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Abstract

INTRODUCTION. The bioelectric activity of the masticatory muscles is influenced by many factors due to the
parameters of the craniofacial complex — morphometric parameters of the head. However, there is no datain
the literature on the effect of the type of jaw growth during periods of alternating bite on the functional activity
of the muscles that lift the lower jaw.

AIM. To determine the impact of jaw growth type, associated with the transition from deciduous to permanent
teeth, on the bioelectrical activity of the masticatory muscles.

MATERIALS AND METHODS. A survey of 150 children aged 5 to 14 years was conducted, randomized into
5 groups - group | —the final period of milk bite and preparation of the jaw for tooth replacement. Group Il — the
first permanent molars and incisors of the lower jaw erupted. Group Il — there was a change of permanent milk
incisors. Group IV — there was a complete change of all baby teeth. Group V - the second permanent molars
have erupted. An analysis of the telerentgenogram and the functional activity of the masticatory muscles is
presented by determining absolute and relative indicators.

RESULTS. In patients of groups |, Il and I, low bioelectric activity was detected, which increases during the
complete change of all baby teeth and the eruption of the second permanent molars, which is due to the
formation of chewing activity of the muscles. Also, during this period, the symmetry and synchronicity of the
work of the masticatory and temporal muscles proper was noted.

CONCLUSIONS. Minimal changes during jaw growth due to the change of baby teeth lead to a change in
the functional activity of the masticatory muscles, which may subsequently be a predictor factor for the
development of neuromuscular imbalance in the maxillofacial region.
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Pe3ioMe

BBEAOEHMWE. Ha 61noanekTpmnyeckyio akTMBHOCTb XeBaTe IbHOM MyCKynaTypbl BIMSET MHOXECTBO (hakTOpPOB,
06ycnoBneHHbIE NapaMeTpamMmn KpaHmo-daumanbHOro KoMmnaekca — MoppoMeTpuyeckme napameTpbl roo-
Bbl. OfHako, B nuTepatype OTCYTCTBYIOT AaHHblIE O BAUSHUM TUMNA POCTa YentoCTeEN B NEPUNOLbl CMEHHOIO
npukyca Ha GYHKLUWMOHAbHYIO @KTUBHOCTb MbILLLL,, MOAHUMAOLLMX HUXHIOK YENOCTb.

LIENTb NCCNEOOBAHUNA. Onpenennts BAnsIHXE TUNA POCTA YENOCTEeN, 0OYCNOBAEHHOrO CMEHOM MOMOYHbIX
3y00B, Ha GNO3NEKTPMNHECKYIO aKTUBHOCTb XEBATENbHbIX MbILLIL,.
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MATEPUAbI N METO/bI. MpoBeaeHo o6cnenosaHne 150 neteii B Bo3pacTte oT 5 oo 14 neT, paHAOMNU3NPO-
BaHHbIE Ha 5 rpynn — | rpynna — 3aBepLialoLLmii NEPUOL MOJSIOYHOIO MPUKYCAa 1 MOATOTOBKA YENIOCTU K CMEHe
3y60B8. Il rpynna — npope3anucb NepBbIE MOCTOSIHHLIE MOJIAPLI U Pe3Lbl HUXHeN YentocTu. Il rpynna — npo-
1M30L1a CMEHa MOJIOYHbIX PEe3L0B NOCTOSHHbIMK. |V rpynna — nponsoLwuia nojiHasg CMeHa BCEX MOJIOYHbIX
3y60B. V rpynna — npope3anncb BTOPbIE MOCTOSIHHbIE MONSPLI. [peACcTaBNeH aHaNN3 TEIEPEHTIEHOrPaMMbl
1 OYHKLUMOHANbHOM aKTUBHOCTM XEBATENbHOW MYCKYNaTypbl C MOMOLLBIO onpeaeneHmns abCconoTHbIX N OT-
HOCUTESbHbIX MOKa3aTenen.

PE3YJIbTATbI. Y nauymenTos |, Il n Il rpynn BbisBNeHa HM3kasa bruoanekTpuyeckas akTMBHOCTb, KOTopas B ne-
p1oa, NOMHON CMEHbI BCEX MOMO4YHbIX 3yOOB 1 MPOpPe3bIBaHWS BTOPbIX MOCTOSIHHbIX MOJIIPOB YBENNYMBAETCS,
41O 00YyCNOBAEHO GOPMUPOBAHMEM XeBaTeslbHOW akTUBHOCTW MYCKYynaTypbl. Takxe B AaHHbIM nepuon oT-
Meyanacb CUMMETPUYHOCTb U CUHXPOHHOCTb PaB0Tbl COOCTBEHHO XEBATENbHOM 1 BUCOYHOM MbILLILL.
BbIBObl. MrnHuManbHble n3SMeHeHUs1 B Nepnoa, pocTta YyentocTtein, 06yCnoBNEHHbIE CMEHO MOJTIOYHbIX 3Yy-
0B, NPUBOAAT K NBMEHEHWNIO PYHKLIMOHAbHOM aKTUBHOCTW XeBaTeslbHbIX MbILL, KOTOpas BMNOoCnencTBnum
MOXET SBNATbCS HakTOPOM-NPEeanKTOPOM Pa3BUTUS HEMPOMBILLEYHOro AncbanaHca YentoCTHO-NNLLEBOWN
obnactu.

