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Effectiveness of a new method for positioning
the lower jaw in patients with partial tooth loss
and temporomandibular joint dysfunction

Vahan M. Oromyan, Roman A. Fadeev

North-Western State Medical University named after I.l. Mechnikov, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Temporomandibular joint (TMJ) dysfunction and partial tooth loss are common conditions among the popu-
lation. The progression of these conditions and the insufficient effectiveness of diagnostic and treatment methods pose
several challenges for modern dentistry. Numerous methods for determining the position of the lower jaw can be employed;
however, comprehensive diagnostics are required for patients with these issues. Some diagnostic algorithms and treatment
methods are unreliable. Studies have indicated that most treatment errors occur during the determination of the optimal
lower jaw position.

AIM: To investigate the effectiveness of the developed method for lower jaw positioning in patients with partial tooth loss and
TMJ dysfunction.

MATERIALS AND METHODS: This randomized controlled study enrolled 108 patients diagnosed with partial tooth loss and TMJ
dysfunction. Patients were divided into three groups: group 1 underwent lower jaw positioning using transcutaneous electri-
cal nerve stimulation, group 2 using a hydrostatic cap, and group 3 using the developed method. After establishing the lower
jaw position, a stabilizing cap was fabricated for the patient to maintain the identified position for 60 days. Subsequently, the
examination was repeated using the initial diagnostic algorithm, which included the same investigation methods.

RESULTS: Statistically significant changes were found in the morphofunctional state of the stomatognathic system in pa-
tients with partial tooth loss and TMJ dysfunction after applying various methods of lower jaw positioning, i.e., transcuta-
neous electrical nerve stimulation, hydrostatic cap, and the proposed method (p < 0.05). The symptoms diminished in all
groups, and the greatest changes were observed in group 3. The analysis of cephalometric data showed a significant reduc-
tion in the displacement of the dental midline and sagittal dental distance and an increase in the vertical dental distance
after lower jaw positioning. Electromyographic analysis revealed an increase in the symmetry of the temporal and mastica-
tory muscles, torsion index, and masseteric center, particularly in group 3. The obtained data confirm the effectiveness of
the proposed method for lower jaw positioning in improving the condition of the stomatognathic system in patients with
partial tooth loss and TMJ dysfunction.

CONCLUSION: In comparison with existing methods, the proposed method of mandibular positioning improves the symmetry
indices of temporal and masseter muscles, torsion index, and masseteric center to a greater extent, which contributes to the
normalization of the TMJ articular gap parameters.
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HayuHas cTatbs

Usyyenue 3dpekTUBHOCTM HOBOro MeToaa
NO3ULMOHMPOBAHUA HUXKHEN YEeNOCTH Y NaLMEHTOB
C YacTMYHO notepei 3y60B U AUCHYHKLMEN
BMCOYHO-HUXKHEYENIIOCTHOr0 CycTaBa

B.M. OpomsiH, P.A. ®apees

CeBepo-3anafHbli rocyaapcTBeHHbIN MeanUMHCKUIA yHuBepeuTeT UM. W.N. Meunukosa, CaHkT-[leTepbypr, Poccus

AHHOTALNA

AkTyanbHocTb. [MCYHKUMA BUCOYHO-HUKHEYENIOCTHOrO CycTaBa M YacTU4Has noTeps 3y6oB ABASAIOTCA LUMPOKO pacnpo-
CTpaHeHHbIMU 3aboneBaHMAMM. CyLuecTByeT MHOXECTBO METO0B ONpefe/ieH!s MOJOKEHNUS HIKHEH YeNocTH, OfHaKo AN
Tepanuu NauMeHTOoB C YKasaHHbIMKM Npobnemamu TpebyeTcs KOMNAeKCHas AuarHocTuka. HekoTopble AMarHoCTUYeCKUe anro-
PUTMbI U METOAbI NIEYEHUs] OKa3bIBAIOTCA HEAOCTATOYHO HafEXHbIMU. VccnesoBaHus NOKasbiBakT, YTO BOMBLIMHCTBO OLUM-
BOK Npy NeyYeHMM NPOUCXOLAT Ha 3Tane onpefesieHUs ONTUMANBHOTO NOJSIOXKEHUS HUKHEN YeniocTy.

