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Analysis of the bioelectric potential indicators
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Abstract

INTRODUCTION. There is an analysis of the bioelectric potential indicators of muscles based on electromyo-
graphic study data was conducted in patients with gnathic forms of mesial and distal occlusions before and
after combined treatment in this article.

AIM. To analyze the bioelectric potential indicators of muscles in the examination of patients with gnathic
forms of mesial and distal occlusion based on electromyographic study data.

MATERIALS AND METHODS. As part of this work, 40 patients at the age of 18 to 44 with gnathic forms of me-
sial occlusion were examined before and after undergoing orthognathic surgery. A comparative analysis was
conducted with data obtained by E.B. Castafio in 2019 from the study of patients with gnathic forms of distal
occlusion.

RESULTS. After analyzing electromyographic study during the “Initial Contact of Teeth” test showed that all
patients with skeletal forms of mesial occlusion exhibited significantly elevated readings compared to those
with distal occlusion, indicating an increased tone in the activity of all muscle groups in the craniofacial region.
This condition persists even after the combined treatment. Additionally, lower values were observed in the
“Maximum Contact of Teeth” test across both study groups; however, during post-treatment, the muscles
experience less strain in patients with skeletal forms of distal occlusion.

CONCLUSIONS. Adult patients aged 18 to 44 years, the study revealed significant differences in the in-
crease of specific indicators both before and after treatment. This indicates considerable muscle overload
at all stages of treatment. When treating adult patients with skeletal forms of occlusal anomalies, it is es-
sential to consider electromyographic findings to create conditions for the proper functioning of the dental
and jaw system upon completion of treatment and to guide rehabilitation strategies.
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CpaBHUTe/IbHAA OLeHKa nokasaTesie 6MonoTeHUMaNoB MbILLL,
Nno AaHHbIM 3/1IeKTpoMUorpadmueckoro uccaeoBaH1A y NaLlMeHTOB
C rHaTuuyecKon popmoi Me3nasbHON U AUCTANIbHOW OKK/II03UAMM
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Pe3ioMe

BBELEHWE. B paHHOI cTaTbe NpoBeAeHa cpaBHUTENIbHAsA OLeHKa nokasatenen OMonoTeHUManoB MbiLLL,
nMo OaHHbIM 3N1eKTPpoOMMorpadmMyeckoro UccneaoBaHmsa y naunMeHToB C rHaTtuyeckom popmMor Me3unanbHon
M ANCTaNIbHO OKKJII0O3USMU A0 1 NOCHe NPOoBeAEHHOr0 KOMOVMHNPOBAHHOIO JIE4YEeHUS.

LIE/1b. CpaBHUTENbHAA OLIEHKA Noka3aTesneil 6GMoNOTEeHLUMAaNoB MbILL, NPy 06cneaoBaHNM NaUMEHTOB C rHa-
TUYeckom GopMONr Me3NaNbHOM U ANCTaNbHOW OKKJ/IIO3UEN NO AaHHbIM 3N1eKTPoOMUorpaduyeckoro ncecne-
LOBaHUA.

MATEPUAJIbl U METO/ZbI. B pamkax gaHHow paboTsbl Obly1o 06cnenoaHo 40 naumeHToB B Bo3pacTte oT 18 oo
44 neT ¢ rHaTM4YeCcKor GopPMO Me3unanbHOM OKKIO3nK A0 1 NocNe NPOBEeAEHMEM OPTOrHaTUYECKUX onepa-
umin. NMpoBeaeH CpaBHUTENbHbIN aHanM3 ¢ AaHHbIMK, NonyYyeHHbiMK E.B. KacTtaHbo B 2019 1. no uccneposa-
HMIO NALUMEHTOB C rHaTU4YEeCKOW pOPMOM ANCTaNIbHOM OKKIIO3UN.
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PE3VYJIbTATbI. AHann3 anekTpomuorpadmyeckoro nccnenoBaHms npu npobe «MepBuYHbIA KOHTaKT 3y00B-
AHTaAroHMCTOB» MOKa3as y BCEX NaUMEHTOB CKENETHbIX GOPM Me3nanbHON OKKIIO3UMN 3HAYUTENBHO MOBbI-
LUEeHHble NoKasaTenn OT AUCTaNIbHOW OKK03UM, YTO FOBOPMT O MOBbLILLEHHOM TOHYCe paboThl BCEX Fpynn
MbILLLL, YETIOCTHO-NNLLEBON 06nacTu. Takas e CuTyauus COXpaHsieTcsa gaxe nocsie npoBeneHHoOro Komom-
HMPOBAHHOIO NevyeHns. Takxe NPOCNEXMBAIOTCA MOHMXEHHbIE NnokasaTtenu npu npobe «MakcumasnbHbIn
KOHTaKT 3y60OB-aHTAaroHMCTOB» B ABYX rpynnax uccnefoBaHns, HO Nocsie NPOBEAEHHOIO IEYEHUSI MblLULLbI
MCNbITbIBAIOT MEHbLLYIO HArpy3ky y NauMeHTOB CKENETHbIX GOPM ANCTaNIbHOM OKKJII03UN.

