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Abstract
INTRODUCTION. The present study reports the outcomes of using occlusal splints in the comprehensive 
treatment of patients with internal temporomandibular joint (TMJ) disorders. The diagnosis of mandibular 
movement disorders was performed using an optical axiograph Dentograf Prosystom (Russia). The obtained 
axiographic data were utilized for the fabrication of myorelaxing and distraction splints. Axiography was re-
peated every three weeks to monitor treatment effectiveness. The position and function of the TMJ articular 
disc (AD) were evaluated by ultrasonography (US) one to two times per month.
AIM. To evaluate the effectiveness of various types of occlusal splints fabricated using mechanical and virtual 
articulators in the comprehensive treatment of patients with subluxation and chronic dislocation of the TMJ 
articular disc.
MATERIALS AND METHODS. Myorelaxing and distraction splints for patients with subluxation and chronic 
dislocation of the AD were fabricated using two approaches: (1) The classical method, involving a mechanical 
facebow and a mechanical articulator; (2) The CAD/CAM technology, employing a virtual articulator. 
RESULTS. The effectiveness of myorelaxing splints fabricated with the mechanical articulator was 81.8%, 
while for those produced using the virtual articulator it reached 88.0%. The effectiveness of distraction 
splints fabricated with the mechanical articulator was 55.6%, whereas modeling with the virtual articulator 
yielded 68.8%. 
Based on the obtained data, an algorithm was developed for the clinical use of occlusal splints fabricated by 
different methods (using mechanical or virtual articulators) in patients with internal TMJ disorders.
CONCLUSIONS. Following the diagnosis confirmed by magnetic resonance imaging (MRI), axiography, and 
ultrasonography, patients were divided into two groups: (1) In Group I (patients with articular disc subluxation), 
myorelaxing splints were applied at the initial treatment stage and subsequently remodeled into separating 
(discluding) splints after disc repositioning to consolidate the therapeutic outcome; (2) In Group II (patients 
with chronic disc dislocation), distraction splints were used at the first stage with subsequent occlusal cor-
rection. After the normalization of mandibular movements and TMJ disc repositioning, the distraction splints 
were remodeled into separating splints to stabilize the new maxillomandibular relationship. The use of a virtual 
articulator demonstrated higher treatment effectiveness compared to the mechanical method, confirming its 
clinical relevance and potential integration into complex TMJ disorder management protocols.

Keywords: internal temporomandibular joint disorders, magnetic resonance imaging, axiography, ultrasono-
graphic evaluation, mechanical articulator, virtual articulator, myorelaxing splint, distraction splint, discluding 
splint

Article info: received – 23.08.2025; revised – 30.09.2025; accepted – 09.10.2025

Conflict of interest: The authors report no conflict of interest.

Acknowledgements: There are no funding and individual acknowledgments to declare.

For citation: Chkhikvadze T.V., Bekreev V.V., Roshchin E.M., Avetisian G.G., Rasulova D.F., Khubulova D.D., 
Sapaev A.S., El-Khalaf R.M. Evaluation of the effectiveness of occlusal splints in the complex treatment of 
patients with internal disorders of the temporomandibular joint. Endodontics Today. 2025;23(4):569–578. 
https://doi.org/10.36377/ET-0131

© Chkhikvadze T.V., Bekreev V.V., Roshchin E.M., Avetisian G.G., Rasulova D.F., Khubulova D.D., Sapaev A.S., El-Khalaf R.M., 2025

https://doi.org/10.36377/ET-0131
https://orcid.org/0000-0003-4642-1989
https://orcid.org/0009-0007-4305-3099
https://orcid.org/0009-0003-7647-4958
https://orcid.org/0009-0004-0257-2958
https://orcid.org/0009-0000-3772-7324
https://orcid.org/0009-0000-4379-6043
https://orcid.org/0000-0002-9078-3197
https://doi.org/10.36377/ET-0131
https://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog/?doi=10.36377/ET-0131&domain=pdf&date_stamp=2025-10-28