KnioueBble cnoBa: CMEHHbIN NPUKYC, TENEPEHTreHorpamMmma, anekTpommorpadus, pocT HeNoCTn
UHdopmaumna o ctaTbe: noctynuna — 29.04.2025; ncnpaeneHa — 03.06.2025; npunata — 17.06.2025
KoH)AUKT uHTepecoB: ABTOPbI cO0OLLLal0T 06 OTCYTCTBUM KOHMINKTA UHTEPECOB.

BnarogapHocTu: ViccnegoBaHue BbIMOJIHEHO B paMKax peanusauum rpaHta AgMuHucTpauum Bonrorpag-
ckov obnacTtu — cornaweHne N2 1 — 2024.

Ana yutuposanua: LLkapuH B.B., Anpenko W.B., MakegoHosa lO.A., Amutpuenko C.B., ApbirnHa E.H., MNMaB-
noea-ApamoBud A.l., OroHsH E.A. BnnsHue Tuna pocta yeniocteinr, 06yCNOBAEHHOrO CMEHOM MOJIOYHbIX
3y60B, Ha OLMOANEKTPUYECKYID aKTUBHOCTb XeBaTeslbHbIX MbllL,. SHA0A0HTMS Today. 2025;23(3):385-392.
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INTRODUCTION

Morphometric parameters of the craniofacial com-
plex determine the characteristics of the masticatory
muscles, as demonstrated by previous studies [1].
However, during the mixed dentition period, structural
transformations occur as a result of jaw growth as-
sociated with the eruption of primary and permanent
teeth [2]. To date, the literature provides detailed data
on changes in craniofacial parameters in children du-
ring the transition from primary to permanent dentition.
Researchers have observed that the most significant
dimensional changes occur in the facial region of the
skull and are related to the phases of occlusal height
increase following the eruption of key teeth [3].

At the same time, international literature reports that
by the time of dental replacement, the dimensions of
the neurocranium in children reach approximately 90%
of adult values. It is therefore evident that the size of
cranial bones contributes to the anatomical and func-
tional features of the masticatory musculature [4]. Mor-
phometric peculiarities of the facial skeleton in children
during the early mixed dentition stage have also been
documented in the presence of occlusal abnormalities,
particularly in terms of vertical skeletal parameters.
During this period, active growth of the mandibular ra-
mus continues, accommodating the developing buds of
permanent molars [5].

Furthermore, the type of facial skeletal growth is in-
fluenced by the gonial angle, which ranges from 118° to
122°in cases of neutral growth patterns. Consequently,
the orientation of the muscle attachment site at this an-
gle is presumed to affect the bioelectrical activity of the
masticatory muscles [6]. However, no current literature
provides data on the influence of jaw growth during the
mixed dentition period on the functional activity of mas-
ticatory muscles.

dHdodoHmus
—————TLT

Electromyography remains the principal method
for assessing the bioelectrical activity of the mastica-
tory muscles and is well documented in both textbook
and scientific literature [7]. Surface electromyography
(sEMG) is one of the primary auxiliary diagnostic tools,
enabling objective assessment of the functional state
of the masticatory muscles, including their bioelectri-
cal activity [8]. While this method is described in both
domestic and international publications, the majority
of studies offer comparative analyses between patient
groups and controls without clearly defined quantitative
criteria [9; 10].

Several studies have reported asymmetry in the bio-
electrical activity of the masticatory muscles in children
with physiological occlusion, whereas in malocclusion
cases, the temporal and masseter muscles exhibit syn-
chronized function. However, these investigations have
not addressed the typological changes in the functional
state of the masticatory muscles during tooth replace-
ment in relation to jaw growth. This gap in knowledge
formed the rationale for the present study.

AIM

To examine the influence of jaw growth patterns as-
sociated with the transition from primary to permanent
dentition on the bioelectrical activity of the masticatory
muscles.