BbIBObI. Y B3pocnbix naumeHToB 18—44 neTt no gaHHbIM UCCNEeAOBaHUS BbIIBNEHbl 3HAYMMbIe OTANYUS
yBENUYEHUs OTAENbHbIX MoKa3aTenemn kak o, Tak U Nocne nevyeHus. 9To CBUOETeNbCTBYET 0 60/bLLOV Nepe-
FPY>XEHHOCTU MbILUL, HA BCEX 3Tanax aevyenus. Npun neyeHnm B3pOCbiX NALMEHTOB CKENETHLIX POPM aHO-
Manum OKK031UM HEOBXOAMMO YYMThIBATb NOKa3aHUsa anekTpommorpadumn, 4Tobbl co3aaTtb YCIOBUS ONS
NPaBuIbHOrO GYHKLMOHNPOBAHNS 3yBOYENIOCTHOM CUCTEMbI MO 3aBEPLUEHMIO JIEYEHUS U BbIOOPA TaKTUKK
peabunutaumn.

KnioueBble cnoBa: Me3vanbHasa OKKJIO3US, AUCTasibHa OKKJIIO3US, SJ'IeKTDOMI/IOFpa(bVIH, KOM6MHI/IpOBaHHoe
nevyeHne

UHdopmauumsa o ctatbe: noctynuna — 28.09.2025; ucnpasneHa — 02.11.2025; npunara — 14.11.2025
KoH$AUKT nHTepecoB: ABTOPbI CO0OLLAOT 06 OTCYTCTBUN KOHPIMKTA UHTEPECOB.
BnarogapHocTu: duHaHCUpOBaHME 1 NHAMBMAYaSIbHbIE 61arogapHOCTY A5 AeKNapupoBaHUs OTCYTCTBYIOT.

Ana uutuposaunua: 3enHanosa-Kyuypu E.M., lpobeiwesa H.C. CpaBHUTENbHAA OLLEHKA Noka3aTtenen 6mno-
NMOTEHLUWANIOB MbILIL, MO AaHHbIM 3NeKTPOMUOrpadrUyYeckoro NCcregoBaHns y nauneHToB C rHaTU4eCcKom
dopmMoil Me3nanbHOM N AncTanbHOW OkKMO3naAMU. SHaoaoHTuss Today. 2025;23(4):621-630. https://doi.

org/10.36377/ET-0138

INTRODUCTION

Gnathic forms of dental arch malocclusion are
among the most complex dentoalveolar disorders in
terms of diagnostics and treatment planning [1]. Me-
sial occlusion accounts for up to 17% of all dentofacial
anomalies [2], while the reported prevalence of distal
occlusion varies from 13 to 27% [3]. In most cases, pa-
tients with these types of occlusal abnormalities require
combined treatment involving orthognathic surgery,
which addresses two primary objectives: achieving
proper positioning of skeletal structures and harmoni-
zation of the soft-tissue profile [4].

The complexity of treatment planning is determined
not only by the presence of morphological alterations,
extensivelydescribedintheliterature [1; 2; 5], butalso by
functional disorders of the maxillofacial region [3; 6; 7].
Previous studies have comprehensively identified mor-
phometric deviations characteristic of skeletal maloc-
clusions [6; 8] and contributed to the refinement of di-
agnostic approaches. Various methods for functional
assessment of the maxillofacial region have also been
proposed [3; 7; 9], including electromyographic evalua-
tion of muscle bioelectric activity. According to multiple
authors, unresolved muscular dysfunction during treat-
ment is a key driver of relapse [10-12].