570

Volume 23, no. 4 / 2025

Оценка эффективности применения окклюзионных капп 
в комплексном лечении пациентов с внутренними нарушениями 
височно-нижнечелюстного сустава
Т.В. Чхиквадзе1   , В.В. Бекреев1  , Е.М. Рощин2, Г.Г. Аветисян1  , Д.Ф. Расулова1  ,  
Д.Д. Хубулова1  , А.С. Сапаев1  , М.Р.А. Эль-Халаф1 

1 Российский университет дружбы народов им. Патриса Лумумбы, г. Москва, Российская Федерация
2 Клиника «SDI Dent», г. Москва, Российская Федерация
 tchkhik@mail.ru

Резюме
ВВЕДЕНИЕ. В работе представлены результаты применения окклюзионных капп в комплексном ле-
чении пациентов с внутренними нарушениями височно-нижнечелюстного сустава (ВНЧС). Диагно-
стика нарушений движений нижней челюсти проводилась с применением оптического аксиографа 
Dentograf Prosystom (Россия). Данные аксиографии использовали для изготовления миорелаксиру-
ющих и дистракционных капп. Аксиография с целью контроля эффективности лечения проводилась 
каждые три недели. Оценка положения и функции суставного диска (СД) ВНЧС оценивалась с помо-
щью УЗИ 1–2 раза в месяц.
ЦЕЛЬ ИССЛЕДОВАНИЯ. Оценить эффективность применения различных видов окклюзионных капп, 
изготовленных с использованием механического и виртуального артикуляторов, в комплексном лече-
нии пациентов с подвывихом и хроническим вывихом суставного диска ВНЧС.
МАТЕРИАЛЫ И МЕТОДЫ. Миорелаксирующие и дистракционные каппы для лечения пациентов с под-
вывихом и хроническим вывихом СД изготавливали 2 способами: классическим методом с использо-
ванием механической лицевой дуги, механического артикулятора и по CAD/CAM технологии с приме-
нением виртуального артикулятора. 
РЕЗУЛЬТАТЫ. Эффективность применения миорелаксирующих капп, изготовленных с помощью ме-
ханического артикулятора, составила 81,8%, а при применение виртуального артикулятора – 88,0%.
Эффективность применения дистракционных капп, изготовленных с применением механического ар-
тикулятора, составила 55,6%, при моделировании капп с использованием виртуального артикулято-
ра – 68,8%.
На основании полученных результатов исследования разработан алгоритм применения окклюзион-
ных капп, изготовленных различными способами (с использованием механического или виртуального 
артикулятора) у пациентов с ВН ВНЧС.
ВЫВОДЫ. После постановки диагноза, подтвержденного данными магнитно-резонансной томогра-
фии (МРТ), аксиографии и УЗИ у пациентов I группы с подвывихом СД на первом этапе лечения при-
меняли миорелаксирующие каппы, а после репозиции СД их перемоделировали в разобщающие для 
закрепления достигнутого результата. У пациентов II группы с хроническим вывихом СД на первом 
этапе лечения применяли дистракционные каппы с последующей окклюзионной коррекцией. На вто-
ром этапе лечения, после нормализации движений нижней челюсти и репозиции СД ВНЧС дистракци-
онные каппы перемоделировались в разобщающие для стабилизации нового соотношения челюстей.

Ключевые слова: внутренние нарушения ВНЧС, магнитно-резонансная томография, аксиография, 
ультразвуковая диагностика, механический артикулятор, виртуальный артикулятор, миорелаксирую-
щая каппа, дистракционная каппа, разобщающая каппа
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INTRODUCTION
Disorders of mandibular articulation associated 

with temporomandibular joint (TMJ) dysfunction are 
common in dental practice [1]. One of the main causes 
of TMJ dysfunction is internal TMJ disorders [2], which 
include various clinical forms, among which disc dis-
location and subluxation are the most frequent [3]. 
In cases of chronic dislocation or subluxation, the ar-
ticular disc is positioned non-physiologically relative 
to the mandibular condyle, most often located anterior 
to it [3].

Occlusal splint therapy is recognized as the treat-
ment of choice at the initial stage of managing internal 
TMJ disorders [4–6]. When pain is present, additional 
pharmacotherapy may be prescribed [7].

