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Objective. To conduct a comparative analysis of effectiveness of treatment of patients with dysfunction of tem�
poromandibular joint (DTMJ) using hardware methods of treatment with occlusive mouthguards of various types. 
Materials and methods. 99 patients (88 females and 11 males aged 41,2 ± 10,7) with different combina�
tions of revealed and confirmed signs of DTMJ were examined from 2013 to 2023. According to the personal 
clinical picture, complaints revealed, aetiology and pathogenesis of the disease all the patients of the compari�
son group and 2 main groups (99 patients) were administered individual complex treatment for DTMJ. The 
treatment was aimed at the elimination of pain, relief of masticatory muscles spasm, improvement of the ex�
tent of opening of mouth, correction of the lower jaw position, occlusive interference elimination and resto�
ration of height of the lower third of the face. 
While carrying out the hardware treatment, occlusive mouthguards of 3 types were made based on the jaw 
model of the patients. The models were got from the silicone imprints of the jaw. 
Results. MR images of temporomandibular joints of the 99 patients showed that ventral dislocation of ar�
ticular disk occurred most frequently (in 88 patients). Less frequently (4 % of cases) it was combined with dis�
location of the disk laterally. Rarely distal dislocation of the articular disk occurred – 1,9 % of cases (2 pa�
tients). Study of the results of the appliance of different types of occlusive mouthguards demonstrates the ne�
cessity to work out the types of occlusive devices allowing decompression of temporomandibular joint 
elements, centering lower jaw position and orthodontic elimination of dentofacial abnormalities and de�
formities which lead to occlusive interference. 
Conclusions. Analysis of occlusive devices used in the diagnosis and treatment of patients with DTMJ shows 
that the most effective devices are those that successfully combine elements of  splints with  a narrower purpose. 
Keywords. Dysfunction of temporomandibular joint, occlusal splint, occlusive mouthguards, splints, orthot�
ics, occlusal abnormalities. 
 
Цель. Провести сравнительный анализ эффективности лечения пациентов с дисфункцией височно�
нижнечелюстного сустава (ДВНЧС) с применением аппаратурных методов лечения окклюзионными 
каппами различных видов. Высокая распространенность среди стоматологических заболеваний дис�
функций височно�нижнечелюстного сустава (ДВНЧС) обусловливает необходимость совершенствова�
ния имеющихся и создание инновационных методов лечения. Высокая корреляция ДВНЧС с наруше�
ниями смыкания зубных рядов обусловлена высокой встречаемостью аномалий, деформаций зубных 
рядов, а также частичной потери зубов, дефектов твердых тканей среди пациентов разных возрастных 
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групп и гендерной принадлежности. Среди консервативных методов, входящих в комплексный подход 
лечения пациентов, страдающих ДВНЧС, особое место занимают аппаратурные методы лечения. 
Специалистами предложены различные виды ортопедических конструкций: сплинты, окклюзионные 
шины, окклюзионные каппы, ортотики и другие. Все виды лечебно�диагностических аппаратов имеют 
конструктивные сходства и отличия, выполняются из различных стоматологических материалов, мо�
гут быть отнесены к одному из видов: разобщающие, центрирующие (репозиционные), релаксацион�
ные, стабилизирующие шины. 
Материалы и методы. В период с 2013 по 2023 г. обследовано 99 пациентов с различными ком�
бинациями выявленных и подтвержденных признаков ДВНЧС, с распределением по гендерному 
признаку – 88 женщин, 11 мужчин (средний возраст 41,2 ± 10,7 года). В соответствии с индивиду�
альной клинической картиной, выявленными жалобами, этиологией и патогенезом заболевания 
всем пациентам группы сравнения и двух основных групп (n = 99) назначалась индивидуальная так�
тика комплексного лечения ДВНЧС. Лечение было направлено на устранение болевого синдрома, 
снятие спазма жевательных мышц, нормализацию объема открывания рта, нормализацию положе�
ния нижней челюсти относительно верхней, устранение окклюзионных интерференций, восста�
новление высоты нижней трети лица.  
При проведении аппаратурного лечения всем пациентам по моделям челюстей, полученным по сили�
коновым оттискам, по показаниям изготавливали окклюзионные каппы трех видов. 
Результаты. Данные анализа МРТ ВНЧС 99 обследованных показали, что наиболее часто (у 88 обсле�
дованных из 99) встречается вентральная дислокация суставного диска – в 88,8 % случаев, и реже в 
комбинации со смещением диска латерально 4 %. Редко встречается дистальный сдвиг суставного дис�
ка – 1,9 % (2 пациента из 99). Изучение результатов применения различных видов окклюзионных капп 
позволяет сделать вывод о необходимости разработки видов окклюзионных аппаратов, сочетающих 
в себе возможности декомпрессии элементов ВНЧС, центрирования положения нижней челюсти от�
носительно верхней и ортдонтического устранения зубочелюстных аномалий и деформаций, являю�
щихся причинами окклюзионных интерференций. 
Выводы. Анализ окклюзионных аппаратов, применяемых при диагностике и лечении пациентов с 
ДВНЧС показывает, что наиболее эффективными являются аппараты, удачно сочетающие в себе эле�
менты шин с более узким назначением. 
Ключевые слова. Дисфункция височно�нижнечелюстного сустава, окклюзионные шины, окклюзи�
онные каппы, сплинты, ортотики, окклюзионные нарушения. 