Llenb — u3yyeHne 3 peKTMBHOCTU METOLOB NO3ULMOHUPOBAHNA HUXHEN YENHCTU Y NALMEHTOB C YaCTUYHOM noTepen 3y6oB
U OUCHYHKLMEN BUCOYHO-HUKHEYENIOCTHOrO CYCTaBa.

Matepuanbl n Metogpl. poBefieHo paHAOMU3WPOBaHHOE KOHTponupyeMoe uccneposadue 108 naumeHToB € AuarHo3oM
yacTUyHas moteps 3y6oB M AUCHYHKUMS BUCOUYHO-HUKHEYEMIOCTHOrO cycTaBa. [MaumeHTsl b6biin pasgeneHsl Ha 3 rpynmbi:
B8 1-1 rpynne npoBoAWAM NO3ULIMOHUPOBAHUE HUMKHEN YENKOCTM N0 METOLY TPAHCKOXKHOMN INEKTPOHENPOCTUMYASALMK, 2-1 Fpyn-
ne — C UCMo/b30BaHWEM TMAPOCTaTUYECKO Kannbl, B 3-1 — Mo pa3paboTaHHOMy aBTOpamu cTaTby MeTogy. [ocne onpege-
NEHUS MONOXEHUA HUKHEI YeNHCTW NaLMeHTaM U3roTOBUNW CTabUAU3MPYHOLLYIO Kanmny Ans yAepaHus BbiSBIEHHON No3uLmuK
Ha 60 gHeii. Mocne 3Toro NpoBoAMAM NOBTOPHOE 06C/ef0BaHNE C UCNOJIb30BAHNMEM UCXOAHOI0 AMArHOCTUYECKOr0 anropuTMa,
BKJTHOYAIOLLIEro Te JKe MEeTOAbl UCCef0BaHuA.

PesynbTtathl. ccnepoBanne MophodyHKLUMOHANMBHOTO COCTOSHMSA 3yHOUYentocTHOro annaparta NaLuMeHToB C YacTU4HOW Mno-
Tepei 3yboB M AUCYHKLMEN BUCOUHO-HUXKHEYESHOCTHOMO CycTaBa noc/e NpUMeHeHUs pa3inyHbIX METOL0B NO3MLMOHMPOBa-
HUS HUXKHEN YeNCT (TPAHCKOXHAsA 3NIEKTPOHENpOCTUMYNALMSA, TMAPOCTAaTUYECKas Kanmna v pa3paboTaHHbIil METOA) BbiSBU-
N0 CTAaTUCTUYECKM 3HauMMble pasnunums (p < 0,05). CUMNTOMBI YMeHbLUMAKCH BO BCEX Fpynnax, HO HaubonbLUMe U3MEHEHMS
Habnoganuck B 3- rpynne. AHanu3 KOHTPOSIbHO-AMarHOCTUYECKUX MOENei YemloCTel NoKa3a 3HaUNUTENbHOE YMEHbLLIEHHE
CMeLLeHNs MeXPe3L0BON JIMHUM U CaruTTaNbHOTO0 MEeXXPe3LI0BOr0 PaccTosHNSA, a TaKKe YBeAMYeHUe BEePTUKAIbHOMO MeX-
Pe3L0BOro paccTosHMA Mocsie MO3WULMOHUPOBAHNUA HUXKHEN YemtocTU. B pesynbTate aHanusa aneKTpoMUoOrpamm oTMeYeHo
YBE/IMYEHUE CYMMETPUM BUCOYHBIX M JKEBaTeSbHbIX MbILLUL, @ TaKKe TOPCMOHHOTO0 MHLEKCA M MacCMHEPLIMOHHOMO LIEHTPa,
ocobeHHo B 3-1 rpynne. MonyyeHHble faHHble NOATBEPX AT 3DdEKTUBHOCTL pa3paboTaHHOro MeTofa NO3ULMOHUPOBAHNSA
HUXKHEN YeSKOCTU NS YNYYLLEHNUs COCTOAHUS 3yDOUENIoCTHOrO anmapaTa Y NauMeHTOB C YacTU4HOI noTepeli 3y6oB U auc-
(QYHKUMEN BUCOYHO-HUKHEYEIOCTHOrO CyCTaBa.