In conservative management of internal TMJ disor-
ders, the most frequently used types of occlusal splints 
are discluding, protrusive, distraction, myorelaxing, and 
stabilizing splints [8–10]. However, there is no consen-
sus regarding the optimal treatment strategy or the se-
lection of a particular splint type for patients with this 
joint pathology [11; 12].
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The present study evaluates the treatment efficacy in 
patients with TMJ disc subluxation and chronic disloca-
tion through the sequential use of myorelaxing, distrac-
tion, and discluding splints, with optical axiography and 
ultrasonography employed for treatment monitoring 
and objective outcome assessment.

AIM
To evaluate the effectiveness of the sequential use 

of myorelaxing, distraction, and discluding occlusal 
splints fabricated using different techniques in patients 
with temporomandibular joint disc subluxation and 
chronic dislocation.

MATERIALS AND METHODS
A total of 72 patients with internal temporo-

mandibular joint (TMJ) disorders were examined. 
The patients were divided into two main groups:

– Group I – patients with TMJ disc subluxation;
– Group II – patients with chronic TMJ disc dislo- 

cation.
In both groups, subgroups were formed according  

to the degree of disc displacement and the method 
used for occlusal splint fabrication (Table 1).

Patients in subgroups IA and IIA were treated using 
occlusal splints fabricated with the mechanical articula-
tor Artex CR (Girrbach), while patients in subgroups IB 
and IIB received splints modeled using the virtual ar-
ticulator EXOCAD.

The age of the patients in both groups ranged from 
23 to 39 years, including 61 women (84.7%) and 11 men 
(15.3%).

Patients with disc subluxation primarily complained 
of periodic TMJ pain and joint clicking, whereas those 
with chronic disc dislocation reported restricted mouth 
opening.

All participants underwent comprehensive clinical 
and instrumental examinations, including:

– magnetic resonance imaging (MRI) using Toshiba 
Vantage Atlas X (Japan);

– axiography with the Dentograf Prosystom optical 
axiograph (Russia);

– ultrasonographic evaluation (US) using Samsung 
SONO ACE R3 (South Korea);

– cone-beam computed tomography (CBCT) with 
NewTom 3G, QR srl (Italy).

Axiography was performed every three weeks to 
monitor the effectiveness of treatment.

The following criteria were used to evaluate the ef-
fectiveness of myorelaxing splint therapy for disc sub-
luxation based on axiographic data:

– absence of axiographic signs of clicking, such as 
zigzag deformation of joint trajectories;

– restoration of trajectory shape and lengthening of 
articular paths;

– absence of mandibular deviation during mouth 
opening;

– synchronization of condylar movements during 
mouth opening and closing;

– normalization of the range of mouth opening, pro-
trusion, and laterotrusion.

– the position and function of the TMJ articular disc 
(AD) were assessed by ultrasonography (US) one to two 
times per month. The degree of AD deformation was 
determined by measuring and comparing the thickness 
of different disc regions on ultrasound images.

– in patients with disc subluxation, myorelaxing 
splints were used at the first stage of treatment, followed 
by discluding splints at the second stage – after disc re-
positioning – to consolidate the therapeutic effect.

– in patients with chronic disc dislocation, distrac-
tion splints were applied during the first stage of treat-
ment. Upon the appearance of disc repositioning signs, 
the distraction splints were clinically modified into dis-
cluding splints by increasing the number and area of oc-
clusal contacts.

– after splint therapy (lasting 4–6 months in Group I 
and 8–12 months in Group II), follow-up MRI was per-
formed in all patients. The axiographic findings in every 
case were consistent with the MRI results, confirming 
the reliability of axiography in assessing TMJ functional 
dynamics.

– statistical criteria were selected based on the analy-
sis of data distribution and its comparison with the nor-
mal Gaussian distribution using the Kolmogorov–Smirnov 
test. For comparison of repeated measurements, the 
nonparametric Wilcoxon Matched Pairs Test was applied.

– to assess the relationship between clinical param-
eters and instrumental findings, multivariate analysis of 
variance (MANOVA) and correlation analysis using the 
Pearson correlation coefficient were performed for nu-
merical variables.