 

 
INTRODUCTION 

Orthopedic structures that provide a 

disconnecting, centering (repositioning oc�

clusal splints), relaxing, and stabilizing ef�

fect are commonly used in the complex 

treatment of dysfunction of the temporo�

mandibular joint (DTMJ) [1–8]. Among the 

types of occlusal splints, importance is given 

to orthotics, which are devices commonly 

developed for the lower jaw, having on 

their surface imprints of the chewing sur�

face of antagonist teeth made of silicone. 

Such an occlusal device allows for separa�

tion of the dentition, thereby achieving de�

compression in the temporomandibular 

joint (TMJ) and masticatory muscle relaxa�

tion and centering the position of the lower 

jaw relative to the skull. However, this de�

sign of the occlusal apparatus does not al�

low normalizing the shape of the dental 

arches and the position of the teeth in the 

dental arch and does not eliminate occlusal 

interference [9–16]. 

In the practice of orthodontists, along 

with the use of edgewise techniques, an in�
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novative method of treating anomalies, 

dental deformities, and occlusal interfer�

ences has become widespread, namely, the 

use of removable aligners. Several specialists 

consider occlusal interference as a cause of 

DTMJ, which, in turn, is caused by anoma�

lies and deformities of the dentition [17–20]. 

Hence, orthodontic treatment is consid�

ered for preventing and treating DTMJ. 

However, with a narrow approach to cor�

recting deformities and anomalies of the 

dentition, without proper comprehensive 

functional diagnostics of the state of the 

TMJ and masticatory muscles, normaliza�

tion of the dentition occlusion do not al�

ways lead to spontaneous compensation 

of the morphological, functional, and 

combined changes in the TMJ and masti�

catory muscles [21–24]. 

This study aimed to conduct a com�

parative analysis of the efficiency of DTMJ 

treatment using instrumental treatment 

methods. 

MATERIALS AND METHODS 

In 2013 to 2023, we examined 99 pa�

tients with various combinations of identi�

fied and confirmed signs of DTMJ, distrib�

uted by sex (88 women, 11 men; average 

age: 41.2 ± 10.7 years). 

The inclusion criteria were complaints 

of pain, crunching, jamming, clicking, and 

stiffness in the TMJ. In accordance with 

ICD�10, patients were diagnosed with tem�

poromandibular pain�dysfunction syn�

drome (Costen’s syndrome; K07.60), recur�

rent dislocation or subluxation of the 

lower jaw (K07.62), arthrosis of the TMJ 

(M19.0X), and clicking jaw (K07.61). 

Exclusion criteria were lack of patient 

consent to participate in the study, cancer, 

acute stage or exacerbation of a chronic 

general somatic disease, history of trauma 

to the skull and maxillofacial area, preg�

nancy, and lactation. 

Using free randomization, patients 

were distributed to a comparison group 

with 33 people (28 women, 5 men) and 

two main groups with 33 patients each. 