BbiBoabl. Pa3paboTaHHbI HaMKU OpUrMHANBHBIA METOS, MO3ULMOHMPOBAHWA HUMHEN YeloCTX MO CPaBHEHMIO C M3BECTHbIMU
MeTodaMu B OonbLUed CTeMeHM YNyyLIaeT NoKasaTeNn CUMMETPUM BUCOYHBIX W JKEBATeNbHbIX MbILLL, TOPCMOHHOMO MHOEKCa
1 MacCUHEPLIMOHHOIO LIEHTpa, CNocobCTBYeT HOPMaN3aLMmM NapaMeTpoB CYCTaBHOM LLIENIM BUCOUHO-HUKHEYEIOCTHOrO CyCTaBa.

KnioueBble cyioBa: BUCOYHO-HUKHEYEIOCTHOM CyCTaB; YaCTu4Haa notepsa 3Y6OB; HapyLweHna OKKN3uKu; onpeneneHne
LLeHTPaJibHOro COOTHOLUEHNA yenCcTen.
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INTRODUCTION

The prevalence of temporomandibular joint (TMJ)
dysfunction in partial tooth loss (PTL) ranges from 35%
to 83% [1-3]. The progression of this pathology and the
insufficient effectiveness of diagnostic and treatment
methods require evaluating the relationship among the
extent of occlusion, masticatory muscles, and TMJ [2-5].
Many methods can be employed to determine mandibular
positioning, which focus on the occlusal, articular, and
muscular components of the dentoalveolar apparatus in-
dividually. However, a comprehensive evaluation of all
these components using accurate data is needed to se-
lect the optimal method of mandibular positioning [5-7].
Some diagnostic algorithms prove to be insufficiently re-
liable. The use of clinical and paraclinical methods is not
always justified, and the assessment of the mandibular
position is often ambiguous. In addition, the treatment
of TMJ disorders is accompanied by complications, and
specific symptoms are not always present, which entails
many gnathologic conflicting concepts. The aforemen-
tioned circumstances present challenges to the diagnosis
and treatment of patients with PTL and TMJ disorders [8].
A review of complications in the treatment of patients
with PTL and TMJ dysfunction revealed that the majority
of errors occur in the process of determining the position
of the mandible [7-9].

This study aimed to investigate the effectiveness of
mandibular positioning techniques in patients with PTL
and TMJ dysfunction.

MATERIALS AND METHODS

A total of 108 patients, aged 18-64 (mean age,
32 + 8.5) years, were examined. These patients were di-
agnosed with PTL (small and medium defects of tooth
rows) and TMJ disorders. Of these patients, 35 were
male (32.41%) and 73 were female (67.59%). The patients
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were randomly divided into three groups of 36 patients
each. All patients were evaluated for the condition of
the dentoalveolar apparatus. The mandibular position in
groups 1, 2, and 3 was determined by transcutaneous
electroneurostimulation, use of a hydrostatic mouth
guard, and the original method, respectively. The pro-
posed method for determining the central position of
the mandible involved the patient wearing a hydrostatic
mouth guard for 14 days. Subsequently, the mandibular
position was recorded using silicone material, and cone-
beam computed tomography (CBCT) of the skull was
performed with the obtained registrations. To determine
the position of the mandibular head, the collected data
were loaded into the ARTRO program (Russia), where
the mandibular position was analyzed and corrected
to achieve normal values of the joint gap width in the
sagittal direction. In the identified position, a stabiliz-
ing mouth guard was fabricated to hold the mandibular
position. The mouth guard was prescribed for 60 days.
Thereafter, a second examination was performed us-
ing the initial diagnostic algorithm, which included the
same examination methods as before the mandibu-
lar positioning. The obtained results were statistically
processed.

RESULTS

The analysis of control and diagnostic models (CDM)
of the jaws showed similar changes in the comparison
groups, including displacement of the interincisal line
to the right or left, changes in the sagittal inter-incisor
and vertical distance (Table 1). All parameters were not
statistically significantly different between the groups
(p > 0.05).

After mandibular positioning, statistically significant
differences were observed in the change of the jaw
position in the sagittal, transversal, and vertical direc-
tions (p < 0.05). The analysis demonstrated significant

Table 1. Control and diagnostic models of the jaws of patients with partial tooth loss and temporomandibular joint dysfunction

Tabnuua 1. PesynbTaThl aHanM3a KOHTPOJILHO-AMArHOCTUYECKUX MoOJenei YemiocTel MauMeHTOB C YacTU4HOW noTepeir 3yboB

1 AMCHYHKLIMEN BUCOUHO-HUKHEYEIOCTHOrO CyCTaBa

Groups
Indices Group 1 Group 2 Group 3 p
M=9) M=9) M=+9)