– differences were considered statistically signifi-
cant at p < 0.05. Statistical data processing was carried 
out on a personal computer running Windows 10, using 
the software package STATISTICA 12.

Table 1. Distribution of patients with internal TMJ disorders by groups and subgroups according to the degree 
of disc displacement and the method of occlusal splint fabrication
Таблица 1. Распределение пациентов с внутренними нарушениями ВНЧС по группам и подгруппам 
в зависимости от степени смещения СД и метода изготовления окклюзионных капп

Groups Subgroups
Number of patients

abs rel.%

I
47 patients with TMJ subluxation

IА. Mechanical articulator 22 46.8

IB. Virtual articulator 25 53.2

II
25 patients with chronic TMJ dislocation

IIА. Mechanical articulator 9 36.0

IIB. Virtual articulator 16 64.0
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RESULTS
The main complaints of the patients included pe-

riodic pain and discomfort in the temporomandibular 
joint (TMJ) area during mandibular movements such as 
mouth opening and closing, protrusion, and lateral ex-
cursions. Among them, 42 patients with TMJ disc sub-
luxation reported clicking and crepitation, while 23 pa-
tients with chronic disc dislocation exhibited restricted 
mouth opening (ranging from 2.5 to 3.7 cm).

According to MRI, CBCT, and ultrasonographic exa- 
minations, the diagnosis of “TMJ disc subluxation” was 
confirmed in all patients of Group I, and “chronic disc 
dislocation” in Group II.

Axiographic analysis revealed asymmetry in condylar 
motion between the right and left sides in 38 out of 47 pa-
tients (80.9%). In the centric position of both mandibular 
condyles, patients with subluxation of one articular disc 
demonstrated asynchronous condylar movement during 
mouth opening. The condyle on the affected side exhi- 
bited delayed motion during disc recapture, whereas the 
contralateral condyle continued to move at a normal rate.

After treatment, axiographic recordings showed the 
disappearance of pre-treatment zigzag distortions of 
the condylar trajectory – a characteristic sign of disc 
repositioning – which was observed in 45 of 47 patients 
(95.7%), along with restored synchronization of condy-
lar movements. Moderate shortening of the condylar 
path persisted in 14.9% of cases.

Figure 1 presents the number of patients in Group I 
(with TMJ disc subluxation) who achieved disc repo-
sitioning following treatment with myorelaxing splints 
fabricated using virtual (VA) and mechanical (MA) ar-
ticulators, as confirmed by axiographic findings.

As shown in the histogram in Fig. 1, the use of myo- 
relaxing splints fabricated with a virtual articulator re-
sulted in a higher number of patients demonstrating 
normalization of disc position after treatment (22 out 
of 25 patients) compared with those fabricated using 
a mechanical articulator (18 out of 22 patients).

The treatment efficacy in Group I patients with TMJ 
disc subluxation using myorelaxing splints fabricated by 
different methods, expressed as a percentage accord-
ing to axiographic data, is presented in Fig. 2. 

The use of a virtual articulator provides a clear ad-
vantage for the high-precision fabrication of occlusal 
myorelaxing splints in patients with TMJ disc subluxa-
tion (treatment efficacy: 88.0% with the virtual articu-
lator vs. 81.8% with the mechanical articulator). The 
differences in treatment efficacy between splints fab-
ricated using mechanical and virtual articulators were 
statistically significant (p < 0.05).

The degree of disc deformation and displacement, 
as well as treatment effectiveness, can be assessed by 
measuring the thickness of different disc regions (the 
smaller the difference between anterior and posterior 
disc thickness, the lower the deformation).

Table 2 presents the mean thickness measurements 
of various TMJ disc regions in Group I patients before 
and after treatment with myorelaxing splints fabricated 
using mechanical and virtual articulators, based on ul-
trasonography data.