To prevent complications and achieve stable occlu-
sion, it is essential to normalize not only the occlusal re-
lationships but also the functional state of the mastica-
tory muscles. This has created a clear need for detailed
assessment of the functional parameters of the maxil-
lofacial region and identification of specific patterns of
dysfunction.

AIM

To conduct a comparative assessment of muscle bi-
oelectric activity parameters in patients with the gnathic
forms of mesial and distal occlusion based on electro-
myographic examination data.

dHdodoHmus
————TLT

MATERIALS AND METHODS

In this study, we examined 40 patients aged 18 to
44 years with the gnathic form of mesial occlusion,
both before and after orthognathic surgery. A com-
parative analysis was performed using data obtained
by E.B. Castafno [5] in 2019 on patients with the gnathic
form of distal occlusion. The analysis included male and
female participants aged 18-44 years who met the fol-
lowing criteria: confirmed diagnosis of a gnathic form
of malocclusion; no history of orthodontic treatment;
no tooth agenesis or extractions; no crowns or resto-
rations on the occlusal surfaces of posterior teeth; no
cleftlip or palate; no systemic diseases; and absence of
facial asymmetry (chin deviation less than 2 mm but not
exceeding 4 mm).

Electromyographic evaluation of the masticatory and
cervical muscles was performed using a computerized
electromyograph manufactured by Bioket (ltaly). Bio-
electric activity was recorded from the following mus-
cles: right and left temporalis, right and left masseter,
right and left digastric, and right and left sternocleido-
mastoid muscles. The mean muscle bioelectric activity
was calculated. The examination was conducted exclu-
sively in a seated position. The skin areas designated
for electrode placement were cleaned and degreased
to ensure secure fixation. Electrodes were positioned
parallel to the muscle fibers, using silver chloride sen-
sors. The signal captured from the muscle tissues was
transmitted to a personal computer, where specialized
software processed the bioelectric activity into a graphi-
cal format. Results were evaluated based on three key
parameters: amplitude, waveform, and duration (Fig. 1).
The examination was conducted in two modes: in the
position of initial tooth contact and under maximum vol-
untary clenching.

In the “initial contact” mode, each study participant
was instructed to close the mouth until the upper and
lower teeth came into contact, starting from the resting
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position with the mandible slightly open. In the “maxi-
mum intercuspation” mode, the subject was asked to
clench the teeth with maximal force from the position of
initial antagonist tooth contact in order to increase the
occlusal contact area. Graphical and numerical data
obtained from patients with the gnathic form of mal-
occlusion were compared with age-matched norma-
tive values for adults aged 18 to 44 years. This analysis
enables an assessment of the coordination of antago-
nist and synergistic muscle activity both before and af-
ter treatment, as well as the identification of synchro-
nous or asynchronous movements on the right or left
side, thereby determining the preferred chewing side.
A comparative evaluation was performed between the
examined skeletal mesial pattern and archival reference
data for distal occlusion [5].

Statistical processing of the results was carried out
using methods of variational statistics with the applica-
tion of Student’s t-test. The t-test applied to two inde-
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pendent samples determines whether there is a sig-
nificant difference between the mean values of the two
groups, provided that the data follow a normal distribu-
tion. The significance of the differences is assessed by
the t-value. If the absolute t-value exceeds 2, the diffe-
rences are considered significant at the level of p < 0.01.

RESULTS

Before the initiation of treatment (Table 1), the elec-
tromyographic parameters demonstrated pronounced
intergroup variability. Specifically, patients with mesial
occlusion exhibited substantially higher muscular acti-
vity, indicating increased baseline tonus. The temporal
muscle activity was higher by 52.8% on the right side
and by 43.7% on the left. The masseter muscle showed
lower values in the mesial group — by 33.7% on the right
and by 10% on the left. Activity of the digastric muscle
was higher by 15.5% on the right and by 12.1% on the left,
while the sternocleidomastoid muscle demonstrated an
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Fig. 1. Electromyographic assessment of the orofacial muscles
Puc. 1. SnekTpomumorpadunyeckoe nccnefoBaHue MLl HeloCTHO-NNLEBO obnacTu

