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SUMMARY
Aim: Improving the quality of diagnosis and treatment orthodontic pathology in patient with temporomandibular joint disorders. 
Materials and Methods: Analysis – to determine objectives and study plan; clinical-diagnostic methods that include dental and radiological 
examination (to establish the clinical diagnosis of patients with temporomandibular disorders), electronic axiography (to determine the 
features of the movements of the articular heads of the mandible), instrumental study the models of jaws in the articulator (to diagnose the 
state of functional occlusion), statistical (to calculate averages and assess the probability of the results). 
Results: After developed and implemented algorithm total dental rehabilitation we have eliminated functional disorders in the masticatory 
muscles and temporomandibular joints, completely restored the lost function of the masticatory apparatus. 
Conclusions: Creation of occlusal relations, which are harmoniously combined with the function of masticatory muscles and temporomandibular 
joints, allowed to achieve the long period of remission, absence of the complications and recurrences of the disease in the near and long term. 
These points became the criterions that improved effectiveness of scientifically based individual treatment of mandibular disorders.
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INTRODUCTION
Different types of malocclusion could lead to pathological 

occlusal relations and play a significant role in the pathogenesis 
of a temporomandibular disorder (TMD) [1-6]. According 
to the criteria of the DAI index, 10-11% need mandatory 
orthodontic care, which should be taken into account when 
developing and implementing a set of preventive measures 
and treatment of orthodontic pathology [7]. Pathogenic 
malocclusion in such patients cause proprioceptive changes, 
which reflexively lead to tension and spasm of the muscles 
attached to the lower jaw, which contributes to the development 
of masticatory muscle disorders.

Prolonged change in kinematic occlusal relationships 
stimulates a stable effect of the total load vector by compression 
type, leads to adaptive remodelling of musculoskeletal and 
bone tissues creating conditions for the progression of 
adaptation mechanisms and subsequently leads to persistent 
morphological changes in the structure of the disc, articular 

surfaces, intra-articular connection of the bilaminar zone, 
which subsequently leads to a spatial change in the position 
of the disk [8, 9]. There are persistent changes in muscle tone 
and biological activity of the masticatory muscles, which leads 
to pain, noise and other symptoms of temporomandibular 
disorder in the future [10].

Treatment and rehabilitation of adult patients with TMD 
associated with orthodontic pathology is a difficult problem 
due to the lack of diagnostic algorithms to assess the patient’s 
dental apparatus and its relationship with functional occlusion 
[11, 12].

The sequence of actions or their combinations in the 
diagnosis and treatment of such patients, especially in adulthood, 
is insufficiently definite. Adults have been other types of oral 
pathology join orthodontic pathology, that were not treated 
in childhood or were not completed, such as: pathology of 
eruption of third molars, partial loss of teeth, secondary 
deformities, periodontitis, etc [13, 14].
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Therefore, patients with orthodontic and TMD require 
a specific approach to diagnosis and treatment that would 
normalize occlusal, muscular, and articular relationships, 
followed by reconstruction of static and functional occlusion 
by prosthodontic techniques.

AIM
The aim of the research is improving the quality of 

management orthodontic pathology in patient with 
temporomandibular joint disorders.

MATERIALS AND METHODS
Present article is based on thesis with ID number of UDK: 

616.314.272-02:616.724]-07-08; the research was executed in 
department of therapeutic dentistry and orthodontic based on 
Centre of Dentistry Danylo Halytsky Lviv National Medical 
University, Ukraine. The study protocol was approved by the 
Commission on Ethics of Scientific Research, Experimental 
Developments and Scientific Works of Danylo Halytskyi Lviv 
National Medical University. Also, a medical consent was 
filled by each contributor and all procedures were required 
for treatment plans.

In this observational/case-control clinical study, we have 
treated 44 patients with orthodontic pathology as the leading 
cause of dysfunction, including 17 men (38.6%) and 27 women 
(61.4%), who were examined in detail and treated.

The age of these patients was: men - from 17 to 57 years 
and women - from 18 to 48 years. The largest number of 
patients, male and female, was between the ages of 20 and 
40-12 men (70.59%) and 19 women (70.37%).

The diagnostic protocol of the examined patients included: 
production of control models of jaws, orthopantomography, 
zonography with closed and open mouth, ultrasonography 
(temporomandibular joint (TMJ), muscles and surrounding 
soft tissues), cone beam computed tomography and magnetic 
resonance imaging of the TMJ. Functional study with recording 
the movements of the articulated axis of the articular heads was 
performed in a Cadiax Compact (Gamma Dental CADIAX).

Kinematic occlusion relationships were analysed in an 
individually tuned Artex CR Articulator (Amamm Girrbach). 
Orthodontic treatment of malocclusion managed with hybrid 
splints, which allowed to move the teeth while maintaining the 
centric relation. Photo documentation was performed during 
diagnostic and treatment, 12-18 month after treated. 