Interincisal line, jaw 3.17+0.13 3.07+0.34 3.13+0.12 0.2151
displacement to the right, mm

Interincisal line, jaw 2.96 +0.11 3.02+0.14 2.97 + 0.08 0.0848
displacement to the left, mm

Sagittal interincisal distance, mm 2.80 +0.33 278 £0.19 2.77 +0.20 0.5207
Vertical distance, mm 11.74 + 0.58 11.72 £ 0.63 11.68 + 0.21 0.4569
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differences in the interincisal line displacement to the
right or left, sagittal interincisal distance, and vertical
distance before and after mandibular positioning in the
three study groups (Table 2).

Each group exhibited a decrease in the displacement
of the interincisal line to the right. The most pronounced
decrease was observed in group 3 (68.5%), followed by
groups 2 (53.5%) and 1 (20.2%). A similar pattern was
observed in the displacement of the interincisal line to
the left, with the greatest change in group 3 (56.0%),
followed by groups 2 (47.5%) and group 1 (14.2%).
The sagittal interincisal distance decreased significantly in
all groups, with the greatest reduction in group 3 (66.9%),
followed by groups 1 (54.4%) and 2 (9.3%). In contrast,
the vertical interdental distance increased in each group,
with the greatest increase in group 3 (48.8%), followed
by groups 1 (46.1%) and 2 (39.4%). The results indicate
significant changes in the inter-incisor displacement after
mandibular positioning, with group 3 exhibiting the most
pronounced changes.

Analysis of electromyogram (EMG) parameters in all
108 patients revealed asymmetry of bioelectrical activity
of temporal (mean, 58.14% + 10.48%) and masticatory
(mean, 60.14% + 8.89%) muscles and torsional index
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(mean, 58.84% + 9.02%) and mass-inertial center (mean,
57.26% + 9.1%).

Before mandibular positioning, the symmetry of tem-
poral muscle function was 55.94% +7.18% in group 1,
61.06% + 11.40% in group 2, and 57.42% + 11.84% in
group 3 (Table 3). Similarly, the symmetry indices of
masticatory muscle performance before mandibular
positioning were 59.64% + 8.61%, 63.11% + 8.70%, and
57.67% + 9.35% in groups 1, 2, and 3, respectively.
The torsional index values before mandibular posi-
tioning were 59.03% + 7.56%, 57.75% + 8.47%, and
59.75% + 11.02% in groups 1, 2, and 3, respectively.
The masticatory center values before mandibular po-
sitioning were 57.47% + 10.56%, 57.39% + 8.80%, and
56.92% +7.93% in groups 1, 2, and 3, respectively.
The analysis of EMG data revealed that the values before
mandibular positioning were not statistically significantly
different among the three groups (p > 0.05).

After mandibular positioning, the symmetry indices of
temporal muscles averaged 91.11%, 83.61%, and 97.22%
in groups 1, 2, and 3, respectively (Table 4). The indices
of masticatory muscle symmetry after mandibular posi-
tioning were 88.94%, 86.61%, and 96.81% in groups 1, 2,
and 3, respectively. The average torsion indices after

Table 2. Dynamics of the quantitative indicators before and after mandibular positioning by study groups
Tabnuua 2. AHanu3 OMHAMUKM KONMYECTBEHHbIX MOKasaTenel A0 M Mocie MO3WULMOHWUPOBAHMS HWKHEH YemicTU Mo rpynnam

WccnenoBaHms
Groups
Indices Group 1 Group 1 Group 2 Group 2 Group 3 Group 3
(before) (after) (before) (after) (before) (after)
Interincisal line, jaw 307£013 253009  307£03 1435006  313:012  0.98+0.11
displacement to the right, mm
Interincisal line, 296+0.11  254+004  302+014  159+013  297+008 131020
jaw displacement to the left, mm
Sagittal interincisal distance, mm 2.80 +0.33 1.28 +0.19 278 +0.19 252 +0.10 277 +0.20 0.92 +0.15
Vertical distance, mm 11.74 + 0.58 17.15 £ 0.28 11.7 +£0.63 16.34 + 0.25 11.68 + 0.21 17.38 £ 0.51
P <0.05 <0.05

Table 3. Electromyographic parameters of patients with partial tooth loss and temporomandibular joint dysfunction
Tabnuua 3. Pe3ynbTathl aHanusa 3neKkTpoMuorpaduyeckux noKasatesneil NaLMeHTOB C YacTUUHOW noTepen 3y60B U AUCHYHKUMEN

