the diag-
nosis of occlusal relations, selective grinding of occlusal 
surfaces, conduction of the condylography with a help of 
the system “Cadiax Compact”, the usage of an aqualizer for 
3-4 weeks and manufacturing of the individual tire for 3-6 

months. After eliminating all the manifestations of TMJ 
dysfunction we performed permanent prosthetics with 
aesthetic non-removable dentures. The proposed design 
of the individual tire makes it possible to gradually and 
gradually increase the bite height and individually form 
the occlusal ratios and thickness of the tire, considering 
the position of condylar head of mandible and location 
of dentition defects. After the proposed treatment, 6 and 
12 months later we found that indicators of vertical and 
protrusion movements of the articular heads at patients of 
2nd  group were significantly better than indicators at 1st  
group, who received conventional treatment. According 
to the results of the mandible transverse movements at 
patients of 2nd group after the usage of an individual tire 
the indicators has significantly increased (p <0,05) – up to 
8,1 ± 0,3 mm and 7,8 ± 0,4 mm, respectively. Moreover, 
in 6 and 12 months after prosthetics it is possible to note 
stabilization and improvement of these indicators in com-
parison with the previous data.
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