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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 | (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 Il (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
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INTRODUCTION

Pesiome

BBEAEHMWE. B paboTe npeacTtaBnieHbl pe3ynbratbl MPUMEHEHNS OKKJIIO3UOHHBIX Karnmn B KOMMJIEKCHOM Jie-
YEHUM NALMEHTOB C BHYTPEHHUMU HAPYLUEHUAMU BUCOYHO-HUXHe4YentcTHoro cyctasa (BHYC). AnarHo-
CTUKa HapyLWeHNN OBMXEHUIA HUXHEN YeNnoCTM NpoBoamiacb C NPUMEHEHMEM ONTUYECKOro akcmorpada
Dentograf Prosystom (Poccus). JaHHble akcuorpadum ncnonb3osany ans N3roToBaeHNS MUopenakcupy-
IOWMX U AUCTPaKUMOHHBIX Kann. Akcmnorpadums ¢ Uesblo KOHTPOoNS 9O GEKTUBHOCTU NIEYEHUA NPOBOAMUIACH
Kaxnable Tpu Hegenn. OueHka NonoxXeHns n GyHkunm cyctasHoro gucka (CA) BHYC oueHnBanacb ¢ Nnomo-
wbio Y3 1-2 pasa B mecsll.

LENIb NCCJIEQOOBAHUNA. OueHntb 9pDEKTUBHOCTb NPUMEHEHUS PA3ANYHBIX BUAOB OKKJO3MOHHbIX Kamnmn,
M3roTOBJIEHHbIX C MUICMOJIb30BAHMEM MEX2HNYECKOIr0 N BUPTYasIbHOrO apTUKYNSITOPOB, B KOMIMJIEKCHOM Jleye-
HUW NALNEHTOB C NOABbLIBUXOM N XPOHMYECKMM BbIBUXOM CycTaBHOro ancka BHYC.

MATEPUAblI N METObIl. Mnopenakcupytowme n ouCTpakuMoHHbIE Kannbl 415 Ie4EHNS NALNEHTOB C NOA-
BbIBUXOM W XPOHUYECKMM BbIBUXOM C[] nsrotasnmeanu 2 cnocob6amu: KnaccuieckumMm MeToa0M C UCMoJb30-
BaHNEM MEXaHNYECKOW NTLEBOI AYrn, MEXaHNYeCcKoro apTukynatopa u no CAD/CAM TexHonormm ¢ npume-
HEHMEM BUPTYanbHOro apTuKynsaTopa.

PE3YJIbTATbI. 3¢ddEeKTUBHOCTb NPUMEHEHNST MUOPENAKCUPYIOLLMX Kann, N3rOTOBJIEHHbLIX C MOMOLLbIO Me-
XaHMYeCKOoro apTmkynatopa, coctasmna 81,8%, a npu npumMmeHeHne BupTyanbHoro aptukynatopa — 88,0%.
OPDEKTUBHOCTb NPUMEHEHNSA ANCTPAKLMOHHbIX Kanm, U3roTOBIEHHbIX C MPUMEHEHMEM MEXAHNYECKOIro ap-
TUKynaTopa, coctasuna 55,6%, npyu MmogenmMpoBaHum Kann ¢ UCNob30BaHNEM BUPTYaNbLHOrO apTUKYNATO-
pa - 68,8%.

Ha ocHOBaHWKM NoNy4YeHHbIX PE3yNLTaTOB UCCefoBaHMS pa3paboTaH anropuTM NPUMEHEHUST OKKTIO3MOH-
HbIX Kanmn, N3roTOBJIEHHbIX Pa3/IMYHbIMU CNOCOO6aMU (C UCMOIb30BAHNEM MEXAHMYECKOIO NN BUPTYaJIbHOro
apTukynatopa) y nauneHtos ¢ BH BHYC.

BbIBOAbI. NMocne noctaHoBKW AnarHo3a, NoATBEpPXAEHHOro AaHHbIMU MarHUTHO-PE30HAHCHOW ToMorpa-
dumn (MPT), akcnorpadum n Y3 y naumerTtos | rpynnel ¢ noassiBuxom CL, Ha nepBOM 3Tane neyveHus npm-
MEHSIIN MMOPENaKCHpYoLLMe Kannbl, a nocne peno3uuum CL nx nepemonenmposanm B pasobuiaioLime s
3aKkpenaeHna AOCTUrHYTOro peaynbsraTa. Y naumeHTos |l rpynnbl ¢ XpoHMyYeckmum BbiBUxoM C Ha nepBom
aTane nevyeHnsa NPUMEHSNN UCTPaKLMOHHbIE Kanmnbl C NOCNeAyowWwen OKKI03NOHHOM Koppekumen. Ha BTo-
pOM 3Tane nevyeHus, Nocne HopManu3aLunm OBUXKXEHUN HUXHENR YentocTn n penosuvuun C BHYC guctpakum-
OHHbIE Kannbl NepemMogenmpoBannch B pasobLiatolme ans ctabuamsaumm HOBOro COOTHOLLEHUS YENIOCTEN.