BUCOYHO-HUXHEYENIICTHOr0 CyCTaBa

. Groups
Indices p
Group 1 | Group 2 Group 3
Temporal muscle symmetry, % 55.94 +7.18 61.06 + 11.40 57.42 + 11.84 0.1402
Masticatory muscle symmetry, % 59.64 + 8.61 63.11+8.70 57.67 £9.35 0.0539
Torsional index, % 59.03 +7.56 57.75 + 8.47 59.75 + 11.02 0.7176
Mass-inertial center, % 57.47 + 10.56 57.39 + 8.80 56.92 +7.93 0.9720
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mandibular positioning were 87.75%, 95.28%, and 96.42%
in groups 1, 2, and 3, respectively. The average mass-
inertial center values after mandibular positioning were
85.22%, 82.39%, and 95.75% in groups 1, 2, and 3, re-
spectively.

Torsion index values demonstrated a notable increase,
particularly 48.7%, 65%, and 61.4% in groups 1, 2, and 3,
respectively. The analysis of mass-inertial center values
revealed a 48.1% increase in group 1, 43.6% in group 2,
and 68.2% in group 3.

The analysis of EMG parameters revealed a significant
improvement in temporal muscle symmetry in group 1 from
55.94% + 7.18% to 91.11% + 2.82% (p < 0.05), mastica-
tory symmetry from 59. 64% + 8.61% to 88.94% + 3.49%
(p < 0.05), torsion index from 59.03% +7.56% to
87.75% + 2.87% (p < 0.05), and masticatory center from
57.47% + 10.56% to 85.22% + 2.02% (p < 0.05). Group 2
also showed a significant improvement in temporal mus-
cle symmetry from 61.06% + 11.40% to 83.61% + 3.20%
(p < 0.05), masticatory symmetry from 63.11% + 8.70%
to 86.61% + 3.08% (p <0.05), torsion index from
57.75% + 8.47% to 95.28% + 3.91% (p < 0.05), and mass-
inertial center from 57.39% + 8.80% to 82.39% + 4.59%
(p < 0.05). In group 3, significant improvements were not-
ed in temporal muscle symmetry from 57.42% + 11.84%
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to 97.22% + 2.14% (p < 0.05), masticatory symmetry
from 57.67% + 9.35% to 96.81% + 2.34% (p < 0.05), tor-
sion index from 59.75% + 11.02% to 96.42% + 3.25%
(p < 0.05), and mass-inertial center from 56.92% + 7.93%
to 95.75% + 3.08% (p < 0.05).

In the analysis of the right and left TMJ CBCTs, all 108
(100%) patients had deviations from normal values of the
joint gap parameters. The width of the joint gap varied in
different parts of the right TMJ before mandibular posi-
tioning (Table 5). For example, the average widths of the
joint gap in the upper TMJ were 1.9, 1.84, and 1.96 mm
in groups 1, 2, and 3, respectively. Similarly, the width
of the joint gap in other sections (anterior, posterior, me-
dial, and lateral) differed among the groups. However, no
significant differences (p > 0.05) in data for all right TMJ
sections were found among the groups.

Table 6 shows that before mandibular positioning, the
joint gap width varied in different parts of the TMJ on the
left side. However, no significant differences were found
among the groups (p > 0.05).

The analysis of the right and left TMJ CBCT performed
after mandibular repositioning in patients with PTL and
TMJ dysfunction revealed significant differences in the
data obtained before and after mandibular repositioning
(p < 0.05) (Tables 7 and 8).

Table 4. Dynamics of the quantitative indicators of electromyograms before and after mandibular positioning by study groups
Tabnuua 4. AHanus OMHAMUKM KONIMYECTBEHHBIX MOKa3aTesiei 3/1eKTPOMMOrpaMM 10 U Nocsie NO3ULMOHUPOBAHUS HIKHEN YemiocTy

no rpynnam uccnenoBaHua

Groups
Indices Group 1 Group 1 Group 2 Group 2 Group 3 Group 3
(before) (after) (before) (after) (before) (after)
Temporal muscle symmetry, % 55.94 £7.1 91.11+£28  61.06+11.4  83.61+32 57.42+118  97.22+2.1
Masticatory muscle symmetry, % 59.64 + 8.6 88.94 + 3.4 63.11+£8.7 86.61+3 57.67 +9.3 96.81+2.3
Torsional index, % 59.03+7.5 87.75+2.8 57.75 + 8.4 95.28 + 3.9 59.75+ 11 96.42 + 3.2
Mass-inertial center, % 57.4 105 85.22+2 57.39 £ 8.8 8239 +45 56.92+79 9575 +3
p <0.05 <0.05 <0.05

