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Clinical assessment of the quality of direct dental
restorations in the provision of primary health care
in a state-funded dental clinic

Nataliya Eu. Abramova, lya A. Kibrocashvili, Vera A. Gordeeva, Aleksandr L. Rubezhov

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

ABSTRACT

BACKGROUND: The clinical testing of composite materials existing on the market is necessary for their further improvement.
AIM: This prospective blind, randomized study of the clinical effectiveness of the nanocomposite most commonly used in prac-
tical dentistry aimed to evaluate the effectiveness of restorations based on clinical characteristics, according to the Federation
Dentaire Internationale criteria, characterizing the quality of direct restorations of localizations of Black classes I-IV, made
from nanofill composites EsCom 250 using the V generation EsBond adhesive.

MATERIALS AND METHODS: A total of 125 patients were examined, and 36 patients had 72 restorations placed in accordance
with the criteria. The safety of the restorations was assessed after 3, 6, and 9 months, as well as the level of retention (safety
of restorations). The composite nanchybrid material EsCom 250 was placed with EsBond adhesive using the total etching
technique. Statistical analysis was performed with the treatment protocol according to CONSORT. Differences in the ratings of
the three groups at 6 and 9 months were tested using Friedman repeated-measures analysis of variance by rank (a = 0.05).
RESULTS: The main clinical criterion was retention/defect, and the safety rates were as follows: 96% (87%—-99%) for Black class |,
98% (90%—100%) for class II, 98% (90%—100%) for classes Ill and IV, 94% (84%—-98%) for class V. However, no statistical differ-
ences by Black class were found at 6- and 9-month examinations (p > 0.05).

CONCLUSION: The degree of preservation of restorations (87%-99%) during 9 months of observation was high. EsCom 250
can be recommended for use in patients diagnosed with dentin caries in the primary health care setting in a state budgetary
dental clinic.

Keywords: clinical trial; restorations; FDI criteria; nanofill composites.
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KJIHUHECKAA CTOMATONOM A YHMBEPCUTETCKARA CTOMATONOMMA
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HayuHas cTatbs

KnuHuyeckas oueHKa KayecTBa NpsAMbIX pectaBpaLuu
3y60B Npu 0KasaHMM NepBUHHON MeJMUKO-CAHUTAPHOM
NOMOLUM B YCNIOBUAX roCyAapcTBeHHOM 6loa)KeTHOM
CTOMaTONIOrM4eCcKOM NOTUKIANHUKM

H.E. Abpamosa, /.A. Kubpouawsunu, B.A. Topaeesa, AJ1. Pybexos

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

AHHOTALNA

AktyanbHocTb. KnuHuueckoe TecTMpoBaHWe CyLLECTBYIOLLMX Ha PbIHKE KOMMO3ULMOHHBIX MaTepuanoB HeobxoauMo Anis X
AanbHenLIero CoBepLUEHCTBOBaHMSI.

Llenb — npocnekTuBHoe cnenoe, paHAOMWU3WPOBaHHOE MCCe0BaHNe KIMHUYECKOW 3QdeKTUBHOCTU Hanbonee YacTo uc-
Mosb3yeMoro B MPaKTUYeCKOM CTOMaToNiorun HaHoKoMno3uTa. OueHKa 3hdeKTMBHOCTU pecTaBpaLmil M0 KIMHUYECKUM Xa-
PaKTepPUCTUKaM, cornacHo KputepuaM FDI, koTopble onpefenstoT Ka4yecTBo NPAMbIX pecTaBpauuii nokanusauuii [-IV knaccos
no bnaKy, BbINOSHEHHBIX U3 KOMMO3MLIMOHOTO HaHO(UNBHOrO cToMaTonornyeckoro Matepuana EsCom 250 ¢ ucnonb3oBaHm-
eM agresusa V nokonenms EsBond.

Matepuanbl u MeTogbl. OcMoTpeHo 125 nauMeHTOB M B COOTBETCTBUM C KPUTEPUAMM pasMeLLLeH0 72 pecTaBpaumm y 36 ue-
noBek. [lpoBefeHa oLieHKa COXpaHHOCTM pa3MeLLeHHbIX pecTaBpaumii yepes 3, 6, 9 Mec. YpoBeHb peTeHLMM (COXpaHHOCTH
pecTaBpaLuif), KOMMNO3MLMOHHLIM HaHOrMBpPMAHLIM MaTepuanoM EsCom 250, pasMelueHHbin ¢ agresvsoM EsBond B TexHuke
TOTasnbHOro TpaBeHus. CTaTUCTUYeCKMIA aHanu3 NPOBOAUNICS € NPOTOKoA0M NedeHus B cooTBeTcTBuM ¢ CONSORT. Paznunuuns
B peiTUHrax rpynn yepes 3, 6 u 9 Mec. bbinm NpoBepeHbl C NOMOLLbK aHaKu3a NOBTOPHbIX M3MepeHuit PpuaMaHa, aucnepcus
no paHram (a = 0,05).