MATERIALS AND METHODS

The study was conducted at the Department of Den-
tistry and the Department of Prosthetic Dentistry and
Orthodontics of the Institute of Continuing Medical and
Pharmaceutical Education at Volgograd State Medical
University. In accordance with the study standardization
protocol, specific inclusion, non-inclusion, and exclu-
sion criteria were developed.
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Inclusion criteria

® Age 5-14 years

® Absence of chronic somatic diseases

® Absence of periodontal diseases

® Absence of temporomandibular joint dysfunction
® Informed voluntary consent of the parents

Exclusion criteria

® Presence of pain on percussion of the tooth

® Unwillingness to undergo procedures

® Simultaneous participation in another clinical trial
® Socially vulnerable population groups

Exclusion criteria

® |ndividuals under 5 years and over 14 years of age

® |ow patient compliance

® Patient’s withdrawal from further participation in the study
® Orthodontic treatment

® Administration of botulinum toxin type A

Fig. 1. Inclusion, Non-inclusion, and Exclusion Criteria
for Study Participants

Puc. 1. Kputepunu BkIOYeHWS / HEBKIIIOYEHWS /
WCKJTIOYEHNS NALMEHTOB B UCCNea0BaHne

All participants were divided into five equal groups
(80 individuals each), based on the eruption stage of
specific tooth groups:

— Group | - final stage of primary dentition and prep-
aration of the jaws for tooth transition.

— Group Il — eruption of the first permanent molars
and mandibular incisors.

— Group lll - replacement of primary incisors with
permanent ones.

— Group IV - complete replacement of all primary
teeth.

— Group V- eruption of the second permanent
molars.

Dental examinations were carried out using both
basic and supplementary diagnostic methods. Clinical
oral evaluation was performed using a dental mirror and
probe. The dental status and presence of periodontal
conditions were assessed. Lateral and posteroanterior
cephalometric radiographs were obtained using the
Evolution (Italy) imaging system.

Electromyographic (EMG) examination was con-
ducted using the Synapsis system in accordance with
standard protocols. Surface electrodes were placed on
the masseter and temporalis muscles, with an intere-
lectrode distance of at least 1 cm. Patients were seated
in a dental chair in a relaxed, resting state.

During the “rest” trial, the following parameters were
recorded:

— maximum and mean amplitudes of the masseter
and temporalis muscles on both sides;

— Temporalis Muscle Symmetry Index (TMSI);

— Masseter Muscle Symmetry Index (MMSI);

— Center of Muscle Coordination (CMC);

— Torsion Index (TORS).

358/

Mean amplitude values were considered absolute
parameters, measured in microvolts (uV). Relative pa-
rameters — TMSI, MMSI, CMC, and TORS - were auto-
matically calculated by the software and expressed as
percentages.

Statistical analysis was performed using Statistica
10.0 Enterprise. Descriptive and inferential statistics
were applied, including the calculation of the mean (M),
standard error (£fm), standard deviation (o), and inter-
group comparisons using Student’s t-test to assess
statistical significance.

RESUTLS

Analysis of the mean amplitude of the temporalis
and masseter muscles revealed group-dependent dif-
ferences in bioelectrical activity. It is evident that the
functional activity of the examined muscles depends
on the type of jaw growth and the number of erupted
teeth. In Group I, the mean amplitude of the temporalis
muscle was statistically significantly lower compared to
other groups: 21.4% lower than Group Il, 25% lower than
Group lll, 33.9% lower than Group IV, and 66.8% lower
than Group V. No statistically significant differences
were observed between Groups Il, lll, and IV (p >0.05).
However, in Group Vchildren with erupted second per-
manent molarsthe mean amplitude was 36.7% higher
than in Group Il, 32.9% higher than in Group I, and 24%
higher than in Group IV (children with complete primary
tooth replacement).

The values of mean masseter muscle amplitude fol-
lowed a similar trend to the temporalis muscle. The lo-
west value was recorded in Group | (81.4+2.1 uV), which
was 16% lower than in Group Il, 22.2% lower than in
Group lll, 24.6% lower than in Group IV, and 45.7% lo-
wer than in Group V (p<0.05). No significant differences
were noted among Groups I, lll, and IV (p > 0.05), which is
likely due to the presence of first permanent molars in all
three groups. The replacement of incisors alone does not
appear to affect the functional state of the masticatory
muscles, as these teeth are primarily involved in incising
rather than chewing. In contrast, the eruption of second
permanent molars significantly enhances the bioelectri-
cal activity of both the temporalis and masseter muscles,
as confirmed by the statistical analysis (p<0.05).

