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INTRODUCTION
Prevention, diagnosis and treatment of damages of the 
maxillofacial area is one of the most urgent modern medical 
and social problems, the significance of which is determined 
by the constant increase in the frequency of maxillofacial 
injuries, which averages from 6,0 to 16,4% of all injuries of 
peacetime [1 , 2]. Prevalent these injuries in most cases in 
men, which is expressed in relation to women in the pro-
portion of 7: 1 -9: 1, and their peak predominantly occurs in 
the second to fourth decades of life [3, 4]. However, in recent 
years there has been a tendency to increase the number of 
victims is precisely at the age of 25 years. [5]. Among injuries 
of the maxillofacial area fractures of the mandible are most 
common and occur in 67.3-87.1% of cases [6, 7]. From 65,8 
to 82% of the fractures of the mandible are localized within 
the dentition, and therefore are open [8, 9, 10]. 

The main attention in domestic and foreign literature was 
directed at the study of internal disorders in the TMJ, due 
to fractures of the of the processus frontalis [11, 12]. The 
question of treatment of musculo-joint disorders caused by 
fractures of the mandible of other localizations, as a rule, 
was not addressed in a timely manner and, accordingly, 
not resolved [13, 14]. 

This explains the relevance of the study. Lack of purpose-
ful early complex treatment of musculo-joint disorders 
caused by fractures of the mandible of different localization 
led to an inappropriate diagnosis and underestimation by 
all dental specialists (surgeons, therapists, orthopedists, 
orthodontists, etc.).

Numerous publications on muscular and articular dys-
function of the TMJ are devoted to the etiology, pathogen-
esis, morphology, clinic, diagnosis and treatment of this 
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multifactorial disease [15, 16]. In rare studies reflected 
the remote consequences of fractures of the mandible as 
a possible cause of muscular and articular dysfunction of 
the TMJ [17].

Indicators of the incidence of TMJ dysfunction remain 
high and, according to various authors, range from 27.5 
to 89% of the adult population surveyed [18]. However, 
the dysfunction of the TMJ  is considered only as a type 
of myofascial pain in the person’s face, and is not isolated 
in a separate nosological form.

There is an unsolved question about adequate treatment 
not only fractures of the mandible, but also muscular and 
articular dysfunction of the TMJ in all stages of medical 
rehabilitation [19].

Therefore, today the problem is actual of comprehensive 
study of pathogenetic mechanisms of muscular articular 
dysfunction of the TMJ, improving the quality of its early 
diagnosis, as well as the implementation of differentiated 
targeted correction of the revealed violations and preven-
tion of possible complications in patients with muscular 
and articular dysfunction of the TMJ with fractures  lower 
jaw of different localization. 

THE AIM
To investigate the frequency of functional TMJ disorders 
in patients with fractures of the mandible.

MATERIALS AND METHODS
To achieve this goal, 111 patients hospitalized in the de-
partment of surgical dentistry of the Chernivtsi Regional 
Clinical Hospital were examined for traumatic fractures 
of the mandible with functional disorders of the TMJ (oc-
clusive, muscular, articular disorders). The examination of 
patients with functional disorders was based on Express 
– the conclusion of the Hamburg Protocol:
1 – pain in palpation of joints;
2 – pain in palpation of chewing muscles;
3 – presence of noises in the joints;
4 – violation of the opening trajectory;
5 – the opening of the mouth is limited;
6 – eccentric occlusion, premature contacts.
Statistical processing of research results was carried out 
using commonly used methods of variation statistics.

RESULTS AND DISCUSSION
One of the stages of the analytical study of TMJ in patients 
with fractures of the mandible of different localization 
was the determination of the frequency of its functional 
disorders (Table 1).

As a result of our researches, 45.05% of single-functional 
disorders and 54.95% of multifunctional disorders were 
diagnosed in 111 patients with fractures of the mandible 
of different localization. The analysis of the frequency of 
single-function disorders showed their absence in persons 
with a coronoid process fracture. At the same time, oclusive 

disorders of the TMJ were most commonly encountered in 
fractures of the mandible – 4.55 ± 1.11% of the examined, 
p <0.01, whereas in persons with medial, lateral fractures 
(25.0 ± 6.29% and 25 , 93 ± 6.48%, respectively, p> 0.05) 
and with fractures in the region of the mandible angle 
(22.86 ± 5.72%, p, p1> 0.05), the incidence of this disorder 
was the same.