Pe3ynbTatbl. 0CHOBHOM KIIMHUYECKUI KpUTEpUiA — peTeHLms/AedeKT, coxpaHHocTb coctasuna 96 % (87-99 %) ans | knacca
no braky; 98 % (90-100 %) ons Il knacca; 98 % (90-100 %) — nns Il v IV knaccos no bnaky; 94 % (84-98 %) — V knacc;
e3 cTaTUCTUYECKOM pa3HML, Mo KiaccaM no bnaky, npu ocMoTpe Yepe3 6 MecsLeB U Yepe3 9 Mec. (p > 0.05).

3akuioueHme. CteneHb coxpaHHoCTH pectaspaumi (87-99 %) B TeueHne nepuona HabnofeHwii B 9 Mec. Bbicokas. EsCom 250
MOXET ObITb PEKOMEH[L0BaH K UCMO/b30BaHMI0 MPY 0Ka3aHUW NePBUYHON MeIUKO-CaHUTapHON NOMOLLM C AMarHo30M Kapuec
LEHTWHA, B YCNOBMSAX roCyLapCTBEHHON BHOAXKETHON CTOMATONOMMYECKON NOMMKIMHUKM.

KnioyeBble cyioBa: KIMHWYECKOe UcCNieAoBaHKe; pecTaBpauus; FDI Kputepuu; HAaHOQUIbHDBIA KOMMO3KT.
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CLINICAL DENTISTRY AND
MAXILLOFACIAL SURGERY

INTRODUCTION

The prevalence of dental caries among adults is high
worldwide, affecting nearly 100% of the population in
most countries. The level of dental caries in Russia is
interpreted as average, affecting 2.7-4.4 teeth among
12-year-olds and 2.7-4.4 among 35-44-year-olds.
However, the prevalence of dental caries is higher in
Russia than in other countries, in which 9.0-13.9 of teeth
are affected in one oral cavity [1]. Dental caries is tradi-
tionally treated with restorative treatment using fillings
or composite restorations. Since the development of the
first BiISGMA resin composite in 1962, these materials
have undergone significant changes. Advancements in
mineral filler technology, particularly those related to
particle size, shape, type, and silanization of the filler,
have enhanced the optical and mechanical properties,
resistance to wear, and color changes of the materials.
Clinicians are now able to meet the aesthetic needs of
patients with composites using minimally invasive proce-
dures, such as additive restorations performed in a single
appointment [2]. The imitation of natural tooth tissue with
composites depends on the physical and optical proper-
ties of the composite material, restorative technique, and
clinician experience [3]. Dental professionals must make
challenging decisions regarding the type of restorative
material to create the most durable restoration of the
dental hard tissue because restorative dental care repre-
sents a significant economic burden. Recent advances in
dental restorative materials have led to the emergence of
numerous different restorative materials that manufac-
turers claim to provide excellent performance in terms
of durability, aesthetics, and facilitation of the dentist’s
work when placed in the oral cavity [4].

For composite to function effectively as an adequate
replacement for lost hard tissues, an optimal combina-
tion of high-strength characteristics corresponding to the
enamel and dentin is necessary. It should also possess
good polishability of the surface, which prevents biofilm
accumulation. Dental caries, or tooth decay, is considered
a complex and polymicrobial dysbiosis resulting from an
imbalance of demineralization (DM) and remineralization
(RM) processes. Commensal microorganisms can metab-
olize carbohydrates and produce acids that can initiate
DM of hard tissues. In individuals on a low-sugar diet,
a physiological mechanism such as salivary secretion, can
restore pH balance and halt the progression of caries [5],
favoring rapid RM. However, if large amounts of sugar
are consumed, a microbial imbalance occurs in the oral
cavity, favoring the acidification of the biofilm as a result
of carbohydrate metabolism, and consequently, DM [3].
This biofilm persists in the tooth tissues. A comparable
process can occur at the periphery of the restoration/pre-
pared tooth tissue, resulting in secondary caries (SC) [5, 6].
The restoration margins can be regarded as critical areas
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because of the potential presence of marginal microdefects
resulting from polymerization shrinkage of the restor-
ative material, composite, porosity, or surface cracks [5].
This phenomenon promotes biofilm accumulation at the
edge of the composite, which renders restorations sus-
ceptible to accelerated degradation and can give rise to
both peripheral carious lesions and a deeper defect in the
dentin [6]. The SC rate for polymer restorative materials
is exceedingly high (approximately 60%) and is one of the
primary causes of failure and replacement of composite
restorations [4].