All patients included in the study un�

derwent comprehensive and clinical ex�

aminations, an interview, obtaining diag�

nostic casts and models of the jaws, and 

MRI of the TMJ. 

Magnetic resonance imaging (MRI) of 

the TMJ was performed in MRI laboratories 

in Stavropol, with an MRI scanner power of 

at least 1.5 Tesla. The study was performed 

with the patient’s mouth closed and open 

(with fixation with an individual mouth�

guard), in T1, T2, and PD modes and in 

oblique sagittal, frontal, and horizontal views. 

In accordance with the individual clini�

cal presentation, identified complaints, eti�

ology, and pathogenesis of the disease, indi�

vidual approach for complex DTMJ treat�

ment was prescribed to all patients in the 

comparison group and two working groups 

(n = 99). Treatment aimed to eliminate 

pain, relieve masticatory muscle spasms, 

normalize the volume of mouth opening, 

normalize the position of the lower jaw 

relative to the upper jaw, eliminate occlusal 
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interference, and restore the height of the 

lower third of the face. 

For this purpose, drug treatment was 

used (nonsteroidal anti�inflammatory drugs, 

painkillers, chondrotropic drugs), and mas�

sage of the masticatory muscles, myogym�

nastics, and instrumental treatment were 

prescribed. When performing hardware 

treatment, occlusive mouthguards were 

made for all patients based on jaw models 

obtained from silicone imprints. 

The main group 1 included 33 patients 

(3 men, 30 women) whose complex treat�

ment included using an orthotic device. An 

orthotic for the lower jaw was created from 

dental silicone for mouthguards and had 

imprints of the teeth of the upper jaw, al�

lowing the lower jaw to be directed to a 

centric position when closing the jaws 

when closing the mouth, which corre�

sponded to the centric relation (CR) of the 

jaws, determined by analyzing the TMJ MRI 

of each patient. 

The orthotic was made by vacuum 

pressing according to the model of the 

lower jaw. The amount of separation of the 

dentition (thickness of the orthotic) was 

determined by analyzing the TMJ MRI based 

on the articular disc thickness criterion. The 

orthotic was used daily, for 2–3 hours dur�

ing the day and all night. 

The main group 2 included 33 patients 

(3 men, 30 women), whose complex treat�

ment included orthodontic aligners to 

eliminate occlusal interference associated 

with dentition anomalies and deformities. 

When planning orthodontic treatment, spe�

cial locking elements (pads) were intro�

duced into the design of the aligners in the 

software, allowing the centering and stabili�

zation of the lower jaw position relative to 

the upper jaw in accordance with individual 

data obtained from TMJ MRI analysis. 

The planning, design, and production 

of aligners were performed in specialized 

laboratories using silicone imprints of the 

patients’ upper and lower jaws. The CR of 

the jaws was determined using an anatomi�

cal and functional method, and registration 

was performed using occlusal silicone. 

The aligners were used for 20–22 hours 

per day, with breaks for meals and hygiene 

procedures; each pair of aligners was re�

placed with the next set every 2 weeks. 

Group 3 (comparison group) included 

33 patients (28 women, 5 men) whose 

complex treatment of DTMJ, in addition to 

drug treatment according to clinical indica�

tions, selective grinding of occlusal interfer�

ences, normalization of the volume of 

mouth opening, myogymnastics, and mas�

sage of the masticatory muscles, involved 

using a 0.2�mm�thick dental mouthguard, 

made by vacuum thermopressing according 

to the model of the lower jaw to provide a 

placebo effect. The occlusal surface of the 

mouthguard wherein the antagonist teeth 

occlude was perforated to eliminate barriers 

and distortions of the usual occlusal con�

tacts to ensure greater efficiency of the pla�

cebo effect. 

All participants were asked to read and 

sign an informed consent to participate in a 

scientific study, on a mutually free basis, 
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providing information about the possible 

use of the placebo effect in the treatment 

plan through random randomization. Pa�

tients who refused to sign the informed 

consent under the specified conditions 

were excluded, and the results of the ex�

amination and treatment of these patients 

were not used in data processing. 