Table 1. Absolute values of bioelectrical activity, pv

Ta6nuua 1. AOCONOTHbIE 3HAYEeHUS
ON03NEKTPUYECKON aKTUBHOCTU, MKB

Indicators Group Mean amplitude

| 56.3+2.4
Il 68.1£3.2

Temporalis muscle 1l 70.2+3.1
v 75127
vV 93.4+3.1
| 81.4+2.1
Il 93.9+2.4

Masseter muscle 1l 98.7+2.6
v 101.3+2.7
\Y 118.4+£3.3

Tom 23 N2 3/ 2025 ‘ Endodontl.cs
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Table 2. Relative indicators of bioelectrical activity, %

Ta6bnuua 2. OTHOCUTENbHbIE NOKa3aTenm
6102 NeKTPNYECKON aKTUBHOCTH, B %

Group TMSI MMSI TORS CcCMC
I 19.7+4.6 20.3+3.1 22.4+3.6 23.1£3.5
Il 15.2+£3.6 16.9+£2.0 15.9+1.8 147+21
1l 15.6+1.4 16.7+1.7 15.2%£1.9 15.6+1.5
v 16.1£1.5 15.6+2.4 15.1+£1.6 14.9+£2.0
\Y 11.9%£1.8 18.7£2.1 14.8+1.7 15.3%1.4

Relative electromyographic parameters reflecting
the dynamics of neuromuscular changes are presented
in Table 2.

The analysis of the relative indicators of masticatory
muscle activity revealed no statistically significant dif-
ferences between the comparison groups (p>0.05).
In children at the stage of primary dentition and in the
preparatory phase for tooth transition, higher symmetry
indices were observed. These values tended to decrease
with age and over time. Greater symmetry and stability
of muscle activity were noted during the eruption of the

Fig. 2. Patient M., cephalometric radiograph: A — frontal view, B — lateral view
Puc. 2. MNaumeHT M., TenepeHTreHorpamma: A — B npsiMoii Npoekumn, B — B 60KOBOI NpoekLum

Me

Basion

L Faftius oomvn

L CoRPUS T Left Wy

Fig. 3. Patient M., cephalometric radiograph in frontal (A) and lateral (B) views of a child following the eruption

of the first permanent molars and mandibular incisors

Puc. 3. MNauneHT M., TenepeHTreHorpamma B npsimon (A) n 6okoBoii (B) npoekumsax pebeHka
rnocrJsie NpopesbiBaHUSA NepPBbIX MOCTOSAHHbLIX MONSIPOB U HUXHUX PEe3L,0B

dHdodoHmus
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second permanent molars, with the corresponding pa-
rameters demonstrating high reproducibility.

An increased torsion index in Group | children indi-
cates an unbalanced activity of the masticatory mus-
cles. In Groups I, lll, and IV, the values were averaged,
showing no predominance of either muscle group.

A cephalometric radiograph of patient M. from
Group |, in both frontal and lateral views, is presented in
Fig. 2.

Ar

589

Cephalometric radiograph of Patient P. from
Group I, shown in both frontal and lateral projections,
is presented in Fig. 3.

Cephalometric radiograph of Patient O. from
Group lll is presented in Fig. 4.
Cephalometric radiograph of Patient K. from

Group IV is presented in Fig. 5.
Cephalometric radiograph of Patient V. from Group V
is presented in Fig. 6.

Fig. 4. Patient M., cephalometric radiograph in frontal (A) and lateral (B) views after the replacement

of primary incisors (Fig. 5)

Puc. 4. MNauneHT M., TenepeHTreHorpamma B npsiMoin (A) n 60koBo (B) npoekumnsax

rnocJsie CMeHbl MOJIOYHbIX Pe3L0B (puc. 5)

Fig. 5. Cephalometric radiograph in frontal (A) and lateral (B) views of a child after the complete replacement

of all primary teeth

Puc. 5. TenepeHTtreHorpamma B npsimori (A) u 6okoBoi (b) npoekumsax pebeHka

nocJie CMeHbl BCEX MOJIOYHbIX 3y608

Tom 23, Ne 3 /2025 ‘ Endodontics
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Fig. 6. Cephalometric radiograph in frontal (A) and lateral (B) views of a child after the eruption

of the second permanent molars

Puc. 6. TenepeHTreHorpamma B npsimoit (A) n 60koBoli (B) npoekumax pebeHka

nocne npopesbiBaHNA BTOPbIX MOCTOAHHbLIX MONAPOB

CONCLUSION

Thus, the present study demonstrated a direct cor-
relation between jaw growth patterns during the transi-
tion from primary to permanent dentition and the bio-
electrical activity of the mandibular elevator muscles.
It was established that children in the final stage of
primary dentition exhibited reduced functional acti-
vity of the masticatory muscles. During the eruption of
the first permanent molars and mandibular incisors, as
well as during the replacement of primary incisors with
permanent ones, the bioelectrical activity remained
slightly diminished. However, during the complete re-