In 1971, J. F. Cvar and G. Ryge proposed five criteria
for the clinical evaluation of dental hard tissue resto-
rations. These criteria were revised in 1980 and called
“modified Ryge criteria” [7]. In addition to the original five
criteria, new categories were introduced to encompass
additional considerations, including occlusion, postop-
erative sensitivity, fracture, and retention. For each
category, different parameters allow the restoration to
be graded as follows: A (alpha), clinically ideal restora-
tions; B (bravo), restorations with slight deviations from
the ideal but acceptable (except for retention and SC);
C (Charlie), restorations are replaced prophylactically
to avoid the likelihood of future damage; and D (delta),
restorations require immediate replacement. Neverthe-
less, the authors did not consistently adhere to the same
definitions when assigning scores [8].

A more sensitive scale that can detect the risks of
damage to the restoration was required for early wear
detection. In 2007, R. Hickel et al. proposed a new sys-
tem based on three categories of criteria: aesthetic,
functional, and biological. Each category was divided into
subcategories for more detailed description and analysis.
Each subcategory was evaluated according to a five-step
restoration assessment: 1 point was assigned to a res-
toration that is excellent and meets all quality criteria;
2, a restoration that is quite acceptable, although one
or more criteria deviate from the ideal (no risk of da-
mage); 3, a restoration that is quite acceptable, but with
minor flaws; 4, a restoration that is unacceptable, but
repairable; and 5, a restoration that should be replaced.
The final score in each category was the most severe
score among all subcategories. The criteria defined by
R. Hickel et al. were endorsed by the Scientific Commit-
tee of the World Dental Federation (FDI) in 2007 and con-
sidered the standard criteria in 2008. According to some
authors, the five-stage grading can also be reduced to
4 levels (2 acceptable and 2 unacceptable) or to 2 le-
vels by combining scores 1-3 and scores 4 and 5 into
“acceptable restoration” and “unacceptable restoration,”
respectively [9].

The use of the FDI criteria in clinical trials evaluat-
ing direct tooth restorations has continued to this day.
The proportion of studies using these criteria has in-
creased from 4.5% in 2010 to 50% in 2016. On average,
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the following criteria are selected: marginal adaptation
of the restorative material, including staining; presence
of defects (material chipping, lack of material retention,
i.e., linear defects); presence of hard tissue disease (ca-
ries recurrence and erosion/wear); and postoperative
sensitivity and surface gloss. The FDI criteria were prac-
tical (diverse and freely selectable), relevant (sensitive
and consistent with current restorative materials and
clinical trial design), and standardized (facilitating com-
parison between studies) [10].

According to B. Van Meerbeek et al. [4], dental ma-
terial manufacturers provide product information as
laboratory data, which does not always correlate with
the clinical longevity of restorations. Clinical trials are
still necessary to evaluate the efficacy of new composite
materials. Although clinical trials are difficult and ex-
pensive, and results can only be evaluated over time,
no laboratory study has simulated the complex oral
environment.

At the Department of Clinical Dentistry, I.I. Mech-
nikov Northwestern State Medical University, Ministry of
Health of Russia, a prospective, blinded, and random-
ized study of the clinical efficacy of the most commonly
used nanocomposite in practical dentistry was conducted.
The composite was selected according to data from labo-
ratory studies conducted by the manufacturer of dental
materials (Spident Co., Ltd, Korea) on the basis of the
quality of matching characteristics and optimal price in
the market. In the present study, we selected a compos-
ite (EsCom250 dental nanohybrid composite; Certificate
of Registration for Medical Devices dated January 12,
2021, No. RZN2020/12030) made of nanofilled resin
with a high filler content (has 80% filler by volume).
The filler particles, barium glass 8235 and silicon dioxide
(10 nm), have natural properties that increase the hard-
ness of resin composites because of intense ionic inter-
atomic bonds. The particle size ranges from 10 to 200 nm.