Statistical processing of the data ob�

tained as a result of the study was performed 

using Statistica 8.0 software. To assess the 

type of distribution of characteristics, the 

Shapiro – Wilks criterion was used. Values 

were presented as M ± SE, where M is the 

sample mean and SE is the standard error of 

the mean. The significant differences in the 

average values of independent samples were 

assessed using the nonparametric Mann–

Whitney U�test. In the case of normal distri�

bution, the paired Student’s T�test was util�

ized to compare the samples. When compar�

ing several groups with each other, the Bon�

ferroni correction was applied. In statistical 

analysis, the achieved level of significance (p) 

was considered, and the critical level of sig�

nificance was equal to 0.05. 

RESULTS AND DISCUSSION 

During a clinical examination of pa�

tients and analysis of diagnostic models of 

the jaws of all 99 patients included in this 

study, various anomalies and deformities of 

the dentition and dental occlusion were 

identified in 29.3 % of cases (29 patients). 

Dental anomalies and deformities were 

detected in 30.3 % of cases in group 1 (10 

patients), in 27.2 % of cases in group 2 (9), 

and in 30.3 % of patients in the control 

group (10). 

The most common dental anomalies 

were distal occlusion in 42.4 % of cases (43 

of 99 patients) and anomalies in the trans�

versal plane (cross occlusion in 26.2 % of 

cases; 26 of 99 patients). Combined, associ�

ated forms of anomalies accounted for 

97.1 % (67 of 69 patients with identified 

maxillofacial anomalies) of all identified cases. 

MRI of the TMJ of 99 examined pa�

tients showed that ventral dislocation of the 

articular disc occurs most commonly (in 88 

of 99 patients examined; 88.8 % of cases) 

and less often in combination with lateral 

displacement of the disc (4 %). Distal dis�

placement of the articular disc is rare (1.9 %; 

2 of 99 patients). 

When analyzing TMJ MRI in DTMJ pa�

tients, the average dimensions of the joint 

space on the right were determined as  

2.7 ± 0.5 mm in the anterior section,  

1.9 ± 1.2 mm in the superior section, and 

1.9 ± 1.0 mm in the posterior section. The 

average dimensions of the joint space in DTMJ 

patients on the left were 2.2 ± 1.3 mm in 

the anterior section, 2.1 ± 1.1 mm in the 

superior section, and 2.0 ± 0.3 mm in the 

posterior section (p = 0.003). 

During the examination before DTMJ 

treatment, possible complete reduction of 

the articular disc from the ventral disloca�

tion on one side, without reduction on the 

contralateral side, during functional tests of 

mouth opening/closing, was determined in 

45 of 99 patients (45.5 %). 
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The results of complex treatment of 

DTMJ using orthotics, aligners with pads, 

and mouthguards with an open occlusal 

surface were assessed 14 and 30 days and 6 

months after the start of treatment. 

The disappearance of symptoms, such 

as pain and crunching in the TMJ when 

opening/closing the mouth as a result of 

complex treatment, and adaptation to oc�

clusive mouthguards occurred 2 weeks later 

in 53 of 99 patients (52.5 %). Distribution of 

the degree of reduction of pain, discomfort, 

and crunching in the TMJ when open�

ing/closing of the mouth as a result of 

complex treatment in groups, according to 

the signs of treatment with various devices, 

occurred unevenly. 

Among patients who used an orthotic 

as an occlusal guard in the complex treat�

ment of DTMJ, 24 patients noted a decrease 

in pain 2 weeks after the start of treatment. 

Among the patients whose complex 

treatment was performed using orthodontic 

aligners with pads, 15 patients noted a de�

crease in the manifestations of DTMJ after 

2 weeks. 

In the comparison group, where a 

mouthguard was used to achieve a placebo 

effect, 14 patients noted a decrease in pain 

2 weeks after the start of complex treat�

ment for DTMJ. 

In the group of patients whose com�

plex treatment of DTMJ included the use of 

an orthotic, during a control examination 

1 month after the start of treatment, the 

disappearance of noises and clicks when 

opening/closing the mouth and the absence 

of pain on palpation in the TMJ area and 

masticatory muscles were observed. Less 

than a quarter of patients report minor dis�

comfort in the morning after removing the 

orthotic, which was associated with a 

change in the closure of the dentition and 

disappears shortly (within 30 minutes). The 

ongoing adaptation leads at the initial stage 

of treatment to the possibility in patients of 

this group to set the jaw in two positions, 

namely, habitual and reconstructive, deter�

mined by orthotic. 