Group as a whole BA MA
Method of splint fabrication
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Total number of patients
Number of patients with restored physiological position
of the articular disc

Fig. 1. Number of patients in Group I (with TMJ disc 
subluxation) demonstrating disc repositioning following 
the use of myorelaxing splints fabricated using virtual 
(VA) and mechanical (MA) articulators, according 
to axiographic data
Рис. 1. Количество пациентов группы I 
(с подвывихом СД ВНЧС) с репозицией диска 
в результате применения миорелаксирующих капп, 
изготовленных в виртуальном (ВА) и механическом 
(МА) артикуляторах, по данным аксиографии

81.8%

18.2%

Mechanical articulator

% of patients without restoration
% of patients with restored physiological position
of the articular disc

88.0%

12.0%

Virtual articulator

Fig. 2. Treatment efficacy in Group I patients with TMJ 
disc subluxation using myorelaxing splints fabricated 
with mechanical and virtual articulators, expressed as 
a percentage according to axiographic data
Рис. 2. Эффективность лечения пациентов группы I 
с подвывихом СД миорелаксирующими каппами, 
изготовленными в механическом и виртуальном 
артикуляторах, выраженная в процентном 
отношении, по данным аксиографии

A reduction in the difference between the anterior 
and posterior disc thickness indicates a positive treat-
ment response. A more pronounced improvement was 
observed in patients treated with splints fabricated  
using the virtual articulator.

Figure 3 shows an example of ultrasound images 
of the right TMJ in a 27-year-old patient (K.) with right 
TMJ disc subluxation, before and after treatment with 
a myorelaxing splint.
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In all patients of Group II with chronic TMJ disc dis-
location, pronounced alterations in condylar trajecto-
ries were observed on the affected side. During mouth 
opening, the condylar trajectory deviated from the nor-
mal concave pattern, appearing flattened and deformed 
in 24 of 25 patients (96%).

Axiographic analysis showed marked shortening of 
the condylar paths on the side of disc displacement in 
100% of patients; the trajectories were flattened and 
deformed, and condylar movements were asynchro-
nous. In cases of unilateral disc dislocation, movement 
initiated from the affected joint, and mandibular devia-
tion toward the affected side was noted during mouth 
opening and protrusion.

The treatment outcomes in Group II patients using 
distraction splints fabricated with mechanical (MA) and 
virtual (VA) articulators, based on axiographic data, are 
presented in Fig. 4.

As shown in Fig. 4, the use of distraction splints fab-
ricated with a virtual articulator (subgroup B) resulted in 
higher treatment efficacy in Group II patients with chron-
ic TMJ disc dislocation (11 out of 16 patients) compared 
with splints fabricated using a mechanical articulator 
(5 out of 9 patients).

Table 2. Mean thickness of different regions of the TMJ articular disc in Group I patients (with disc subluxation) 
before and after treatment with myorelaxing splints fabricated using mechanical and virtual articulators, 
according to ultrasonography data
Таблица 2. Средние размеры толщины различных отделов СД ВНЧС у пациентов группы I (с подвывихом СД) 
до и после лечения миорелаксирующими каппами, изготовленными в механическом и виртуальном 
артикуляторах, по данным УЗИ

Measurement, cm Before treatment  
with myorelaxation splints

After treatment with myorelaxation splints

Mechanical articulator Virtual articulator

Thickness of the anterior part of the articular disc 0.47 ± 0.14 0.44 ± 0.15 0.43 ± 0.06

Thickness of the middle part of the articular disc 0.44 ± 0.11 0.33 ± 0.3 0.33 ± 0.08

Thickness of the posterior part of the articular disc 0.31 ± 0.9 0.37 ± 0.3 0.4 ± 0.01

Ratio of the anterior-to-posterior thickness of the 
articular disc 1.52 1.19 1.08

	 	
	 A	 B
Fig. 3. Ultrasound images of the right TMJ in a 27-year-old patient (K.): 1 – mandibular condyle; 2 – articular disc; 
A – before treatment: the disc is displaced anteriorly and deformed; B – after treatment: disc deformation is almost 
completely resolved
Рис. 3. Изображение правого ВНЧС пациентки К., 27 лет, при УЗИ: 1 – головка нижней челюсти,  
2 – суставной диск; А – до лечения, диск смещен кпереди и деформирован; B – после лечения, 
деформация диска практически отсутствует
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Fig. 4. Treatment outcomes in Group II patients 
(with chronic TMJ disc dislocation) using distraction 
splints fabricated with mechanical (MA) and virtual (VA) 
articulators, according to axiographic data
Рис. 4. Результаты лечения пациентов группы II 
(с хроническим вывихом СД) дистракционными 
каппами, изготовленными в механическом (МА) 
и виртуальном (ВА) артикуляторах, по данным 
аксиографии
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55.6%