This study aimed to evaluate the efficacy of restora-
tions based on clinical characteristics according to the FDI
criteria characterizing the quality of direct restorations of
Black class I-1V localizations made of EsCom 250 nano-
filament composite dental material with EsBond
V-generation adhesive.

MATERIALS AND METHODS

Patients were randomly selected from among the
visitors of the district polyclinic of St. Petersburg.
The examinations were performed using a dental mir-
ror, a sharp probe, and a graduated probe (periodontal
probe). Two trained clinical residents examined patients
according to the selected criteria (Tables 1 and 2).

The main inclusion criteria were as follows:

Patients who gave informed consent to participate in
the study, were in good health, were over 18 years old,
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and had at least 2 carious teeth in the oral cavity (in 2 dif-
ferent teeth) that required restoration were included.
The lesions had to be >2 mm deep and involve both the
enamel and dentin of the vital teeth without any mobility.
The diagnosis when placing dentine caries restorations
was K02.1 according to ICD-10, clinical recommendations
(treatment protocols) for the diagnosis of dental caries.
It was approved by Resolution No. 15 of the Council of the
Association of Public Associations “Stomatological As-
sociation of Russia” dated September 30, 2014, updated
on August 02, 2018.

Additional inclusion criteria were as follows:

1) Men and women aged 18-40 years

2) Patients with dentin caries and noncarious lesions
with Black class I-1V localization

3) Informed consent to participate in the study

4) Understanding of the research procedure and will-
ingness to follow all recommendations of the researcher
during the nine-month study

The exclusion criteria were as follows:

1) Decompensated dental caries

2) Direct restorations of the depulped teeth

3) Direct extensive restorations covering three sur-
faces or more

4) Orthodontic treatment

5) Diabetes mellitus

6) Pregnancy, breastfeeding, and lack of an effective
contraceptive method during the study period

7) Exacerbation of chronic diseases

8) Severe history of allergy and anaphylaxis

9) Infectious diseases, including those affecting the
treatment area

10) Acute phase of chronic diseases, including rheu-
matic and autoimmune diseases

11) Serious or uncontrolled systemic illness (e.g.,
bleeding, cardiovascular, genitourinary, respiratory, and
gastrointestinal diseases), malignancy, or history of HIV
infection

12) Use of adrenoblockers, cytostatics, antibiotics,
anticoagulants, and nonsteroidal inflammatory drugs

13) Participation in any other clinical trial during the
study

A total of 125 patients were evaluated. To maintain
80% power at 5% significance level, a minimum sam-
ple size of 32 patients was calculated to be adequate.
Considering the potential dropout rate of 10%, the total
sample size for the study was set at 36 patients.

The principal investigator placed one restoration of
each Black cavity localization to calibrate the restora-
tion procedure and determine all steps of the application
technique. Subsequently, two residents with more than
one year of clinical experience placed five restorations,
one of each localization, in a clinical setting under the
supervision of the principal investigator. Evaluation and
corrections of the restorative treatment were shown to
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Table 1. Clinical presentation of the research subject
Ta6nuua 1. KnvHuyeckoe npepcraBnenre 06beKTa Ucce0BaHui
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Characteristics of the study object Number of lesions
Number of patients 36
Number of teeth 72
Sex distribution

Women 19
Men 17
Age distribution

20-29 years 24
30-39 years 8
40-49 years 3

Smoking
Yes 7
No 29
Presence of an antagonist
Yes 72
No 0
Topography of a tooth in the dental arch
Central 16
Premolars 24
Molars 32
Preoperative sensitivity
Yes 22
No 50
Postoperative sensitivity

Abrasion facets

Yes 60
No 12

Preservation of the enamel around the perimeter of the cavity
100% 32
75-50% 26
25-50% 14
Belonging to the jaw

Upper jaw 50
Lower jaw 22

DOI: https://doiorg/1017816/uds629178
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Table 2. Clinical presentation of the research subject (continued)
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Tabnuua 2. KnuHndeckoe npeactaBneHne 06beKTa uccieoBaHui (MposonKeHue)

Black class Quantity | Molars | Premolars Central teeth
[ 12 10 2 0
Il 34 20 14 0
Il 8 0 0 8
v 4 0 0 4
v 14 2 8 4
Total 72 32 24 16

the clinical residents before the study. At this stage, the
operators were considered trained to perform the restor-
ative procedures.

Clinical residents restored 72 teeth in 36 individuals
preselected according to inclusion criteria.