REFERENCES / CNIUCOK IUTEPATYPbI

1. Domenyuk D.A., Davydov B.N., Dmitrienko S.V., Porfy-

riadis M.P., Budaychiev G.M.-A. Variability of cepha-
lometric indices in men and women with mesoce-
falic form of the head and various constitutional types
of face (Part I). Institut Stomatologii. 2018;(1):70-73.
(In Russ.) Available at: https://instom.spb.ru/catalog/
article/12002/ (accessed: 18.03.2025).
Howmeniok [.A., Jaebignos b.H., Mopduprnagnc M.I1., By-
pnanymeB M.-A. N3MeHYMBOCTb KedanoMeTpUYeCcKmnx
nokasatesnen y MyX4mH 1 XeHLnH ¢ Mme3ouedannye-
CKOW pOPMOM roNoBbI PA3NINYHLIMN KOHCTUTYLIMOHASb-
HbIMW TunNamun nuua (Hacts |). MHCcTuTyT cTOMaTos0ruy.
2018;(1):70-73. Pexum pocTtyna: https://instom.spb.ru/
catalog/article/12002/ (nata ob6patieHus: 18.03.2025).

2. Shiryaeva T.V., Oborotistov N.Yu., Muraev A.A. Digital
analysis of stomatognathic system morphofunctional
condition in patients with distal occlusion before and
after treatment with the Twin Block appliance. Pediatric
Dentistry and Dental Prophylaxis. 2022;22(4):261-268.

dHdodoHmus
—————TLT

placement of all primary teeth and the eruption of the
second permanent molars, a clear symmetry and syn-
chrony in the function of the masseter and temporalis
muscles was observed, along with an increase in their
functional activity.

Itis noteworthy that even minor changes in occlusion
during the mixed dentition period can alter the functio-
nal state of the masticatory muscles, potentially leading
to neuromuscular imbalance. The more pronounced the
changes in the dentoalveolar system and jaw structure,
the more significant their impact on the neuromuscular
system.

(In Russ.) https://doi.org/10.33925/1683-3031-2022-
22-4-261-268

Lnpsaesa T.B., O6opoTuctos H.10., Mypaes A.A. Ling-
poBOM aHann3d MopPOOPYHKLMOHANBHOIO COCTOSHUSA
3y604eNtoCTHOM CUCTEMBI Y MALMEHTOB C ANUCTasIbHOM
OKKJ1I03MeN A0 1 MOoChe NevyeHns annapaTtom TeBmH Bnok.
Cromarosioruss AeTCcKoro Bo3pacta v rnpouaakTmka.
2022;22(4):261-268. https://doi.org/10.33925/1683-
3031-2022-22-4-261-268

3. Makedonova Yu.A., Vorobev A.A., Pavlova-Adamo-
vich A.G., Osyko A.N., Poroshin A.V. The relationship be-
tween the facial type and the state of chewing muscles
in children with cerebral palsy. Pediatric Dentistry and
Dental Prophylaxis. 2023;23(1):56-61. (In Russ.) https://
doi.org/10.33925/1683-3031-2023-586
MakepoHoBa [0.A., Bopobbes A.A., MNasnosa-Agamo-
BuYy A.T., Ocblko A.H., MopowunH A.B. B3anmocsa3b Tuna
S a 1 COCTOSIHUS XXeBaTeNbHOM MYCKynaTypbl y AeTel
c AuUn. Cromaronorvs gerckoro Bo3pacrta v npopuiak-

Volume 23, no. 3/ 2025


https://instom.spb.ru/catalog/article/12002/
https://instom.spb.ru/catalog/article/12002/
https://instom.spb.ru/catalog/article/12002/
https://instom.spb.ru/catalog/article/12002/
https://doi.org/10.33925/1683-3031-2022-22-4-261-268
https://doi.org/10.33925/1683-3031-2022-22-4-261-268
https://doi.org/10.33925/1683-3031-2022-22-4-261-268
https://doi.org/10.33925/1683-3031-2022-22-4-261-268
https://doi.org/10.33925/1683-3031-2023-586
https://doi.org/10.33925/1683-3031-2023-586

391

Tyka. 2023;23(1):56-61. https://doi.org/10.33925/1683- 7. Makedonova Yu.A., Gavrikova L.M., Kabytova M.V., Dya-

3031-2023-586 chenko D.XNu., Kurkina O.N., Dyachenko S.V. et al. De-
4. Ohlmann B., Waldecker M., Leckel M., Bémicke W., velopment and Implementation of Digital Technolo-
Behnisch R., Rammelsberg P., Schmitter M. Correlations gies in Dental Practice. Journal of International Dental
between sleep bruxism and temporomandibular disor- and Medical Research. 2022;15(2):641-649. Avail-
ders. J Clin Med. 2020;9(2):611. https://doi.org/10.3390/ able at: _https://www.jidmr.com/journal/wp-content/
jcm9020611 uploads/2022/06/30-D22 1803 Yuliya_ A_Makedonova _