44.4%

Mechanical articulator

% of patients with restoration of the articular disc position
% of patients without restoration of the articular disc position

68.8%

31.2%

Virtual articulator

Fig. 5. Treatment efficacy in Group II patients with chronic 
TMJ disc dislocation using distraction splints fabricated 
with mechanical and virtual articulators, expressed 
as a percentage according to axiographic data
Рис. 5. Эффективность лечения пациентов группы II 
с хроническим вывихом СД дистракционными 
каппами, изготовленными в механическом 
и виртуальном артикуляторах, выраженная 
в процентном отношении, по данным аксиографии

Table 3. Mean thickness of different regions of the TMJ articular disc in Group II patients before and after treatment 
with distraction splints fabricated using mechanical and virtual articulators, according to ultrasonography data
Таблица 3. Средние размеры толщины различных отделов СД ВНЧС у пациентов II группы до и после лечения 
дистракционными каппами, изготовленными в механическом и виртуальном артикуляторе, по данным УЗИ

Parameter, cm Before treatment 
with distraction splints

After treatment with distraction splints

Mechanical articulator Virtual articulator

Thickness of the anterior part of the articular disc 0.53 ± 0.15 0.48 ± 0.1 0.41 ± 0.12

Thickness of the middle part of the articular disc 0.53 ± 0.09 0.39 ± 0.2 0.38 ± 0.09

Thickness of the posterior part of the articular disc 0.36 ± 0.1 0.45 ± 0.12 0.4 ± 0.03

Ratio of the anterior-to-posterior thickness  
of the articular disc 1.47 1.07 1.03

	 	
	 A	 B
Fig. 6. Ultrasound images of the left TMJ in a 36-year-old patient (V.) with chronic disc dislocation, before and 
after treatment with a distraction splint (disc boundaries indicated by red lines): A – before treatment: the disc 
is displaced anteriorly and markedly deformed; B – after treatment: the disc is positioned above the mandibular 
condyle, with a significant reduction in deformation
Рис. 6. Изображение левого ВНЧС пациентки В., 36 лет, с хроническим вывихом СД при УЗИ, до и после 
лечения дистракционной каппой (красной линией показаны границы СД): А – до лечения, диск смещен 
кпереди и значительно деформирован; B – после лечения, диск расположен над головкой нижней 
челюсти, значительное уменьшение его деформации

The treatment efficacy in Group II patients, achieved 
through the sequential use of distraction and discluding 
splints (stages I and II), expressed as a percentage ac-
cording to axiographic data, is presented in Fig. 5.

According to Fig. 5, the treatment efficacy in pa-
tients with chronic TMJ disc dislocation using distrac-
tion splints was significantly higher when fabricated with 
a virtual articulator compared with a mechanical articu-
lator (68.8% vs. 55.6%, p < 0.05).

Table 3 presents the changes in thickness of diffe- 
rent TMJ disc regions in Group II patients before and 
after treatment with distraction splints fabricated  
using mechanical and virtual articulators, based on ul-
trasonography data.

A reduction in the difference between the anterior 
and posterior disc thickness indicates a positive treat-
ment response, with a more pronounced improvement 
observed in patients treated with splints fabricated us-
ing a virtual articulator.

Fig. 6 shows ultrasound images of the left TMJ in 
a 36-year-old patient (V.) with chronic left TMJ disc dis-
location, before and after treatment with a distraction 
splint.
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After treatment with distraction splints, the disc 
achieved a physiological position, being evenly situated 
above the mandibular condyle. A reduction in the diffe- 
rence between anterior and posterior disc thickness 
was observed, indicating reduction or elimination of 
disc deformation.