After 6 months, possible spontaneous 

retention of the lower jaw was noted in pa�

tients of this group in the reconstructive 

position due to the masticatory muscles, 

which was not accompanied by a feeling of 

discomfort. Moreover, in 11 of 33 patients 

in this group (33.3 %), a lack of close con�

tact between the dentition of the upper and 

lower jaws in the lateral sections, simulta�

neous advancement of the lower jaw and its 

displacement downward, and a decrease in 

overbite were noted. 

In this case, patients were offered to 

complete the treatment using a prosthetic 

method, namely, production of occlusal 

permanent overlays made of zirconium 

dioxide composite or pressed ceramics on 

the occlusal surface of separated teeth in 

the lateral parts of the jaws. Otherwise,  

patients were instructed to continue using 

the orthotic all night and 2–3 hours during 

the day. 

A control analysis of TMJ MRI of pa�

tients in this group, performed 6 months 

after the start of complex treatment of 
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DTMJ, determined the elimination of ven�

tral dislocation of the articular disc, elimina�

tion of joint space narrowing in the distal 

part, and symmetrical arrangement of the 

heads of the lower jaw in the analysis of 

tomograms in frontal view in 18 patients 

(54.5 %). 

When examining patients whose 

hardware treatment was performed using 

aligners modified by pads, an improvement 

in the lower jaw biomechanics was ob�

served in 29 patients (87.9 %) after 14 days, 

as well as elimination of zigzag movements 

of the lower jaw when opening/closing the 

mouth and a decrease or smoothing of 

clicks in the TMJ when opening the mouth 

Six months after the start of complex 

treatment of DTMJ using aligners, 29 pa�

tients (87.9 %) noted the absence of pain 

and discomfort when opening the mouth, 

the absence of clicking and crunching, and 

an increase in the smoothness of open�

ing/closing the mouth. Depending on the 

severity of dentoalveolar anomalies and de�

formities, patients using aligners in the 

treatment process experience varying de�

grees of improvement in the occlusal rela�

tionships of the dentition of the upper and 

lower jaws. In patients who, according to 

orthodontic indications, received more than 

30 pairs of aligners and in whom treatment 

lasted more than 1.5 years, the elimination 

of the main manifestations of DTMJ oc�

curred earlier than the end of the ortho�

dontic correction phase. 

MRI analysis of the TMJ in DTMJ pa�

tients, whose treatment involved the use of 

aligners, performed 6 months after the start 

of treatment, revealed an improvement in 

the morphofunctional signs of the TMJ, 

such as a more pronounced centricity of the 

location of the head of the mandible in the 

articular fossa, uniformity of the width of 

the joint space on the right and left, sym�

metry of the location of the heads of the 

lower jaw relative to the skull when analyz�

ing the frontal projection, and absence of 

ventral dislocation of the articular disc (in 

13 of 33 patients, 39.3%). In other cases, no 

reliable MRI data characterizing favorable 

changes in the structure and function of the 

TMJ (p = 0.412) were obtained. However, 

analysis of the intermediate or, in some 

cases, the final stage of orthodontic treat�

ment showed the high efficiency of aligners 

in eliminating dentofacial anomalies and 

deformities. In turn, considering the role of 

dentition anomalies and deformities and 

associated occlusal disorders in the etiology 

and pathogenesis of DTMJ, we can assume 

that such a restructuring of the dentition, 

aimed at eliminating occlusal interference, 

can have a favorable effect on the morpho�

functional state of the TMJ and may be con�

sidered as a measure to prevent the worsen�

ing of pathological processes in the TMJ 

and masticatory muscles. 

The use of aligners in the treatment of 

DTMJ in 84% of patients enabled improve�

ment in the shape and relationship of the 

dentition, reducing the formation of static 

and dynamic occlusal interferences. Separa�

tion and centering of the dentition using 

special pads in aligners increased the  
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efficiency of DTMJ treatment to 98% in  

the period from 4 months to 8 months  

(p = 0.003). 