Table 5. Cone-beam computed tomogram data of the temporomandibular joint on the right side of patients with partial tooth loss

and temporomandibular joint dysfunction

TaGnuu,a 5. PEByanaTbI aHa/In3a KOHYCHO-J1y4eBblX KOMMbKTEPHbIX TOMOrpaMM BUCOYHO-HWXKHEYENCTHOro CyctaBa Ccnpasa
MaLMeHTOB C YaCTUYHOM I'IOTEpGVI 3)/60B n IJMCdJYHKLI,VIeVI BMCOYHO-HUXHEYENIIOCTHOr 0 CyCTaBa

Groups
Indices Group 1 Group 2 Group 3 p
n=36)M+S (n=36)M+S n=36)M+S
Upper joint gap, mm 1.92 +0.16 1.84 +0.13 1.94 + 0.06 0.1724
Anterior joint gap, mm 3.96 £ 0.31 4.22 +0.21 4.04 +0.07 0.1823
Posterior joint gap, mm 1.10 £ 0.09 1.09 + 0.08 1.06 +0.02 0.1057
Medial joint gap, mm 3.46 £0.73 3.56 £ 0.43 3.46 £ 0.06 0.6668
Lateral joint gap, mm 1.11£0.11 1.15+ 0.1 1.08 £ 0.14 0.4933
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DISCUSSION

This study of the morphofunctional state of the den-
toalveolar apparatus of patients with PTL and TMJD
dysfunction before and after mandibular positioning by

Thus, when comparing the data obtained before and
after mandibular positioning in all groups, the joint gap
widths changed in all parts of the right and left TMJ and
were statistically significantly different among the study
groups (p < 0.05).

Table 6. Cone-beam computed tomogram data of the temporomandibular joint on the left side of patients with partial tooth loss and
temporomandibular joint dysfunction

Ta6nuua 6. PesynbTaThl aHanM3a KOHYCHO-Ny4YeBbIX KOMMbIOTEPHBIX TOMOFPaMM BWCOYHO-HUXXHEYENIOCTHOTO CycTaBa CreBa
MaLMEHTOB C YacTUYHOMW NnoTepelt 3y60B M AUChYHKLMEl BUCOYHO-HUKHEYEIOCTHOMO CyCTaBa

Groups
Indices Group 1 Group 2 Group 3 p(df=2)
(n=36)M=+S$S (n=36)M=+S$S (n=36)M=+S
Upper joint gap, mm 1.72 £ 0.12 1.68 + 0.11 1.70 £ 0.02 0.4975
Anterior joint gap, mm 379 +0.20 378 +0.19 3.84+0.11 0.8138
Posterior joint gap, mm 1.1+£0.10 1.11 £ 0.09 1.06 £ 0.15 0.7945
Medial joint gap, mm 3.46 059 3.56 + 0.60 3.42+0.36 0.6858
Lateral joint gap, mm 1.11£0.M 1.14 £ 0.10 1.11 £ 0.03 0.3827

Table 7. Dynamics of the quantitative indices of cone-beam computed tomograms of the temporomandibular joint on the right side before
and after mandibular positioning by study groups

Tabnuua 7. AHanM3 OMHAMMKM KOJIMYECTBEHHBIX MOKa3aTesnei KOHYCHO-JTy4eBbIX KOMIMbOTEPHBLIX TOMOrpamMM BUCOYHO-HUKHEYESIOCTHOIro
CyCTaBa crnpaBa [0 ¥ nocjie no3MLMOHMPOBaHKUA HVWXKHE YentocTu no rpynnam nccnepnosaHua