5. Davydov B.N., Domenyuk D.A., Dmitrienko S.V., Korob- Russia.pdf (accessed: 18.03.2025).
keev A.A., Arutyunova A.G. Morphological peculiarities ~ 8- Olesov E.E., Ekusheva E.V, Ivanov A.S., Olesova V.N.,

of facial skelet structure and clinical and diagnostic ap- Zaslavsky R.S., Popov A.A. Features of the results
proaches to the treatment of dental anomalies in chil- of electromyography of muscles of the maxillofa-
dren in the period of early change. Pediatric Dentistry cial region and psychological examination in per-
and Dental Prophylaxis. 2019;19(1):26-38. (In Russ.) sons _of stressed professions. Clinical Dent/str_y
https://doi.org/10.33925/1683-3031-2019-19-69-26-38 (Russia). 2020;(3):108-112. (In Russ.) https://doi.
Daebinos B.H., Jomeniok A.A., Imutprenko C.B., Kopo6- org/10.37988/1811-153X_2020_3_108

keeB A.A., ApyTioHoea A.l. Mopdonornieckne 0coGeHHo- Onecos E'EJ Ekywesa E.B., MiBaHoB A.C., Onecosa B.H.,
CTU CTPOEHUS IMLIEBOrO CKENIETa U KJIMHUKO-OMAarHoCTYE - 3acnasckuin P.C., TMonos A.A. OcoGeHHOCTH pesynk-
CKMe MNoAX0Abl K IeYEHMI0 3yGOHENOCTHLIX aHOManuii y ae- TaToB 3/1IEKTPOMMOrpadun MbillL, HeNOCTHO-NINLLEBO
Tei B Neprog, paHHero CMeHHOro npukyca. Cromarosorms obnactn u NCMXONOTN4ECKOro oGcnepfosaHus y vy,
Z[eTckoro Bo3spacta v npogunaktuka. 2019;19(1):26-38. CTPECCOreHHbIX Npogeccuin. KJ‘IVIH{/I'-IeCKaFI CTOMAaToJI10-
https://doi.org/10.33925/1683-3031-2019-19-69-26-38 rusi. 2020;(3):108-112.  https://doi.org/10.37988/1811-

6. Davydov B.N., Kochkonyan T.S., Domenyuk D.A., 15__3)(—2020—3—108 ] ]
Dmitrienko T.D., Domenyuk S.D. Individual ana- 9. Kichler E.C.,Meger M.N.,Ayuml OmOFIM., GerberJ.T.,

tomical variability of dental arches in the period of Carneiro Martins Neto E., Silva Machado N.C.D. et al.
mixed dentition with optimal occlusal ratios. Medi- Association between oestrogen receptors and female
cal Alphabet. 2022;(7):86-94. (In Russ.) https://doi. temporomandibular disorders. Ac_ta Odontol Scand.
org/10.33667/2078-5631-2022-7-86-94 2020 Apr;78(3):181-188. https://doi.org/10.1080/00016
Aaebigos b.H., Ko4ykoHsiH T.C., omeHok O.A., AMuTpn- 357.2019.1675904

eHko T.[., AomeHiok C.O. NHomBnayanbHas aHaTOMu- 10. Szyszka-Sommerfeld L., Machoy M., Lipski M., Woz-
yeckasi USMEHYMBOCTb 3yOHbIX Ayr B NepUoae CMEHHOIO niak K. The diagnostic value of electromyography in
npuKkyca npuv ONTUMasnbHbIX OKKJIIO3UMOHHbIX COOTHOLLE- identifying patients with pain-related temporomandi-
Husx. MepguumHcknin andasut. 2022;(7):86-94. https:// bular disorders. Front Neurol. 2019;10:180. https://doi.
doi.org/10.33667/2078-5631-2022-7-86-94 org/10.3389/fneur.2019.00180

INFORMATION ABOUT THE AUTHORS

Vladimir V. Shkarin - Dr. Sci. (Med.), Professor, Head of the Department of Public Health and Public Health, Institute of
Continuing Medical and Pharmaceutical Education, Volgograd State Medical University, 1 Pavshikh Bortsov Sq., Volgograd
400131, Russian Federation; https://orcid.org/0000-0002-7520-7781

IrinaV. Didenko - Postgraduate Student atthe Department of Dentistry, Institute of Continuing Medical and Pharmaceutical
Education, Volgograd State Medical University, 1 Pavshikh Bortsov Sq., Volgograd 400131, Russian Federation; https://
orcid.org/0009-0002-0756-4186

Yuliya A. Makedonova - Dr. Sci. (Med.), Professor, Head of the Department of Dentistry, Institute of Continuing Medical
and Pharmaceutical Education, Volgograd State Medical University, 1 Pavshikh Bortsov Sq., Volgograd 400131, Russian
Federation; https://orcid.org/0000-0002-5546-8570