Table 1. Comparative assessment of muscle bio-potential parameters in patients with the gnathic form
of mesial and distal occlusion during the “Initial tooth-contact” test prior to treatment, pVv

Ta6nuua 1. CpaBHUTENIbHAA OLEHKa noka3aTeneit 6MonoTeHUMAaNoB MblLLLL Y NALMEHTOB rHaTU4YecKoi popmoii
Me3nanbHOWM 1N ANCTaNIbHOM OKKI03Mn Npun Npobe «MepBuYHbI KOHTaKT 3yO0B-aHTaroHUCTOB» 0 Nle4eHns, MkB

Skeletal form of occlusal anomaly before treatment
Muscles Side p-value (significance level)
Distal Mesial
Temporal Right 7.56+1.17 16.04+2.71 <0.001**
Left 7.39+0.96 13.14+1.15 <0.001**
Masseter Right 5.97+£0.69 3.96+0.65 <0.001**
Left 6.19£1.08 5.57+0.82 0.005**
Digastric Right 3.86+0.59 4.57+0.49 <0.001**
Left 3.84+0.73 4.37+0.58 <0.001**
Sternocleidomastoid | Right 4.12+0.59 419+0.83 0.665
Left 4.23+0.68 6.41+1.21 <0.001**

Note: ** Differences are statistically significant at p < 0.01
lMpumevaHme: ** Paznuuns 4OCTOBEPHbI NPKU ypoBHE 3HavmmocTn p < 0,01
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increase of 1.67% on the right and 34% on the left. Sta-
tistically significant differences were identified across all
evaluated muscles, with moderate significance observed
for the left sternocleidomastoid muscle and non-signifi-
cant differences for the left masseter muscle (Fig. 2).
Assessmentofthe study group parameters after treat-
ment (Table 2) showed the following changes: tempora-
lis muscle activity increased by 60.2% on the right and

48.3% on the left; masseter muscle activity increased by
52.7% on the right and decreased by 60.9% on the left;
digastric muscle activity increased by 31.1% on the right
and 12.8% on the left; sternocleidomastoid muscle acti-
vity increased by 36.6% on the right and 37.9% on the
left. After treatment, statistically significant differences
were observed in all evaluated muscles, with moderate
significance for the left digastric muscle (Fig. 3).
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Fig. 2. Comparative assessment of muscle bio-potential indicators in patients with gnathic
distal and mesial occlusion prior to treatment during the “Initial antagonistic tooth contact” test

Puc. 2. CpaBHUTENbHANA OLEHKA Noka3aTene OMoNOTEHUMANIOB MblLLUL, Y NAUMEHTOB C FrHAaTU4eCckon GopMon
OUCTaNbHOM U Me3unanbHOM OKKJII03MSMUN A0 neveHuns npu npobe «MepBuYHbI KOHTaKT 3y60OB-aHTaroHUCTOB»

Table 2. Comparative assessment of muscle bio-potential parameters in patients with gnathic
distal and mesial occlusion after treatment during the “Initial antagonistic tooth contact” test, pv

Tabnuua 2. CpaBHUTESIbHAS OLLeHKa nokasaTesieli GoONOTEHLMAIOB MbILLLL Y MALMEHTOB C FTHATMYeCKon hopmoii
OMCTanbHOW 1 Me3nasnbHON OKKJII031K Nocie neveHus npm npobe «MepBryHbI KOHTaKT 3yO0B-aHTaroHMCToB», MKB

Skeletal form of occlusal anomaly before treatment
Muscles Side p-value (significance level)
Distal Distal
Temporal Right 5.26+0.77 13.23£2.08 <0.001**
Left 5.05+0.82 9.77+1.17 <0.001**
Masseter Right 3.94+£0.54 8.34+£1.22 <0.001**
Left 3.82+0.67 1.49£0.38 <0.001**
Digastric Right 3.03+0.71 4.40+0.79 <0.001**
Left 3.35+0.63 3.84+0.70 0.002**
Sternocleidomastoid Right 3.26+0.77 5.14+0.53 <0.001**
Left 3.14+£0.48 5.06+0.81 <0.001**