Muscular TMJ disorders were not diagnosed in patients 
with a medialle cervical fractures  in the coronoid process 
of the mandible. At the same time, the percentage of per-
sons with this type of disorder with lateral fractures and 
its location in the area of the mandible angle was the same 
and amounted to 7.41 ± 1.85% and 8.57 ± 2.14% respec-
tively, p1> 0.05. Single-functional articular disorders TMJ 
not objectified in persons with fractures of the coronoid 
process of the mandible. At the same time, this type of 
TMJ disorder was diagnosed, on average, 2.0 times more in 
persons with fractures in the cervical part of the mandible 
than in patients with medial, lateral and fractures in the 
regionangle of the mandible, p, p1, p2> 0.05.

In the analysis of multifunctional TMJ disorders in the 
background of jaw fractures it was found that “occlusive + 
muscular disorders” were not diagnosed with fractures  in 
the coronoid process of the mandible. At the same time, the 
highest frequency of this type of disorder was determined 
in patients with median fractures (20,0 ± 5,00%) and with 
fractures of the coronoid process of the mandible – 14,29 
± 3,57%, p> 0,05.

Frequency of occlusal-articular disorders in patients with 
jaw fractures ranged from 28,56 ± 7,14% in persons with cor-
onoid process fractures, p, p1, p2, p3> 0.05 to 14.81 ± 3.70% 
of patients with lateral fractures of the mandible, p> 0,05.

It should be noted that “occlusal + muscular + articular” 
disorders of the TMJ were more common in persons with  
fractures coronoid process of mandibule – 42.86 ± 10.72% 
p, p2, p3 <0.05, p1 <0, 01, with a minimum frequency of 
this type of disorder in patients with lateral fractures – 3.70 
± 0.93% , p <0,05. For persons with medialle fractures and 
with its localization in the region  of the angle mandible, 
the incidence of this type of TMJ disorder was practically 
the same – it was 10,0 ± 2,50% and 11,43 ± 2,86% of the 
subjects, p> 0,05. The frequency this type of TMJ disorder 
in persons with fractures in the cervical area of the man-
dibule was slightly higher and equaled 18.18 ± 4.45% of 
subjects, p, p2> 0.05, p1 <0.01.

Multifunctional disorders such as “muscle and articular” 
were not diagnosed in patients with median fractures, and 
their prevalence varied from the minimum values for frac-
tures of the angle mandible – 8.57 ± 2.14% of subjects, p, 
p1> 0.05, up to maximum data – 18,52 ± 4,63% in subjects 
with lateral fractures of the mandible.

Thus, it was found that, on average, at the mandibule frac-
tures, single- functional disordersof TMJ was: occlusion`s 
(18.92%), articular disorders (21.62%) and multifunctional 
occlusal-articular disorders (20.72%) were present in the 
largest number. At the lowest frequency of single-function 
muscles disorders (4.50%). Multifunctional TMJ disor-
ders “occlusal + muscle” and “muscular-articular” in this 
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contingent of patients were determined on average on the 
same percentage percent (10.81%).

The generalized processing of data in Table 2 allowed 
summing up the frequency of single- and multi-functional 
TMJ disorders, depending on the nature and method of 
immobilization of the fractures of the mandible in patients 
of the study group.

We found that oclusive disorders of TMJ in patients with 
jaw fractures were found to be 4.9 times more often with 
a slight displacement than with significant displacement 
of the fractures of the mandible (29.51 ± 5.84% vs. 6.0 ± 
1.05%, p <0.01). The single-function articular dysfunction 
of the TMJ was objectified in individuals of the study 
group in the same quantities of patients, despite the nature 
of the displacement of the fragmentes in fractures of the 
mandible, p> 0.05. At the same time, with significant dis-
placement of the fragmentes of the mandible in patients, 
“occlusal + muscle” and “muscle + articular” disorders of 
the TMJ (2.4 and 1.7 times, respectively) were diagnosed 
than in patients with a slight displacements of fragments 
of the mandible, p> 0,05.

The number of patients with traumatic lesions of the 
mandible in “occlusal + articular” and “occlusal + articular 
+ muscle” disorders of the TMJ was the same for different 
types of displacement of the fractures, and the obtained 
data did not differ statistically significans, p> 0.05.

At the same time, single-functional occlusive disorders 
of the TMJ were found to be more common when we used  
spliting  the both jaws  than in osteosynthesis (28,99 ± 

4,51% vs. 9,09 ± 2,27%, p <0,01). Muscular  disorders of 
the TMJ were diagnosed more frequently in patients with 
fractures of the jaws with osteosynthesis (9.09 ± 2.27%, p> 
0.05) and with combined imobilization of the fragments 
(7.69 ± 1.92%, p> 0.05 ) of the lower jaw, than with the 
spliting of the both jaws. More often, single-functional 
articular disorders of the TMJ were objectified in patients 
with a the spliting of the both jaws  – 22.99 ± 4.51% of the 
subjects, which was 1.3 and 1.5 times higher than that of 
individuals with osteosynthesis and a combined method 
of immobilization  fragments of the mandibule, p> 0.05.

