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INTRODUCTION
Over the past 20-30 years, there has been increased atten-
tion of domestic and foreign scientists to diseases of the 
temporomandibular joints [1]. This is due to the fact that 
clinical signs of joint dysfunction, according to leading 
experts, can be found in 14-40% of the population, and 
the last 15 years, TMJ pathology ranks third after caries 
and periodontal disease among lesions of the dental sys-
tem [2]. The problem of treatment and rehabilitation of 
patients with symptoms of musculoskeletal dysfunction 
of the TMJ is directly dependent on understanding the 
processes of pathomorphosis of their occurrence [3]. When 
choosing a method of treatment, doctors usually focus on 
local manifestations of dysfunction (limited or excessive 
mouth opening, pain and sound phenomena in the TMJ, 
etc.), which usually does not lead to the desired result 
during treatment. This is due to the fact that the features 
of functional and morphological disorders in individual 
components of the TMJ and adjacent anatomical forma-
tions are not taken into account [4, 5]. 

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 [6]. Prevalent these injuries in most 
cases in men, which is expressed in relation to women in 
the proportion of 7: 1 -9: 1, and their peak predominantly 
occurs in the second to fourth decades of life [7]. However, 
in recent years there has been a tendency to increase the 
number of victims is precisely at the age of 25 years. [8, 
9]. Among injuries of the maxillofacial area fractures of 
the mandible are most common and occur in 67.3-87.1% 
of cases [10, 11]. From 65,8 to 82% of the fractures of the 
mandible are localized within the dentition, and therefore 
are open [12]. 

 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 [13]. 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 [14, 15]. 

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 
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led to an inappropriate diagnosis and underestimation by 
all dental specialists (surgeons, therapists, orthopedists, 
orthodontists, etc.) [16].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 implemen-
tation of differentiated targeted correction of the revealed 
violations and prevention of possible complications in 
patients with muscular and articular dysfunction of the 
TMJ with fractures mandibule of different localization.

THE AIM
On the basis of radiological data to evaluate the effective-
ness of our developed treatment complex of patients with 
temporomandibular joint dysfunction after mandibular 
fractures.

MATERIALS AND METHODS
To achieve this goal, 92 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. 46 

patients (main group) were treated according to the treat-
ment method developed by us (selection of joint splint 
“TMJ” (Australia), photodynamic therapy of the auricu-
lar-mandibular area of the affected joint was performed 
using the device “Bioptron – Compact III” (BIOPTRON 
AY, ZEPTER YROUP, Switzerland) with prior application 
of the gel “Bischofit Poltavskiy” and prescribed the drug 
“Teraflex Advance” (1 capsule 3 times per a day for 10 
days)), and 46 patients (control group) were treated with 
the traditional method. Patients underwent orthopanthog-
raphy and radiography of the temporomandibular joint 
according to Schuller. Statistical processing of research 
results was carried out using commonly used methods of 
variation statistics.

RESULTS 
According to radiological studies, it was established (ta-
ble I, II) that after 3-6 months of studies of significant 
radiological changes – narrowing / widening of the joint 
gap, displacement of the joint head forward / backward, 
the phenomena of osteoporosis, deforming arthrosis, in 
patients of the study group was not observed: against the 
background of a decrease in the number of persons with 

Table I. Radiological disorders of the ratio of articular surfaces in patients with fractures of the mandible of the main group in different treatment periods.

Radiological disorders
Number of patients ( )

Before treatment  
n=46 

3-6 months after 
treatment n=46

12 months after 
treatment n=46

Narrowing of the joint 
space

Unilateral

Bilateral

Expansion of the joint 
space

Bilateral

Bilateral

Displacement of the 
articular head to the front

Unilateral

Bilateral

Displacement of the 
articular head to the 

backward

Unilateral

Bilateral

Osteoporosis
Unilateral

Bilateral

Deforming arthrosis
Unilateral

Bilateral - -

• – р<0,05 – a reliable difference in values regarding data before the treatment.
* – р1<0,05 – a reliable difference in values regarding data 3-6 months after treatment
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the above symptoms, their percentage was equal to the data 
before treatment, p> 0.05.

 After 12 months of studies in patients of the main group, 
unilateral narrowing of the joint space was determined in 
6,52 ± 1,83% of persons p, p1 <0,05, against 23,91 ± 6,29% 
before treatment, and 16,28 ± 5,62% patients of the control 
group p, p1, p2> 0,05, against 23,26 ± 6,44% of persons be-

fore treatment. Bilateral narrowing of the joint space was 
diagnosed in 2,1 times fewer in the people of main group 
(6.52 ± 1.83%) than in the control group – 13.95 ± 5.28% 
p, p1, p2> 0.05.

 The number of persons with unilateral expansion of the 
joint space according to Rtg, in the main group decreased 
by 2,3 times relative to the data before treatment (19,57 ± 

Table II. Radiological disorders of the ratio of articular surfaces in patients with fractures of the mandible of the control group in different treatment periods

Radiological disorders
Number of patients ( )

Before treatment  
n=46

3-6 months after 
treatment n=46

12 months after 
treatment n=46

Narrowing of the joint 
space

Unilateral

Bilateral

Expansion of the joint 
space

Unilateral

Bilateral

Displacement of the 
articular head to the 

front

Unilateral

Bilateral

Displacement of the 
articular head to the 

backward

Unilateral

Bilateral

Osteoporosis
Unilateral

Bilateral

Deforming arthrosis
Unilateral

Bilateral - - -

Fig. 1. Graphic represen-
tation of disorders of the 
ratio of articular surfaces in 
patients with fractures of the 
mandible 12 months after 
treatment.
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5,84% vs. 45,62 ± 7,34% p, p1 <0.05). At the same time, in 
the control group, the decrease in the number of persons 
with this Rtg parameter was insignificant – 37,21 ± 7,37% 
of persons against 44,18 ± 7,57% before treatment, p, p1, p2> 
0,05. Twelve months after treatment, bilateral expansion of 
the joint space occurred in the same number of individuals 
in the study groups: 6,52 ± 1,83% in the main and 6,98 ± 
3,88% treated in the control group p, p1, p2> 0.05.