Note: ** Differences are statistically significant at p < 0.01

lMpumeyvaHme: ** Paznuuns 4OCTOBEPHbI NPKY ypoBHE 3HavmMmocTtn p < 0,01
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Fig. 3. Comparative assessment of muscle bio-potential parameters in patients with gnathic
distal and mesial occlusion after treatment during the “Initial antagonistic tooth contact” test

Puc. 3. CpaBHUTENbHAsA OUeHKa nokasaTene 6MoNnOTEHLMANOB MbILLULL Y MALMEHTOB C FTHAaTUYEeCKON GopMon
OVCTaNbHOM U Me3nanbHOM OKKJII03MM Nocne nevyeHuns npm npobe «MepBuYyHbIN KOHTaKT 3y6OB-aHTaroHMCTOB»
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The pre-treatment bio-potential values of all mus-
cles in patients with the gnathic form of mesial occlu-
sion were generally higher by 52.8% compared to those
with distal occlusion, with the exception of the masseter
muscles, indicating increased baseline muscle tonus
in the mesial group (Fig. 4). After treatment, elevated
values were also observed — 60.2% higher in the study
group relative to distal patients — with a general trend
toward decreased bio-potential activity, except in the
left masseter muscle (Table 3).

Comparative assessment of electromyographic pa-
rameters of the craniofacial muscles during the “Maxi-
mum intercuspation” test, based on the data obtained
in the study: muscle bio-potential parameters before
treatment (Table 4) and after treatment (Table 5).

Pre-treatment data show reduced bio-potential va-
lues in all muscle groups except the digastric muscles
in the study group with a diagnosis of gnathic mesial
occlusion. Specifically, the right temporalis muscle
was 35.7% lower and the left temporalis 22.5% lower;
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the right masseter muscle was 40.7% lower and the left
masseter 26.5% lower; the right digastric muscle was
19.9% higher and the left digastric 42% higher; the right
sternocleidomastoid muscle was reduced by 22.2%
and the left by 14.2% (Fig. 5). Statistically significant dif-
ferences were observed across all examined muscles.

Compared with post-treatment results in patients
with mesial and distal occlusion, increases in bio-po-
tentials were observed in the left temporalis, right and
left digastric, right and left sternocleidomastoid mus-
cles, as well as in the total muscle potential, while de-
creases were noted in the right temporalis and both
masseter muscles, indicating an uneven distribution of
muscle load (Fig. 6). The percentage differences were
as follows: right temporalis —7.5%, left temporalis +12%;
right masseter —33.6%, left masseter —21.5%; right di-
gastric +74.5%, left digastric +59.7%; right sternoclei-
domastoid +18.6%, left sternocleidomastoid +33.8%.
Statistically significant differences were observed in all
muscles except the right temporalis.
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Fig. 4. Comparative assessment of muscle bio-potential parameters in patients with gnathic
mesial and distal occlusion before and after treatment during the “Initial antagonistic tooth contact” test

Puc. 4. CpaBHuTeNbHAA OLieHKa nokasaTtesnei 6MonoTeHLMaNoB MblLLLL Y NaLUWMEeHTOB C FrHaTU4Yeckon dpopmon
Me3nasibHOM U AUCTalIbHOM OKKJIIO3UKW [0 IeHeHns 1 nocne npu Nnpobe «MepBrYHbIN KOHTAKT 3y6OB-aHTaroHMCTOB

Table 3. Comparative assessment of muscle bio-potential parameters in patients with gnathic

distal and mesial occlusion before and after treatment during the “Initial antagonistic tooth contact” test, uv
Ta6nuua 3. CpaBHUTENbHAA OLEHKA Noka3aTenen OMONOTEHLMANOB Y NALVUEHTOB HATUYECKON GOPMBI
ONCTaNbHOWM N Me3nasibHOM OKKJI031MM A0 U Noche nevyeHns npu npobe «[epBuYHbIA KOHTaKT
3y0OOB-aHTaroHNCTOB», MKB

Values before p-value Values after p-value
Muscles Mesial Distal (significance Mesial Distal (significance
occlusion occlusion level) occlusion occlusion level)

Temporal Right 16.04+2.71 7.56x1.17 <0.001** 13.23+£2.08 5.26+£0.77 <0.001**
Left 13.14+£1.15 7.39+£0.96 <0.001** 9.77+117 5.05+£0.82 <0.001**