RESULTS
Carrying out a diagnostic protocol, we have revealed the 

features of the manducatory apparatus in adult patients with 
orthodontic pathology associated with temporomandibular 
disorders. Thus, in this group of subjects, identical pathologies 
combined with orthodontic disease are observed in both men 
and women, in particular, the same combination of orthodontic 
pathology, masticatory muscle and neck muscle pathology. 
This combination was found in 3 men (17.65%) and 7 women 
(25.93%), which is the highest rate. The same combination of 
two pathologies, orthodontic and masticatory muscles, was 
found in 2 men (11.77%) and 4 women (14.82%). Among 
women, mostly identical pathologies were observed, compared 

with men. Thus, 3 women (14.82%) were diagnosed with  
4 types of the same combinations of pathologies: orthodontic 
pathology, masticatory muscles, neck muscles; in contrast to 
men, where this combination was found in only 1 patient;  
5 identical varieties in the combination of orthodontic pathology, 
pathology of eruption of the third molars, masticatory muscles, 
neck muscles, meniscus displacement were diagnosed in  
2 women (7.41%), in the combination of orthodontic pathology, 
meniscus displacement also in 2 women (7, 41%). Among men, 
4 identical types of combination pathologies were diagnosed 
in 2 people (11.76%). A total of 44 combinations of pathology 
were observed in 44 patients with orthodontic pathology and 
musculoskeletal dysfunction, which averaged 2.14 pathologies 
per examinee, of which 17 men had 34 types of pathology (2.0 
pathologies per person). and 27 women - 60 types of combined 
pathology (2.2 pathologies per person). Therefore, this group 
of patients requires a balanced approach to diagnosis and 
prediction of the expected outcome of treatment.

Given the different combinations of pathological conditions 
of the oral cavity in adult patients with orthodontic pathology 
combined with temporomandibular disorders, the complex of 
treatment of adult patients with temporomandibular disorders 
associated with orthodontic pathology included a wide range 
of treatment protocols which aimed at normalizing muscle 
and joint function and kinematic occlusal relationships.

Our treatment algorithm depending on orthodontic 
pathology and TMDs included such treat approaches:
–	Therapeutic and surgical training included treatment of 

caries, its complications, treatment of periodontal pathol-
ogy with the use of photodynamic therapy [15], removal 
of teeth III-IV degree of mobility, removal according to 
the indications of 3 molars (from one to four).

–	Occlusal therapy with the involvement of different types 
of occlusal splints: disconnecting, muscle relaxing, repo-
sitioning, distraction, stabilizing.

–	Orthodontic treatment with the use of splintline therapy, 
hybrid orthodontic splints.

–	Correction of occlusion by selective grinding of teeth, to 
create a balanced occlusion and, if necessary, restoration 
of crowns with composite materials using silicone tem-
plates. According to the indications were used veneers, 
and other prostheses.

–	Reconstruction of occlusion, which included prosthetics 
with fixed structures, as well as, if indicated, the use of 
cover prostheses with fixation on telescopic crowns.

–	Permanent dental splint (occlusal splint), which according 
to medical indications, or if the patient refuses to continue 
prosthetic rehabilitation was used for its permanent use 
(night, day-and-night).
Analysis of the applied methods of treatment in patients 

of this group shows that only occlusal therapy was used 
in 20.0% of patients, and only splintline therapy in 12.0%, 
while the combination of occlusal therapy with subsequent 
splintline therapy in 52% of patients.

The distribution of patients with orthodontic pathology 
and masticatory muscle disorders by treatment methods is 
given in Table 1.

Complex Rehabilitation of Orthodontic Pathology...
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Table 1. The distribution of patients with orthodontic pathology and masticatory muscle disorders by treatment methods

Treatment methods
Men Women Together

N % N % N %
8 32.0 17 68.0 25 100.0

Occlusal therapy 2 8.0 3 12.0 5 20.0

Splintline therapy 0 0.0 3 12.0 3 12.0
Occlusal therapy
+ splintline therapy 4 16.0 9 36.0 13 52.0

Occlusal therapy + prostheses 1 4.0 1 4.0 2 8.0
Occlusal therapy + splintline therapy  
+ prostheses 1 4.0 1 4.0 2 8.0

Note. Interest is calculated from the survey group.

Table 2. Distribution of patients with orthodontic pathology combined with joint and combined disorders by treatment methods

Treatment methods
Men Women Together

N % N % N %
9 47.4 10 52.6 19 100.0

Occlusal therapy 2 10.5 3 15.8 5 26.3
Splintline therapy 0 0.0 1 5.3 1 5.3
Occlusal therapy
+ splintline therapy 4 21.1 5 26.3 9 47.4

Occlusal therapy + splintline therapy  
+ prostheses 0 0.0 1 5.3 1 5.3

Occlusal therapy + telescopic copings 1 5.3 0 0.0 1 5.3

Occlusal therapy + permanent dental splint 2 10.5 0 0.0 2 10.5
Note. Interest is calculated from the survey group.

There is important to combine the treatment of 
temporomandibular disorders with the simultaneous elimination 
of orthodontic pathology in patients of this group. 

Splintline therapy was aimed at normalizing static and 
dynamic occlusion and function of the temporomandibular 
joint in the central ratio of the jaws.