However, the use of thin orthodontic 

aligners does not allow effective control of 

the height correction of the lower third of 

the face; the disconnection effect when  

using this type of hardware treatment is 

achieved to a lesser extent than when using 

orthotics. 

In the comparison group (33 DTMJ pa�

tients), the use of a placebo occlusive 

mouthguard led to a decrease in pain 

2 weeks after the start of complex treatment 

of DTMJ in 14 patients (42.4%) (p = 0.003). 

This proves the efficiency of complex 

treatment of DTMJ and confirms the lower 

efficiency and significance of hardware 

treatment as an individual treatment. 

The absence of positive dynamics of 

morphofunctional changes was confirmed 

by MRI results of the TMJ obtained 

6 months after the start of treatment. In 

patients of this group, the TMJ MRI analysis 

revealed ventral dislocation of the articular 

disc, uneven width of the joint space on the 

right and left, and shift of the mandible, 

that is, asymmetrical position of the heads 

of the mandible relative to the skull, as in 

the primary analysis, before treatment. 

Upon completion of participation in the 

study, the patients in this group were ad�

vised to continue treatment using hardware 

treatment according to indications using an 

orthotic or aligners. Among 33 patients in 

this group, 28 continued treatment and fol�

low�up according to the proposed regimen. 

Having noted a decrease in discomfort and 

pain in the TMJ area when closing/opening 

the mouth, five patients decided to discon�

tinue further treatment. 

This has led to the conclusion that 

complex treatment of DTMJ using occlusive 

mouthguards with an open chewing surface 

of the dentition as a placebo can reduce the 

subjective manifestations of DTMJ, which 

confirms the significant role of the psycho�

emotional component in the development 

of this pathology and determines the role of 

factors such as the height of the lower third 

of the face and severity of occlusal interfer�

ence in the pathogenesis of DTMJ based on 

the results of a TMJ MRI analysis over time, 

over a 6�month follow�up. 

The results of using various types of 

occlusive mouthguards indicate that it is 

crucial to develop occlusal devices that 

combine the capabilities of decompressing 

the TMJ elements, centering the position of 

the lower jaw relative to the upper jaw, and 

orthodontic elimination of dentofacial 

anomalies and deformities that are the 

causes of occlusal interference. 

CONCLUSIONS 

1. The use of occlusive mouthguards 

in the treatment of DTMJ in the shortest 

possible time, within 2 weeks, leads to a 

reduction in pain and discomfort caused 

by decompression associated with the 

separation of the dentition and TMJ ele�

ments and the efficiency of drug analgesic 

and anti�inflammatory treatment. The as�
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sociated absence of compression of the 

bilaminar zone prevents degenerative 

changes in the TMJ structures and de�

formity of the mandibular head and the 

articular disc that occur with chronic 

trauma to the articular surfaces. 

2. Analysis of TMJ MRI in DTMJ pa�

tients showed that ventral disc dislocation 

occurs most often (in 88.8 % of cases) in 

patients in this group. 

3. Elimination of ventral dislocation of 

the articular disc in the complex treatment 

of DTMJ is most effectively achieved by  

using occlusive aligners (orthotics), which 

allow decompression of the TMJ and resto�

ration of the height of the lower third of 

the face. 

4. The use of aligners with pads in 

DTMJ patients improves anomalies and de�

formities of the dentition and eliminate oc�

clusal interference, which, in turn, makes it 

possible to create conditions for preventing 

the worsening of DTMJ signs, confirmed by 

dynamic the TMJ MRI results. 

5. The use of orthotics and aligners as 

therapeutic devices in DTMJ patients has 

certain indications and varying efficiency. 

The general positive effect of the use of 

these devices in the treatment of DTMJ is 

the separation of the dentition and associ�

ated decompression in the TMJ, centering 

the position of the lower jaw relative to the 

upper jaw. However, completion of treat�

ment with an orthotic requires a prosthetic 

treatment protocol in 23 % of cases to en�

sure a stable result in correcting ventral ar�

ticular disc dislocation. 
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