Masseter Right 3.96%0.65 5.97+£0.69 <0.001** 8.34+1.22 3.94+0.54 <0.001**
Left 5.57+0.82 6.19+1.08 0.005** 1.49+0.38 3.82+0.67 <0.001**

Digastric Right 4.57+0.49 3.86+0.59 <0.001** 4.40+0.79 3.03+0.71 <0.001**
Left 4.37+0.58 3.84%0.73 <0.001** 3.84+0.70 3.35+0.63 0.002**

Sternocleidomastoid | Right 4.19+0.83 4.12+0.59 0.665 5.14+£0.53 3.26+0.77 <0.001**
Left 6.41+1.21 4.23+0.68 <0.001** 5.06+0.81 3.14+0.48 <0.001**

Note: ** Differences are statistically significant at p < 0.01
lMpumeyvaHme: ** Paznnuns OCTOBEPHbI NPU YPOBHE 3Ha4mMmocTum p< 0,01
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Table 4. Comparative assessment of muscle bio-potential parameters in patients with gnathic distal and mesial
occlusion before treatment during the “Maximum intercuspation” test, pv

Ta6nuua 4. CpaBHUTENbHASA OLLEHKA NOTEHLMANO0B MbILLL, Y MNALNEHTOB C rHaTU4YecKo GopMoi AUCTanbHOMN
1 Me3MasibHOWM OKKJII03UKW 0 NiedeHns npu npobe «MakcrmanbHoe CMblkaHMe 3y00B-aHTaroOHNCTOB», MKB

. T Skeletal form of occlusion anomaly before treatment ~ p-value
Distal occlusion Mesial occlusion (significance level)

Temporal Right 170.51£17.93 109.63+16.40 <0.001**
Left 149.36+15.54 115.77+18.20 <0.001**

Masseter Right 140.20+11.98 83.19+11.60 <0.001**
Left 142.15+12.31 104.51+10.9 <0.001**

Digastric Right 14.89+2.07 18.58+3.09 <0.001**
Left 14.85+2.19 25.59+4.16 <0.001**

Sternocleidomastoid Right 9.49+1.44 7.38+1.10 <0.001**
Left 10.26+1.81 8.80+1.19 <0.001**

Note: ** Differences are statistically significant at p < 0.01
lMpumeyvaHme: ** Paznniunsa 4OCTOBEPHbLI NpU ypoBHE 3HavmMmocTtm p < 0,01

Table 5. Comparative assessment of muscle bio-potential parameters in patients with gnathic
distal and mesial occlusion after treatment during the “Maximum intercuspation” test, uv

Tabnuua 5. CpaBHUTENbHAA OLEHKA MOTEHLMANOB MbILLLL Y NALMEHTOB C THAaTUYECKOM GOPMOIN ANCTASIbHOWA
N Me3unasibHOWN OKKJII03UK Nocse nevyeHuns npu npobe «<MakcrmanbHoe CMblkaHue 3y60B-aHTaroHNCToB», MkB

Skeletal form of occlusion anomaly before treatment p-value
Muscles Side A
Distal occlusion Mesial occlusion (significance level)
Temporal Right 145.49+24.10 134.63+22.01 0.039~*
Left 137.42+19.98 156.21£24.18 <0.001**
Masseter Right 122.54£17.99 81.37+12.30 <0.001**
Left 116.95+19.11 91.76£13.22 <0.001**
Digastric Right 13.21+£2.34 51.81+7.62 <0.001**
Left 16.17£2.96 40.12+5.94 <0.001**
Sternocleidomastoid Right 8.25+1.18 10.13+1.71 <0.001**
Left 9.48+1.75 14.33+2.51 <0.001**
Note: ** Differences are statistically significant at p < 0.01
lNMpumeyvarHmne: ** Pasnninsa 4OCTOBEPHLI NpU YPOBHE 3Ha4mMMocTu p < 0,01
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Fig. 5. Comparative assessment of muscle bio-potential parameters in patients with gnathic
distal and mesial occlusion before treatment during the “Maximum intercuspation” test
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Fig. 6. Comparative assessment of muscle bio-potential parameters in patients with gnathic
distal and mesial occlusion after treatment during the “Maximum intercuspation” test