Clinical procedures

1. All study participants received a hygienic clean-
ing. The teeth selected for the study were also cleaned
with a hygienic paste. The presence of antagonists and
preoperative sensitivity were assessed, and the pri-
mary shade was then selected using the Vita shade
scale.

2. Preoperative sensitivity was assessed by applying
compressed air for 10 s from a water/air gun of a dental
unit placed 2 cm from the tooth surface, simultaneously
with probing.

3. The cavity treatment was performed under Artiject
injection anesthesia, i.e., disposable carpule injector,
carpule (Artikain INIBSA 1:200,000).

4. After the preparation, the depth of the dentinal
cavity was measured with a graduated probe to ensure
that the diagnosis clearly corresponded to K02.1 (den-
tinal caries) with a dentinal cavity of medium depth,
from 2.0 to 3-3.5 mm. The outer perimeter of the pre-
pared cavity was evaluated according to the presence
of the enamel margin: 100%, entire outer perimeter in
the enamel; 75%-50%, enamel preservation around the
perimeter; 50%-25%, enamel preservation around the
perimeter. Three groups were formed according to the
presence of the degree of enamel preservation along the
perimeter.

5. After the cavity treatment, a cofferdam and a re-
traction cord (if necessary) were placed in the area of the
gingival margin.

6. All restorations were made by total etching with
37% phosphoric acid gel for 30 s, followed by two rinses
with water, a V-generation adhesive with residual den-
tinal hydration (wet bonding), two applications, and cur-
ing of each portion for 20 s.

DOl https://doiorg/1017816/uds629178

7. The composite was applied using the anatomical
layering technique: the darker shades (shades A3.5 and
A3, 1.5 mm thick) were applied to the cavity floor, the
lighter and more transparent shades A2 and A1 were ap-
plied closer to the enamel surface, and in class IV res-
torations, shade B2 was also applied. Each layer was
cured for 20 s.

8. Grinding and polishing of the restorations were per-
formed after the removal of the supercontacts with dia-
mond burrs of 40-nm grit (fine, red marked, 300,000 rpm),
emery disks of various grits, carborundum heads, rub-
ber heads (5,000-10,000 rpm) with PolirPaste Z (Omega
Dent, Russia) until a dry luster appeared.

A prospective, 9-month blinded study (blinded peer
review according to the FDI criteria and criteria of
J.F. Cvar and G. Ryge, 2006) was conducted to assess
the clinical efficacy of EsCom 250 composite nano-
philic dental material placed with an adhesive by total
etching on vital teeth in Black class I-IV localization
by three operators using the anatomical stratification
technique.

The hardness of the composite is also influenced by
the characteristics and quantity of the filler. Nanofilled
resin composites demonstrate enhanced hardness, im-
proved abrasion resistance, high gloss retention, and
excellent polishability. In this study, the nanofilled resin
composite comprised 80% filler particles by the volume.
The filler particles, barium glass 8235 and Si0, (10 nm),
possess inherent properties that augment the hardness
of resin composites because of the formation of intense
ionic interatomic bonds. The particle size ranges from 10
to 200 nm.

EsCom 250 nanophilic composite

Registration certificate No. RZN2020/12030 dated
January 12, 2021

Indications: Class |-V restorations

Material characteristics:

+ Radiopaque

« High fill rate of 78%

+ Average particle size from 16 nm to 1.2 pm
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Table 3. Federation Dentaire Internationale criteria used for clinical assessment: esthetic properties and functionality
Tabnuua 3. Kputepun BcemupHoit ctomatonoruyeckoit depepaumn (FDI), ucnonb3syemele aas KITMHUYECKO OLEHKM: 3CTETUYECKUE CBOM-

CTBa; d)YHKLWIOHaJ'IbHOCTb

Assessment

Criteria

Edge staining | Defects and retention

Edge adaptation

Clinically very good

Clinically good (very good
after correction)

Clinically acceptable (minor
imperfections with no risk
of loss, but not removable
without damage to teeth)

Clinically unacceptable (re-
pair for loss prevention)

Clinically poor (requires
remodeling)

Restoration is fully intact, with-

No edge staining out fractures/chips or cracks

Small (as thick as a human hair)
perimeter defect

Light staining, removable by
polishing

Two or more or thicker than a
human hair chips and/or mi-
crocracks that do not affect the
integrity of the marginal fit

Staining around the edge is
moderate in intensity but ac-
ceptable

Microsculptures with damage

to edge adaptation; fractured

restorations (less than half of
the restoration)