Sergei V. Dmitrienko — Dr. Sci. (Med.), Professor, Head of the Department of Orthopedic Dentistry and Orthodontics,
Institute of Continuing Medical and Pharmaceutical Education, Volgograd State Medical University, 1 Pavshikh Bortsov Sq.,
Volgograd 400131, Russian Federation; https://orcid.org/0000-0001-6955-2872

Elena N. larygina — Cand. Sci (Med.), Associate Professor, Head of the Department of Surgical Dentistry and Maxillofacial
Surgery, Volgograd State Medical University, 1 Pavshikh Bortsov Sq., Volgograd 400131, Russian Federation; https://orcid.
org/0000-0002-8478-9648

Anastasia G. Pavlova-Adamovich - Cand. Sci. (Med.), Associate Professor of the Department of Dentistry, Institute of
Continuing Medical and Pharmaceutical Education, Volgograd State Medical University, 1 Pavshikh Bortsov Sq., Volgograd
400131, Russian Federation; https://orcid.org/0000-0002-0643-6863

Elena A. Ogonyan - Cand. Sci. (Med.), Associate Professor, Associate Professor of the Department of Dentistry, Institute of
Continuing Medical and Pharmaceutical Education, Volgograd State Medical University, 1 Pavshikh Bortsov Sq., Volgograd
400131, Russian Federation; https://orcid.org/0009-0007-0493-3763

UWHOOPMALIUA OB ABTOPAX

LkapuH Bnagumup BauecnaBoBud — 1.M.H., npodeccop, 3aBenyoLLmin kadenpoi obLLeCTBEHHOIO 340PO0OBbS 1 34pa-
BOOXpaHeHnss MHCTUTyTa HenpepbIBHOro MeauLUMHCKOro 1 dapmMaleBTuiyeckoro obpasosanus, @re0Y BO «Bonrorpaa-
CKWI rOCyaapCTBEHHbIM MeaMuuHCKnid yHuBepcuteT», 400131, Poccuiickaa ®enepaums, r. Bonrorpan, nnowaab Masuwimx
Bopuos, 4. 1; https://orcid.org/0000-0002-7520-7781

Tom 23 N2 3/ 2025 ‘ Endodont(cs


https://doi.org/10.33925/1683-3031-2023-586
https://doi.org/10.33925/1683-3031-2023-586
https://doi.org/10.3390/jcm9020611
https://doi.org/10.3390/jcm9020611
https://doi.org/10.33925/1683-3031-2019-19-69-26-38
https://doi.org/10.33925/1683-3031-2019-19-69-26-38
https://doi.org/10.33667/2078-5631-2022-7-86-94
https://doi.org/10.33667/2078-5631-2022-7-86-94
https://doi.org/10.33667/2078-5631-2022-7-86-94
https://doi.org/10.33667/2078-5631-2022-7-86-94
https://www.jidmr.com/journal/wp-content/uploads/2022/06/30-D22_1803_Yuliya_A_Makedonova_Russia.pdf
https://www.jidmr.com/journal/wp-content/uploads/2022/06/30-D22_1803_Yuliya_A_Makedonova_Russia.pdf
https://www.jidmr.com/journal/wp-content/uploads/2022/06/30-D22_1803_Yuliya_A_Makedonova_Russia.pdf
https://doi.org/10.37988/1811-153X_2020_3_108
https://doi.org/10.37988/1811-153X_2020_3_108
https://doi.org/10.1080/00016357.2019.1675904
https://doi.org/10.1080/00016357.2019.1675904
https://doi.org/10.3389/fneur.2019.00180
https://doi.org/10.3389/fneur.2019.00180
https://orcid.org/0000-0002-7520-7781
https://orcid.org/0009-0002-0756-4186
https://orcid.org/0009-0002-0756-4186
https://orcid.org/
https://orcid.org/0000-0001-6955-2872
https://orcid.org/0000-0002-8478-9648
https://orcid.org/0000-0002-8478-9648
https://orcid.org/0000-0002-0643-6863
https://orcid.org/0009-0007-0493-3763
https://orcid.org/

392

AnaeHko UpnHa BacunbeBHa — acnvpaHT kadenpbl cTomaTtonorum MHcTuTyTa HenpepbIBHOro MeANLMHCKOro 1 dpapma-
LeBTMYeckoro obpasosanua, PreQy BO «Bonrorpaackuini rocyaapCTBEHHbI MeanLUMHCKUIA yHuBepcuteT», 400131, Poc-
cuickasa ®epepauus, r. Bonrorpaa, nnowaap MNMaewunx bopuos, a. 1; https://orcid.org/0009-0002-0756-4186