It was established that in the combined method of im-
mobilization of the fragments of the mandible 2,5 times 
more were “occlusal + muscle” disorders of the TMJ, than 
with both-jaw splinting and osteosynthesis (23.07 ± 5.76% 
vs. 9.20 ± 2.94 % and 9.09 ± 2.27%, p <0.05, respectively). 
The “occlusal + articular” dysfunction of the TMJ was char-
acterized by maximum values when we used the both-jaw 
spliting and combined methods of immobilization of the 
fractures of the mandible, p> 0.05, and was on average 2.5 
times higher than with osteosynthesis, p <0.05. Multifunc-
tional “occlusal + muscular + articular” disorders of TMJ 
with the maximum frequency were determined at immo-
bilization of the mandible with osteosynthesis – 27.28 ± 
6.82% of the subjects, p <0.05. At the same time, this type 
of disorder was objectified in 10,34 ± 3,24%  patients with 
both-jaws spliting,  and also 15,39 ± 3,84% at individuals 
which used using a combined method of immobilization 
of the fragments of the mandible.

Table 1. Distribution of patients with fractures of mandibule with temporomandibular disorders.

Localization 
fractures

of mandible

Number of 
patients 
with TMJ 

dysfunction

Single-functional disorders Multifunctional disorders

Occlusion 
disorders

Muscular 
disorders

Articular 
disorders

Occlusion 
+ muscular 
disorders

Occlusion 
+ articular 
disorders

Occlusion 
+ muscle 

+ articular 
disorders

Muscular 
+ articular 
disorders

Abs. / % Abs. / % Abs. / % Abs. / % Abs. / % Abs. / % Abs. / %

Medial fractures 20 5 /  
25,0+6,25 0 4 /  

20,0+5,0
4 /  

20,0+5,0
5 /  

25,0+6,25
2 /  

10,0+2,50 0

Lateral  fractures 27 7 / 
25,93+6,48

2 /  
7,41+1,85

5 / 
18,52+4,63

3 / 
11,11+2,78

4 / 
14,81+3,70

1 / 
3,70+0,93°°

5 / 
18,52+4,63

In the area of 
the angle of the 

mandible
35 8 / 

22,86+5,72
3 /  

8,57+2,14
6 / 

17,14+2,86
4 / 

11,43+2,86
7 /  

20,0+5,0
4 / 

43,0+2,86**
3 /  

8,57+2,14

Cervical
(at the site of 

the articulation 
process)

22 1 /  
4,55+1,11 0 9 / 

40,9+10,48 0 5 / 
22,73+5,68

4 / 
18,18+4,45*

3 / 
13,64+3,41

Fractures of the 
coronoid process 
of the mandible

7 0 0 0 1 / 
14,29+3,57

2 / 
28,56+7,14

3 / 
42,86+10,72

°,*,■,∆

1 / 
14,29+3,51

Total 111 / 
100

21 / 
18,92+3,72

5 /  
4,50+1,96

24 / 
21,62+3,91

12 / 
10,81+2,95

23/ 
20,72+3,85

14 / 
12,62+3,15

12 / 
10,81+2,95

Notes:
1.°р<0,01; °°р<0,05 – a reliable difference in values for data in patients with median fractures of the mandible.
2.*р1<0,01; **р1<0,05 – a reliable difference in values for data for lateral fractures of the mandible.
3.■р2<0,05 – a reliable  difference regarding the data values in patients with fractures of the mandibular angle.
4.∆р3<0,05 – a reliable difference in values for data in patients with cervical fractures  in the coronoid process of the mandible.
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Attention was drawn to the fact that “muscular + articu-
lar” dysfunction of the TMJ was diagnosed more frequently 
with the immobilization of the fragments with the help of 
osteosynthesis (18,18 ± 4,54%) and with the combined 
method (15,39 ± 3,84%) than with the use of both-jaws 
spliting, p <0,05.

CONCLUSIONS
It was established that in patients with fractures of the jaws 
of different localization single-functional articular disorders 
(21.62% of the subjects) and multifunctional «occlusion-ar-
ticular» disorders (20.72% of the examined) predominated. 
In this case, the frequency of TMJ dysfunction, to a large 
extent, depended on the nature of the displacement and the 
way of immobilization of the fragments of the mandible.
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