Patients in Groups I and II who did not achieve nor-
malization of disc position within the prescribed treat-
ment periods were referred to a dental surgeon to con-
sider surgical interventions (TMJ arthrocentesis or ar-
throscopy).

Thus, over 4–6 months of treatment in Group I pa-
tients (with disc subluxation), normalization of disc posi-
tion and function was achieved in 81.8% of cases using 
myorelaxing splints fabricated with a mechanical articu-
lator and in 88.0% of patients using a virtual articulator.

In Group II patients (with chronic disc dislocation), 
disc repositioning was achieved over 8–12 months 
through the sequential use of distraction and discluding 
splints, with an efficacy of 55.6% for splints fabricated 
using a mechanical articulator and 68.8% for those fab-
ricated using a virtual articulator.

DISCUSSION
Analysis of the literature revealed significant dis-

crepancies regarding the efficacy of different types of 
occlusal splints in the treatment of internal TMJ dis-
orders. Furthermore, there are no clear guidelines on 
which types of splints should be used for the differential 
management of specific TMJ pathological conditions.

In light of this, the objective was to determine the ef-
ficacy of various types of discluding splints in patients 
with internal TMJ disorders.

During clinical examination, in Group I patients (with 
disc subluxation), the primary symptom was the pres-
ence of clicking or crepitus on palpation of the TMJ area 
(89.4%). In Group II patients (with disc dislocation), the 
main symptom was a marked reduction in mouth open-
ing to 2.0–3.7 cm (92%), associated with more pro-
nounced disc deformation. Overall, Group II patients 
exhibited a more severe clinical course compared with 
Group I.

All patients underwent axiographic examination to 
detect early disturbances in mandibular movement and 
disc position. In Group I, the leading axiographic signs 
of disc subluxation were zigzag distortion of condylar 
trajectories and asynchronous movement of the man-
dibular condyles, observed in 95.7% and 80.9% of pa-
tients, respectively. Moderate shortening of the con-
dylar path was detected in 14.9% of patients. The most 
characteristic axiographic sign of disc subluxation was 
the appearance of zigzag distortion during disc reposi-
tioning, which should be considered an axiographic in-
dicator of disc repositioning (click).

In Group II patients, condylar trajectories were sig-
nificantly shortened, deformed, and flattened, with 
asynchronous condylar movements, observed in 96% 
of patients. The most characteristic sign of chronic 
disc dislocation was the combination of pronounced 
flattening and significant shortening of the mandibular 
condylar paths on axiograms.

Ultrasonography performed in all patients most fre-
quently revealed the following features: altered physio- 
logical position of the TMJ disc (ventral displacement), 
reduced amplitude of disc movement of varying severity 
in Group II patients, disc deformation with heterogene-
ous echogenicity, changes in thickness and proportions 
of disc regions, and narrowing of the TMJ joint space.

For each patient group, a differentiated conservative 
treatment plan was developed based on data from ad-
ditional diagnostic methods.

In patients with disc subluxation, treatment with 
myorelaxing splints led to the disappearance of clicking 
signs in 85.1% of the subgroup, indicating restoration 
of physiological disc position and, consequently, the 
effectiveness of the therapy. When myorelaxing splints 
were fabricated using a virtual articulator, this param-
eter was significantly higher than with mechanical fabri-
cation (88.0% vs. 81.8%, p < 0.05).

In 64% of Group II patients with chronic disc disloca-
tion, successful treatment with distraction splints was 
associated, during dynamic follow-up, with the appea- 
rance of axiographic clicking signs in the form of zigzag 
distortions of condylar trajectories, indicating partial 
restoration of disc mobility and repositioning. This trend 
was observed regardless of the fabrication method; 
however, when splints were modeled using a virtual ar-
ticulator, the frequency of restoration of physiological 
disc position and function (fully or partially) was higher 
than with mechanical articulator fabrication (68.8% vs. 
55.6%, p < 0.05).

The differences in efficacy between classical (me-
chanical) and milling (virtual) methods for treating 
chronic disc dislocation were statistically significant 
(p < 0.05).