MakepnoHoBa lOnua AnekceeBHa — A.M.H., npodeccop, 3aBeayoLwmin kapenpor ctomatonorum NHCTUTyTa HenpepbIis-
HOro MeauuUMHCKOro 1 dapmaueBTuyeckoro obpasoaHus, PreQY BO «Bonrorpaackumii rocyaapcTBeHHbI MeanLMHCKUIA
yHuBepcuteT», 400131, Poccuitickaa @enepauus, r. Bonrorpan, nnowanb MNaewnx Gopuos, a. 1; https://orcid.org/0000-
0002-5546-8570

AmuTtpueHko Cepreii BnagumupoBud — o.M.H., npodeccop, 3aBeayolmi kadeapor opToneanyeckon ctTomaTonormm
1 OPTOAOHTUM NHCTUTYTA HENPEPLIBHOrO MeANLIMHCKOro 1 papmaleBTuyeckoro obpasosanHus, Pre0QY BO «Bonrorpan-
CKWI roCyaapCTBEHHbIM MeamuuHcKnii ynueepcuteT», 400131, Poccuiickaa ®enepauus, r. Bonrorpag, nnowaab Maswmx
Bopuos, 4. 1; https://orcid.org/0000-0001-6955-2872

fApbirnHa EneHa HukonaeBHa — K.M.H., JOLEHT, 3aBeaylowmni kahpenpon Xmpypru4eckom CToMaTosiormm n HeNlCTHO-NN-
uesomn xupypruu, @reQyY BO «Bonrorpancknini rocynapCcTBEHHbIM MeanuuHCKnia ynueepcuteT», 400131, Poccuiickasn Pe-
nepauus, r. Bonrorpag, nnowagaps Maewwnx bopuos, a. 1; https://orcid.org/0000-0002-8478-9648

MasnoBa-ApamoBuy AHactacua NeHHagbeBHA — K.M.H., JOLEHT Kadenpbl CTOMATONOrMN VIHCTUTYTa HENpepbIBHOIO
MeauumMHckoro n dapmMaueBTmiyeckoro obpasosaHus, PreQY BO «Bonrorpanckuii rocyaapcTBeHHbI MeANLMHCKUIA YHU-
BepcuTteT», 400131, Poccuiickas depepaums, r. Bonrorpag, nnowaab Maeswux bopuos, a. 1; https://orcid.org/0000-0002-
0643-6863

OroHsiH EneHa AnekcaHppOBHA — K.M.H., JOLEHT, AOLEHT kadenpbl CTOMAToNornm VIHCTUTyTa HenpepbIBHORO MeAULINH-
ckoro n dapmaLeBTuyeckoro obpasoBanust, Pre0Y BO «Bonrorpanckuii rocyaapCTBEHHbIN MEANLMHCKUA YHUBEPCUTET,
400131, Poccuiickas depepauus, r. Bonrorpag, nnowagb Maswmux bopuos, 4. 1; https://orcid.org/0009-0007-0493-3763

AUTHOR’S CONTRIBUTION

Vladimir V. Shkarin — general supervision, final approval for publication of the manuscript.
Irina V. Didenko — writing the text, checking critical intellectual conten.

Yuliya A. Makedonova — concept development and text editing.

Sergei V. Dmitrienko — concept development and text editing.

Elena N. larygina — data collection, analysis and interpretation of the obtained results.
Anastasia G. Pavlova-Adamovich — collection and processing of material.

Elena A. Ogonyan — writing the text; content correction.

BKJIAQ ABTOPOB

B.B. LLkapuH — obLee pykOBOLACTBO, OKOHYATENbHOE YTBEPXAEHNE ANS Ny6AnKaumm pykonmcu.

M.B. InaeHKo — HanvcaHue TekcTa, NpoBepka KPUTUYECKM BaXKHOTO MHTENEKTYaIbHOr0 CoAepXKaHusl.
1O.A. MakenoHoBa — pa3paboTka KOHLENLUUM 1 pegakTupoBaHme TekcTa.

C. . AMnTpureHko — paspaboTka KOHUENLUMN 1 pefakTUpoBaHMeE TEKCTA.

E.H. ApbirvHa — c6op AaHHbIX, aHaNU3 U MHTEPNPETaLLUS NOJTyYEHHbIX PE3YNLTATOB.

A.T. MaBnoBa-AgamoBud — c6op 1 06paboTka maTtepurana.

E.A. OroHsiH — HaNUcaHne TeKCTa; KOPPEKTUPOBKA COOEPXKAHUS.

9Hdodonmus Volume 23, no. 3/ 2025


https://orcid.org/
https://orcid.org/0000-0002-5546-8570
https://orcid.org/0000-0002-5546-8570
https://orcid.org/0000-0001-6955-2872
https://orcid.org/0000-0002-8478-9648
https://orcid.org/0000-0002-0643-6863
https://orcid.org/0000-0002-0643-6863
https://orcid.org/0009-0007-0493-3763 