Groups

Indices Group 1 Group 1 Group 2 Group 2 Group 3 Group 3

(before) (after) (before) (after) (before) (after)
Upper joint gap, mm 1.90 £ 0.16 2.72 £0.25 1.85+0.16 2.58 +0.12 1.89 + 0.24 2.81+0.12
Anterior joint gap, mm 4.03 +0.38 271+0.24 414 £0.34 2.92 +0.05 4.02 £0.12 1.98 £+ 0.11
Posterior joint gap, mm 1.11+0.10 1.95 + 0.09 1.10 £ 0.09 1.74 £ 0.08 1.05 £ 0.05 1.96 + 0.02
Medial joint gap, mm 3.54 +0.59 2.85+0.15 3.61+0.62 2.41£0.05 3.46 £0.17 2.42 +0.04
Lateral joint gap, mm 1.13£0.11 1.65 £ 0.22 1.15£0.11 2.11+0.07 1.15£0.21 2.08 +0.10

p <0.05 <0.05 <0.05

Table 8. Dynamics of the quantitative indices of cone-beam computed tomograms of the temporomandibular joint on the left side before
and after mandibular positioning by study groups

Taﬁnuua 8. AHanM3 [UHAMUKM KONMYECTBEHHbIX MOKa3aTenen KOHYCHO-J1y4eBbIX KOMMbIOTEPHbIX TOMOrpaMM BUCOYHO-HUMXKHEYENoCT-

HOro cyctaBa csieBa 40 1 nocsie N03nLMOHMPOBaHKUA HW)XHEW YeniocTu no rpynnam uccnenoBaHua

Groups

Indices Group 1 Group 1 Group 2 Group 2 Group 3 Group 3

(before) (after) (before) (after) (before) (after)
Upper joint gap, mm 1.72 £0.12 2.80£0.20 1.69 £ 0.11 2.85+0.30 1.70 £ 0.02 2.79 £ 0.09
Anterior joint gap, mm 3.79+0.20 2.81+£0.09 3.78+0.19 2.96 £0.12 3.84 +0.11 2.04 £ 0.09
Posterior joint gap, mm 1.1+0.10 2.38£0.20 1.11 £ 0.09 1.68 £ 0.07 1.06 £ 0.15 2.00 £0.1
Medial joint gap, mm 3.54 +0.59 2.88 +0.27 3.56 + 0.60 2.53+0.03 3.42 +0.36 2.49 +0.05
Lateral joint gap, mm 113+ 0.1 1.74 £ 0.07 1.14 £ 0.10 1.99 £ 0.05 1.11 £ 0.03 2.00 + 0.04

p <0.05 <0.05 <0.05
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various methods, such as transcutaneous electrical nerve
stimulation, hydrostatic mouth guard, and proposed
mandibular positioning method, revealed statistically
significant changes. After mandibular repositioning, the
symptoms decreased in all groups; however, the most
significant changes were observed between groups 2
and 3. Analysis of jaw CDM after mandibular positioning
showed the greatest reduction in interdental line shift to
the right in group 3 (68.5%), followed by groups 2 (53.5%)
and 1 (20.2%). Leftward displacement decreased in each
group, with the greatest change in group 3 (56.0%), fol-
lowed by groups 2 (47.5%) and 1 (14.2%). Sagittal in-
terdental distance decreased significantly in groups 3
(66.9%), 1 (54.4%), and 2 (9.3%). Vertical interdental
distance increased with the greatest increase in group 3
(48.8%), followed by groups 1 (46.1%) and 2 (39.4%).
These results indicate significant changes in the inter-
dental line after mandibular positioning, particularly in
group 3. Analysis of the EMG parameters before and after
mandibular positioning showed a significant increase in
the symmetry of the temporal and masticatory muscles
in group 1 by 62.9% and 49.1%, respectively (p < 0.05).
In group 2, temporal muscle symmetry increased by 36.9%
and masticatory symmetry by 37.2%. The torsion index and
mass-inertial center increased by 65% and 43.6%, respec-
tively. The greatest increase in temporal muscle symmetry
index (69.3%) was observed in group 3, and the dynamic
parameters of masticatory muscle symmetry increased
by 67.9%. The torsion index and mass-inertial center in-
creased by 61.4% and 68.2%, respectively. Thus, the great-
est improvements in EMG indices were observed in group
3. The comparison of CDM data before and after mandibular
positioning in the three groups also showed the greatest
changes in group 3. These results emphasize the differ-
ences in the effectiveness of mandibular positioning meth-
ods in patients with PTL and TMJ dysfunction. The most
pronounced symptom reduction was observed in group 3.

CONCLUSIONS

1. Patients with PTL and TMJ dysfunction have dis-
placed interincisal line (mean, 3.0 + 0.15 mm), increased
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