At this time of observation according to Rtg data, the 
number of persons with displacement of the articular head 
to the front decreased: with unilateral displacements –  
3.2 times in the main group, p<0,05, p1>0,05, and 1,3 
times in the control group p, p1, p2> 0,05; at bilateral 
displacements: 2,9 times in the main group, p, p1> 0,05, 
and 1,4 times in the control group, p, p1, p2> 0,05. In the 
main group there was a decrease in the number of patients 
with displacement of the articular head back, in relation 
to the data before treatment: with unilateral displacement 
of 2.4 times, p <0,05, and with bilateral – 2,0 times, p> 
0,05. In the control group, the decrease in the number of 
patients according to this Rtg – symptom was relatively 
moderate, and was 1,2 times – with unilateral and 1,6 
times – with bilateral displacements below the reference 
values, p> 0,05.

After one year of observation, the phenomenon of 
unilateral and bilateral osteoporosis in the treated main 
group was observed 1,8 and 1,3 times less often than before 
treatment, p, p1> 0,05, respectively. In the control group, 
20,93 ± 6,20% of patients showed unilateral osteoporosis 
against 23,26 ± 6,44% of subjects before treatment p, p1> 
0,05. At the same time, Rtg – improvements in bilateral 
osteoporosis in patients of this group were not objectified.

After 12 months of follow-up, deforming unilateral 
osteoarthritis was determined in 4,35 ± 1,08% after the 
treatment, against 8,70 ± 4,15% before treatment in the 
main group p, p1> 0,05; and in 9,30 ± 4,42% after the 
treatment against 11,63 ± 4,88% before treatment in the 
control group p, p1, p2> 0,05 (Fig. 1).

DISCUSSION
The main task of treatment of patients with traumatic 
fractures of the mandible is to create conditions for the 
fusion of fragments in the correct position in the shortest 
possible time [17]. Treatment should ensure complete res-
toration of mandibular function. To solve these problems 
it is necessary to reposition and fix the jaw fragments for 
the period of their consolidation, to create favorable condi-
tions for reparative regeneration of bone tissue, prevention 
of purulent-inflammatory complications, to ensure early 
recovery of functional load [18, 19].

According to various literature sources, the number of 
complications after osteosynthesis reaches up to 6% [20,21]. 
At the same time there is an opinion that at considerable 
shifts of fragments it is necessary to use osteosynthesis in 
combination with additional intermaxillary fixation. 

Orthopedic methods, the most common in clinical prac-
tice and, according to various authors, account for about 

87% of the total number of treatments currently performed 
in our country [22, 23, 24]. These methods involve fixing 
and immobilizing the fragments of the mandible with 
intraoral splints, mainly wire dental with intermaxillary 
traction. In particular, professional sources also emphasize 
the need to begin treatment of uncomplicated mandibular 
fractures using the least invasive methods. Thus, a sin-
gle-jaw splint-bracket is using for partial fractures of the 
cell process or linear fractures of the mandible. A justified 
alternative may be the use of dental adhesive splinting 
with a bracket system. In some cases, actual is ligature of 
the teeth or the use of loops in fractures of the mandible 
with a slight displacement. Today, the most commonly 
used modified dental splints with a spacer bend and a 
corrective element at the level of the fracture slit and hook 
loops on each of the fragments for intermaxillary rubber 
traction [25].

Under conditions of functional load, the transformation 
of callus into mature bone takes from 14 to 21 days, and in 
its absence, the formation of mature cancellous bone tissue 
is observing 30 or more days after injury. Thus, the duration 
of fracture treatment is reducing due to a combination of 
periods of consolidation and active rehabilitation [26].

Many works have been devoted to the issue of accelerat-
ing the regeneration of mandibular tissues and preventing 
complications after fractures. Currently, this problem 
is solving by developing reliable fixations of fragments, 
stimulation of reparative osteogenesis, physical exposure 
(laser radiation, direct electric current, magnetic field, 
etc.) [27]. Many authors, without diminishing the impor-
tance of early and reliable fixation of fragments, rational 
tactics for the tooth in the fracture line, focused on the 
state of general and local immunity – factors that largely 
determine the likelihood of infectious and inflammatory 
complications.

Taking this circumstance into account, schemes of com-
plex prevention of complications of mandibular fractures 
have been proposed in the literature. These include the use 
of specific and nonspecific immunostimulants.

Thus, in the pathogenetically – directed, our proposed 
treatment of chronic musculoskeletal disorders of the TMJ 
on the background of fractures of the mandible, we were 
able to obtain positive results according to radiological 
studies. According to the parameters obtained by us, this 
trend was observed for more than 6 months. When using 
traditional treatment methods in patients with this com-
bined dental pathology, 1 year after treatment, a probable 
increase in the number of patients with normal occlusion 
and the state of the TMJ, relative to baseline values, was 
investigated. At the same time, the positive clinical dynam-
ics was weakly confirmed by radiological examination.

CONCLUSIONS
Timely treatment of musculoskeletal disorders with the help 
of pharmacological and physiotherapeutic methods pro-
posed by us, allowed, to a large extent, to eliminate clinical, 
radiological and ultrasound symptoms of temporomandibu-
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lar joint dysfunction in patients with post-traumatic lesions 
of mandibule. This was confirmed by the improvement of 
the data of the conducted functional researches.
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