Puc. 6. CpaBHUTENbHAA OLUEHKa noka3aTenei 6MonoTEHLVANI0OB MbiLLLL Y NALMEHTOB C rHaTM4Yecko popmoii
ONCTaNIbHOM U Me3unasibHOM OKKJ1I03UM Nocre nedeHns npu npobde «<MakcmmMmanbHOe CMblkaHne 3yOHbIX PAA0B»

Table 6. Comparative assessment of muscle bio-potential parameters in patients with gnathic

distal and mesial occlusion before and after treatment during the “Maximum intercuspation” test, pVv
Ta6nuua 6. CpaBHUTENbHAA OLEHKA NoKa3aTenen OMNOTEHLMANO0B MbILLL, Y NALWEHTOB rHATUYECKON GOPMBI
ONCTaNbHOWM N Me3nasbHOM OKKI031M A0 U NOCHe eveHns npm npodbe «MakCuManbHbI KOHTaKT
3y0OOB-aHTaroHNCTOB», MKB

Values before p-value Values after p-value
Muscles Mesial Distal (significance Mesial Distal (significance
occlusion occlusion level) occlusion occlusion level)
Temporal Right 109.63%+16.40 | 170.51+17.93 <0.001** 134.63%£22.01 | 145.49+24.10 0.039*
Left 115.77+£18.20 | 149.36+15.54 <0.001** 156.21+24.18 | 137.42+19.98 <0.001**
Masseter Right 83.19+11.60 | 140.20+11.98 <0.001** 81.37+12.30 | 122.54+17.99 <0.001**
Left 104.51+10.90 | 142.15+12.31 <0.001** 91.76+13.22 | 116.95+19.11 <0.001**
Digastric Right 18.58+3.09 14.89+2.07 <0.001** 51.81+£7.62 13.21£2.34 <0.001**
Left 25.59+4.16 14.85+2.19 <0.001** 40.12+5.94 16.17+£2.96 <0.001**
Sternocleidomastoid | Right 7.38+£1.10 9.49+1.44 <0.001** 10.13+1.71 8.25+1.18 <0.001**
Left 8.80+1.19 10.26+1.81 <0.001** 14.3£2.51 9.48+1.75 <0.001**
Note: ** Differences are statistically significant at p < 0.01
MNMpumeydarune: ** Pasnnunsa oCToBepHbI Npy YPoBHE 3Ha4mMMocTu p < 0,01
180
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160 149.36 14215
140_ 137.42 140.20 .
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Fig. 7. Comparative assessment of muscle bio-potential parameters in patients with gnathic
mesial and distal occlusion before and after treatment during the “Maximum intercuspation” test

Puc. 7. CpaBHUTENbHAA OLEHKa nokasaTeneii 6MonoTeHLUMaNoB MblLLLL Y NALMEHTOB C FrHaTUYecKko popmMoii
Me3nanbHOWM 1N OUCTaNIbHOM OKKJI03MN A0 NleHeHns 1 nocne npu npobe «MakcMManbHbI KOHTaKT
3y60B-aHTaroHMCTOB»
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Comparative assessment of the study group
(Table 6) during the investigation demonstrates an in-
crease in muscle bio-potentials after treatment from
a state of reduced tonus (Fig. 7). In contrast, patients
with distal occlusion showed a decrease in the total sum
of muscle potentials.

In the “Maximum intercuspation” test before treat-
ment, patients with the gnathic form of mesial occlu-
sion showed a coordination coefficient (Fig. 8) of 0.76
on the right side, which is 18.3% below the norm, and
0.73 on the left side, 21.5% below the norm. In contrast,
patients with distal occlusion had a coordination coeffi-
cient of 0.85 on the right side, 8.6% below the norm, and
0.84 on the left side, 9.7% below the norm. Statistical
analysis revealed no significant differences, indicating
coordinated muscle activity on both the right and left
sides (Table 7).

Figure 9 Coordination coefficient in patients with the
gnathic form of mesial occlusion after treatment dur-
ing the “Maximum intercuspation” test: right side 0.55
(40.9% below norm), left side 0.64 (31.2% below norm);
in patients with distal occlusion: right side 0.85 (8.6%
below norm), left side 0.82 (11.8% below norm). No sta-
tistically significant differences were found in the mesial
occlusion group.