KnioueBble cnoBa: BHyTpeHHME HapyweHus BHYC, marHnTHo-pe3oHaHcHaa ToMorpadus, akcuorpadus,
YNbTPa3BYKOBas AMarHOCTUKa, MeXaHNYECKUN apTUKYNSTOP, BUPTYasibHbI apTUKYNATOP, MUOPENAKCUPYIO-
wasa kanna, AMCTPakuMoHHasa kanna, pasobLiaolias kanna

UHdopmaumna o ctatbe: noctynuna — 23.08.2025; ncnpasneHa — 30.09.2025; npuHara — 09.10.2025
KoH$AUKT nHTepecoB: ABTOPbLI CO0OLLAOT 06 OTCYTCTBUN KOHMNIMKTA UHTEPECOB.
BnarogapHocTu: ®riHaHCUPOBaHWE U MHAMBUAYASbHbIE 6GNarofapHOCTY ANS AEKTAaPUPOBaHNS OTCYTCTBYIOT.

Ana umtuposaHua: Yxvkeanse T.B., Bekpees B.B., PowwuH E.M., ABetucsaH II., Pacynosa [.®., Xybyno-
Ba .., Canaes A.C., Onb-Xanadp M.P.A. OueHka 9pDEKTUBHOCTN NPUMEHEHNS OKKTIO3MOHHbIX Karn B KOM-
MJEKCHOM JIEYEHNN MALMEHTOB C BHYTPEHHVMWN HAPYLLIEHUSMN BUCOYHO-HUXXHEYENIOCTHOrO CcycTaBa. SHA0-
AoHTus Today. 2025;23(4):569-578. https://doi.org/10.36377/ET-0131

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].

dHdodoHmus
————TLT

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 | — patients with TMJ disc subluxation;

— Group Il — 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 1B
and lIB 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.

571

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 |
and 8-12 months in Group Il), 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

Tabnuua 1. PacnpeaeneHne nauMeHToOB C BHYTPEHHUMU HapylleHuamn BHYC no rpynnam v nogrpynnam
B 3aBMCUMOCTM OT cTeneHun cmeweHns CLL u metoaa narotToBeHUs OKKJIIO3NOHHbIX Karr

Number of patients
Groups Subgroups
abs rel.%
I IA. Mechanical articulator 22 46.8
47 patients with TMJ subluxation IB. Virtual articulator 25 53.2
I IIA. Mechanical articulator 9 36.0
25 patients with chronic TMJ dislocation 11B. 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 |, 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 |
(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 | 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 | patients before
and after treatment with myorelaxing splints fabricated
using mechanical and virtual articulators, based on ul-
trasonography data.

dHdodoHmus
————TLT

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.

50
45+
404
35+
30+

25 25 29 22

20 18
15
104
5
0

47
40

Number of patients

Group as a whole I BA MA
Method of splint fabrication
mmm Total number of patients

Number of patients with restored physiological position

of the articular disc
Fig. 1. Number of patients in Group | (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

Puc. 1. KonnyecTtso naumeHToB rpynnol |

(c noaebiBuxom CH, BHYC) ¢ peno3vunen gncka

B pe3ynbrate NPUMEHEHNS MMOPENAKCUPYIOLLIMX Kanm,
M3rOoTOBMIEHHbIX B BUPTYyasibHOM (BA) 1 MexaHn4eckom
(MA) apTukyngaropax, no gaHHbIM akcuorpadum

Mechanical articulator Virtual articulator
12.0%

18.2%
‘ 81.8% ‘ 88.0%

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

Fig. 2. Treatment efficacy in Group | patients with TMJ
disc subluxation using myorelaxing splints fabricated
with mechanical and virtual articulators, expressed as
a percentage according to axiographic data

Puc. 2. 9 PpeKkTUBHOCTL NIe4EeHNS NALMEHTOB rpynnsbi |
¢ noasbiBuxom CLI, MMopenakcMpyoLwmymMmmy kannamu,
M3roTOBNEHHLIMW B MEXAHNYECKOM N BUPTYaSIbHOM
apTUKYNAaTopax, Bblpa>XK€HHas B NPOLLEHTHOM
OTHOLLEHWN, NO AaHHBLIM akcmorpadmm
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Table 2. Mean thickness of different regions of the TMJ articular disc in Group | patients (with disc subluxation)
before and after treatment with myorelaxing splints fabricated using mechanical and virtual articulators,

according to ultrasonography data

Tabnuua 2. CpefHue pa3amMepsbl TOJILWMHbBI pasnuyHbix otaenos CA BHYC y naupeHToB rpynmbi | (¢ nogsbiBuxom CL,)
[0 1 Nocne NeYeHnss MMOPEenakCHpyoLWMMK Kanmnamu, M3roToBIEHHBIMU B MEXaHNYECKOM M BUPTYaJIbHOM

apTukynaTopax, no gaHHbiM Y3

Measurement, cm

Before treatment

After treatment with myorelaxation splints

with myorelaxation splints | pmechanical 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+0.83 0.4+0.01
:i’i[(i:oug‘rtgiesgnterior—to—posteriorthickness of the 152 119 108