In this study, the use of a virtual articulator for fab-
ricating therapeutic myorelaxing and distraction splints 
demonstrated a minimal number of errors during the 
transfer of the maxillary model and high accuracy in 
positioning virtual scans according to the individual pa-
tient parameters. This was achieved because an optical 
facebow from the Dentograf system was used instead 
of a standard mechanical facebow. Consequently, the 
placement of models in the virtual articulator signifi-
cantly reduced the inaccuracies that typically occur 
with conventional facebow transfer. Standard facebows 
do not account for individual patient parameters when 
transferring the maxillary model to the articulator, as 
they lack control over the distance from the maxilla to 
the mandibular condyles.

The higher efficacy of milled myorelaxing and dis-
traction splints is attributable to improved precision at 
intermediate clinical and laboratory stages of fabrica-
tion. Milled occlusal splints are modeled in the virtual 
articulator using a dedicated CT module. In this study, 
precision in positioning virtual models within the ar-
ticulator was enhanced by integrating individual CBCT 
data and axiographic findings with the virtual jaw mo- 
dels. Subsequently, these models were exported to the 
virtual articulator and incorporated into the modeling 
software, taking into account all patient-specific pa-
rameters derived from CBCT data.
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In all patients of Group II with chronic disc displace-
ment, distraction occlusal splints were fabricated at 
the initial stage of treatment in this study. The distrac-
tion splints were applied to move the mandibular con-
dyles downward, thereby widening the joint space and 
creating sufficient room for the reduction of the dis-
placed and deformed articular disc. This expansion of 
the TMJ cavity allows the disc, which was previously 
compressed between the mandibular condyle and the 
temporal fossa, to regain mobility. On axiograms, active 
disc movements were observed as characteristic signs 
of disc repositioning (clicking), manifested as zigzag 
distortions of the joint trajectories. However, in Group II 
patients, disc mobility with the use of distraction splints 
was partial, without complete restoration to its physio- 
logical position, necessitating additional treatment in 
the second stage with occlusal disengagement splints.

In this study, the effectiveness of distraction splints 
was 64%, which can be attributed to the severe patho- 
logy in these patients, including chronic disc displace-
ment with impairment of all intra-articular structures 
and masticatory muscles, particularly the lateral ptery-
goid muscle. When distraction splints were fabricated 
using a virtual articulator, the success rate in Group II 
patients was significantly higher than with the mechani-
cal articulator (68.8% vs. 55.6%, p < 0.05).

The differences in the effectiveness of occlusal 
splints (myorelaxing and distraction), fabricated using 
mechanical versus virtual articulators, in patients with 
internal TMJ disorders (disc subluxation and chronic 
displacement) were statistically significant (p < 0.05).

The differences in the number of patients in Groups I 
and II achieving normalization of disc position, as well as 

in treatment duration, can be explained by the fact that 
deformation and displacement of the disc in chronic 
disc displacement are significantly greater than in disc 
subluxation.

CONCLUSION
1. The use of milled occlusal splints fabricated with 

a virtual articulator for the treatment of subluxation 
and chronic dislocation of the articular disc (AD) is 
preferable to splints made using the classical method. 
The effectiveness of myorelaxing splints was 88.0% 
when modeled with a virtual articulator and 81.8% 
when fabricated using a mechanical articulator. The 
differences in effectiveness between myorelaxing 
splints produced by the classical method and those 
milled were statistically significant (p < 0.05). For dis-
traction splints in patients with chronic AD dislocation, 
the effectiveness was 68.8% and 55.6%, respective-
ly, with statistically significant differences between 
splints fabricated in mechanical and virtual articula-
tors (p < 0.05).

2. In patients with AD subluxation, the first stage 
of treatment involves myorelaxing splints fabricated 
using a virtual articulator. Patients who respond suc-
cessfully to myorelaxing splints proceed to the second 
stage, using disclusion splints to stabilize the physio- 
logical position of the articular disc.

3. In patients with chronic AD dislocation, the first 
stage of treatment is appropriately conducted with 
distraction splints. At the second stage, disclusion 
splints should be used to stabilize the new mandibular 
position and restore the physiological position of the 
articular disc.
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