Orthodontic treatment with the use of “splintline therapy” 
consisted in the use of a series of orthodontic splints (Clear 
Alginer Protocol [16]), made of transparent thermoplastic 
material, according to the projected plan made in the 
articulator adjusted to individual function. The articulator 
was programmed using the upper jaw topography register 
(AmmanGirrbach external facial arch) and the central jaw 
ratio register, reproducing dynamic occlusion with different 
movements, taking into account the physiological position 
of the temporomandibular joints. The series of orthodontic 
splints consists of three items, each of which is designed for 
7 days of use and has a specified displacement of 0.33 mm. 
Splints were fixed due to a tight fit in shape to most of the 
dentition, the rest of the teeth were subjected to the predicted 
movement in the desired direction.

Most of the teeth on the model with the initial situation 
were left unchanged for the purpose of stable fixation, and the 
other teeth (smaller part) were given the predicted movement 
due to fix on the model heat-resistant wax to ensure a predicted 

movement. Splints were made by thermoplastic vacuum 
stamping.

After using each series of splints, as a result of which the 
selected tooth or group of teeth was predictably shifted by  
1 mm, the patient visited the doctor for complete removal 
of accurate impressions of the upper and lower jaws, which 
were monitored and corrected. The number of items of 
orthodontic splints depended on the degree of deformation 
of the patient’s dentition. 

In the presence of pain for orthodontic correction of 
occlusion used hybrid splints, which allowed to move the teeth 
while maintaining the central ratio of the jaws. Correction 
of hybrid splints was performed after each stage of tooth 
movement. 

As a result of the application of splintline therapy, the 
predicted dynamics of changes in the position of a single 
tooth or a group of teeth with correction or correction of 
dentition deformation was achieved. 

The distribution of patients with orthodontic pathology and 
with combined temporomandibular disorders by treatment 
methods is given in Table 2.

These data have showed that only occlusal therapy was 
performed in 26.3% of patients, and only splintline therapy ‒ 
in 5.3%, while occlusal therapy followed by splintline therapy 
‒ in 47.4% of cases.
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In the Table 3 presents generalized therapeutic measures 
used in the treatment of patients.

As can be seen from the Table 3 there were used occlusive 
therapy using, according to the indications, different types 
of splints in 38 (86.4%) patients, and the method described 
above (splintline therapy) was used in 27 (61.4%) patients.

This is due to the fact that quite often, to normalize the 
muscle and joint relationship, treatment began with one 
of the options of occlusal splints, and then, when positive 
results were achieved, switched to splintline therapy or the 
use of hybrid orthodontic splints.

DISCUSSION
Temporo-mandibular problems are frequently occurring 

disorders with 45 to 70% of the general population showing 
some signs of it, 30% being aware of its presence, but only 
3 to 12 % seeking treatment for it [12].  

The presence of temporo-mandibular disorders on the 
background of orthodontic pathology in adult patients 
requires the use of modern diagnostic methods for treatment 
planning aimed at the simultaneous normalization of both the 
musculoskeletal complex and the treatment of orthodontic 
pathology. In patients of this group it is important to combine 
the treatment of temporo mandibular disorders with the 
simultaneous elimination of orthodontic pathology. The 
authors [13] verified that the most individuals (54,5%) with 
orthodontic pathology presented a mild TMG problems, 
17,9% showed moderate TMG problems and 2,6% had a 
severe TMG problems.

We found that among 175 patients with musculoskeletal 
dysfunction who asked for treatment after a detailed examination 
orthodontic pathology was diagnosed in 44 persons (24.14%): 
17 men (38.6%) and 37 women (61.4%). Analysis of the 
applied methods of treatment in patients of this group shows 
that only occlusal therapy was used in 20.0% of patients, and 
only splintline therapy in 12.0%, while the combination of 
occlusal therapy with subsequent splintline therapy ‒  in 
52% of patients.

The results of our data indicate that in the case of orthodontic 
pathology, which is accompanied by musculoskeletal dysfunction 
in adult patients, to normalize the musculoskeletal relationship, 
it is advisable to start treatment with one of the options of 
occlusal splints, and then, when positive results are achieved, 

to continue treatment with splintline therapy or to the use 
of hybrid orthodontic splints.

In most cases, the use of distraction-repositioning splint 
complaints (pain and crunch in the joint during opening the 
mouth and chewing) decreased in two weeks after treatment 
and stopped after 2 months, mouth opening increased up 
to 3.5 mm.

After provided treatment Pain and crunch in the joint 
when opening the mouth and chewing decreased two weeks 
after treatment and stopped after 2 months, mouth opening 
increased to 3.5 mm.

After 2 months, after re-analysis of the functional occlusion 
in the individually adjusted articulator, the occlusal tire 
was repaired with an increase in distraction by 1.5 mm. 
Dynamic monitoring of functional occlusion, as well as 
clinical manifestations of the disease was performed once 
a month. After 6 months of treatment, no complaints, the 
mouth opens 42 mm.

CONCLUSIONS
The presence of temporomandibular disorders associated 

with orthodontic pathology in adult patients requires their 
careful examination using modern methods of diagnosis 
and treatment aimed at the simultaneous normalization of 
both the muscle and joints complex and the treatment of 
malocclusion.
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