A

Fig. 3. Ultrasound images of the right TMJ in a 27-year-old patient (K.): 7 — mandibular condyle; 2 — articular disc;
A — before treatment: the disc is displaced anteriorly and deformed; B — after treatment: disc deformation is almost

completely resolved

Puc. 3. N3006paxeHne npasoro BHYC naumneHTkn K., 27 net, npn Y3U: 1 — ronoBka HUXHEN YentocTu,
2 — CyCTaBHOW AnCK; A — 00 NeYeHns, AUCK CMELLLEH Knepean n aedpopMnpoBaH; B — nocne nevyexHus,

nedopmaums gmucka NnpakTU4eckn oTCyTCTByeT

In all patients of Group Il 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 |l 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 Il 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).

30

2
254 >

20-
15+
10 9

Number of patients

Group as a whole BA MA
Method of splint fabrication
mmm Total number of patients

Number of patients with restored physiological position
of the articular disc

Fig. 4. Treatment outcomes in Group Il patients

(with chronic TMJ disc dislocation) using distraction
splints fabricated with mechanical (MA) and virtual (VA)
articulators, according to axiographic data

Puc. 4. Pe3ynbrartbl 1e4eHns NaumMeHToB rpynnbi |l
(c xpoHn4yecknm BbiBUXOM C1) ANCTPaKLMOHHBIMMA
Kannamu, N3roToBiEHHbIMN B MexaHn4yeckom (MA)
n BupTyanbHOM (BA) apTukynaropax, no gaHHbIM
akcmorpadun
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The treatment efficacy in Group Il patients, achieved
through the sequential use of distraction and discluding
splints (stages | and Il), 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 Il 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.

Mechanical articulator Virtual articulator

31.2%

44.4%

55.6% 68.8%

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

Fig. 5. Treatment efficacy in Group Il patients with chronic
TMJ disc dislocation using distraction splints fabricated
with mechanical and virtual articulators, expressed

as a percentage according to axiographic data

Puc. 5. 9pDdeKTMBHOCTb NIe4eHus naumeHToB rpynnoi |l
C XPOHUYeCKUM BbiBUXOM CJL], ANCTPaKUMOHHBIMUA
Kannamm, N3roToBJIEHHbIMW B MEXAHNHYECKOM

1 BUPTYasibHOM apTUKYNSTOPax, BblpaXeHHas

B NPOLLEHTHOM OTHOLUEHWU, MO AaHHBIM akcnorpapumn

Table 3. Mean thickness of different regions of the TMJ articular disc in Group Il patients before and after treatment
with distraction splints fabricated using mechanical and virtual articulators, according to ultrasonography data

Tabnuua 3. CpegHue pas3mepsbl TONLWMHBI pasnmyHbix otaenos CL BHYC y naumeHToB |l rpynnbl 40 1 Nocne neveHns
ONCTPaKLUMOHHBIMK KannamMm, N3roToBIEHHbIMU B MEXaHMYECKOM U BUPTYaibHOM apTUKYNATOPE, NO AaHHbIM Y3/

Before treatment

After treatment with distraction splints

Parameter, om with distraction splints | pechanical articulator | Virtual articulator
Thickness of the anterior part of the articular disc 0.583%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+0.083
g?ttri]cgc;fr?cilaanrtgirsic():r-to-posteriorthickness 147 1.07 1.03

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

Puc. 6. N306paxeHne nesoro BHYC nauneHTkun B., 36 neT, c xpoHnyeckum Bbisuxom C npu Y3W, oo n nocne
JNIe4EHNS ANCTPAKLVMOHHOW Kannom (KpacHo NMHuen nokadaHbl rpadnubl CL1): A — 00 neYeHns, ANCK CMELLLEH
Knepean n 3HaunTenbHo nedopMmMpoBaH; B — nocne neyeHnst, AUCK PacrofioXeH Had roioBKOMN HUXHEN

4eJIloCTU, 3HAYMUTEJIbHOE YMEHbLLEHWe ero aedopmaumm
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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 | and Il 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 | 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 Il 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 | 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 Il 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 Il 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 Il 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.
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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 Il patients, disc deformation with heterogene-
ous echogenicity, changesin 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 |l 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 Il 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 I
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 Il
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 |
and Il achieving normalization of disc position, as well as
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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).
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using a virtual articulator. Patients who respond suc-
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stage, using disclusion splints to stabilize the physio-
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