Table 7. Comparative assessment of the coordination
coefficient in patients with the gnathic form of distal
and mesial occlusion before treatment during

the “Maximum intercuspation” test

Tabnuua 7. CpaBHUTESNIbHASA OLEHKa nokasaTenem
K03 durueHTa KOopaANHaLUun y naumMeHToB

C rHaTnyeckom GopMon oUCTanbHOM N Me3NanbLHOM
OKKJI03UK A0 NeveHns npu npobe «MakcumanbHoe
CMblKaHne 3yBOHbIX psgoB»

DISCUSSION

Before treatment, muscle bio-potential values du-
ring the “Primary antagonist tooth contact” test were
significantly higher in patients with the gnathic form of
mesial occlusion, reflecting a more pronounced mus-
cle hypertonicity compared to patients with the gnathic
form of distal occlusion. Post-treatment evaluation
shows a reduction in values only in the left masseter
muscle of the mesial occlusion group, while elevated
values persisted in other muscles, indicating sustained
increased muscle tone in mesial patients relative to dis-
tal patients even after treatment.

During the “Maximum intercuspation” test, com-
parative assessment demonstrated an increase in
muscle bio-potential values in the study group after
treatment from a previously reduced tonus state, sug-
gesting improved interproximal contacts and greater
muscular involvement in mastication. In contrast, pa-
tients with distal skeletal occlusion showed a decrease
in the overall sum of potentials, indicating reduced
muscular load after treatment. Comparative evalu-
ation of the coordination coefficient before and after
treatment during the “Maximum intercuspation” test
revealed lower values in patients with the gnathic form
of mesial occlusion.

Table 8. Comparative assessment of the coordination
coefficient in patients with gnathic forms of distal

and mesial occlusion after treatment during

the “Maximum intercuspation” test

Tabnuua 8. CpaBHUTENbHAS OLEHKa Noka3aTenemn
KO9pPULEHTa KOOPAVHALMN Y NALMEHTOB

C rHaTnyeckom GopmMon oUCTanbHOM N ME3NaNbLHON
OKKJII03MK Nocne neveHuns npu npobe «MakcumanbHoe
CMblKaHWe 3yOHbIX PSA0B»

Coordination Mesial Distal p-value Coordination Mesial Distal p-value
coefficient | occlusion | occlusion | (significance level) coefficient | occlusion | occlusion | (significance level)
yright 0.76+0.04 | 0.85+0.02 <0.001** yright 0.55+£0.05 | 0.85+£0.02 <0.001**
vy left 0.73+0.03 | 0.84+0.02 <0.001** vy left 0.64+0.06 | 0.82+0.03 <0.001**
1.0 1.0
0.85 0.84 0.85 0.82
08 0.76 0.8
0.6 0.6+
0.4 - 0.4+
0.2 0.2+
04 0-

yright y left

Il Mesial occlusion

Il Distal occlusion

Fig. 8. Comparative assessment of muscle
bio-potential values in patients with the gnathic form
of mesial occlusion before treatment during

the “Maximum intercuspation” test

Puc 8. CpaBHUTENBbHAA OLEHKA NoKa3aTenemn
OMONOTEHLMANOB MbILLL, Y NAUMEHTOB C FTHATUYECKOMN
dOpPMOIN Me3NaNbLHOW OKKO3UM 0 NeveHns npu
npobe «MakcumanbHblii KOHTaKT 3y6OB-aHTarOHNCTOB»
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Il Mesial occlusion [l Mesial occlusion 2

Fig. 9. Comparative assessment of muscle
bio-potential values in patients with the gnathic
form of mesial occlusion after treatment during
the “Maximum intercuspation” test

Puc. 9. CpaBHuTenbHasa oueHka nokasarenen
61ONOTEHLMNAIIOB MbILLLL Y MALMEHTOB C THATUYECKOW
dOpMOIN Me3NaNbLHOM OKKJTIO3UN NOCHE JIeHEHUS Npn
npobe «MakcuManbHbI KOHTAKT 3yOOB-aHTaroHMCTOBR»
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CONCLUSION

In adult patients aged 18-44, electromyographic
analysis revealed significant increases in certain mus-
cle parameters both before and after treatment in pa-
tients with mesial skeletal forms, indicating greater
muscular overload throughout the treatment process.
However, coordination and engagement of the right
and left sides were reduced in mesial patients, sug-
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