Staining along the edge of some
depth; minor correction required

Partial or complete loss of the

Deep staining restorative material

Harmonious perimeter line,
no voids, no staining

Edge void detectable after
drying (50 pm). Small marginal
defect correctable
by polishing

Defects that cannot be corrected

by polishing (<150 pm), multiple

chips involving both the enamel
and dentin

Defects or exposure of the
dentin or lining material
(>250 pm). Microfractures
with marginal adhesion damage.
Visible fracture of the enamel or
dentin wall

The restorative material is lost,
but only in situ

FineEtch 37% phosphoric acid homogeneous etchant
gel for total etching of the enamel and dentin in direct
and indirect restorations

Registration Certificate No. RZN2018/7378 dated July 19,
2018

EsBond V-Generation Adhesive

Registration Certificate No. RZN2017/5907 dated July 03,
2017

Material characteristics:

+ Bond strength to the dentin of 20 MPa

+ Bond strength to the enamel of 21 MPa

+ pHof 2.4%

To calibrate the three experts, 15 photographs of
teeth after restorative treatment were viewed by each
expert before the clinical evaluation to ensure consis-
tency in the interpretation of the poor appearance of the
restorations. These restorations were not included in the
study. An inter-expert agreement was achieved, with at
least 85% agreement in the grading categories. An indi-
vidual standardized paper report form was prepared for
each patient, and each examiner recorded the results.
The examiners were unaware of previous evaluations at
the follow-up visits. The restorations were evaluated ac-
cording to the FDI criteria (Table 3).

DOI: https://doiorg/1017816/uds629178

RESULTS

Restorative procedures were performed according to the
study protocol; no modifications were made. Of the 125 pa-
tients examined, 45 met the inclusion criteria, and 9 were
excluded from the study because they were unable to at-
tend the follow-up visits, leaving 36 patients (Figs. 1-8).
All baseline information regarding the study participants and
the characteristics of the reconstructed units are shown in
Tables 1 and 2. All participants were evaluated at baseline
and at three, six, and nine months. However, two patients
(four restorations) did not attend the examinations at three
and six months but only at nine months. Significant clinical
parameters were evaluated at baseline and after three, six,
and nine months of restorations in the oral cavity. Inspection
of dental restorations required cleaning of the surface to be
examined: removal of biofilm and drying with compressed air
for a few seconds before removing all saliva. Visual inspec-
tion was performed at 3.5x magnification.

The main clinical criterion was retention/defect;
the boundary between the hard tissue of the tooth and
the restorative material that leaves portions of the dentin
clinically exposed has a wide range of width and possibly
depth. Optimally, a smooth transition should be achieved
between the composite and hard tissue of the tooth.
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The presence of steps at the tooth/composite interface
indicates a height difference between the hard tissue of
the tooth and the restorative material. The step is caused
by an insufficient amount of restorative material (nega-
tive step) or an excessive contour of the restoration that
extends beyond the edge of the restoration (positive step).
Enamel/dental hard tissue fracture lines are commonly
found in unrestored teeth and are primarily indicative of
the length of time the tooth has been in the oral cav-
ity. Such tooth fractures have a wide clinical spectrum,
ranging from minor enamel destruction to complete tooth
fractures. If such a clinical situation is directly related
to the restoration or its edge, it is included in the edge
adaptation category. Traumatic tooth damage caused by
an external force must be separated from this.

Crack lines within the restorative material may indi-
cate that the restoration did not withstand occlusal forces;
this is interpreted as a fracture of the material. A wide
range of fracture types, from small defects (chips and
fractures) to significant loss of material (volume frac-
tures) may occur. Some restorative material is usually
present; however, the cavity walls are exposed. A volume
fracture is a fracture within the body of the restoration,
predominantly perpendicular to the occlusal surface.

Surface chipping is a small or large cohesive fracture
of the restorative material. Such manifestations fall un-
der the defects/retention criterion.

The following additional criteria were also evaluated:
edge staining, postoperative sensitivity, and caries recur-
rence. Edge and superficial staining have different causes
and do not occur simultaneously. Staining is divided into
edge and superficial staining. Spontaneous postoperative
sensitivity was assessed one week after the restorative
procedure by asking the patient whether he or she had
any pain during this period (Tables 4 and 5).
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Edge caries is assessed when signs of caries (dis-
coloration and softening of the hard tissue) are found di-
rectly at the restoration edge without healthy tooth struc-
ture in between. Caries can progress from noncavitated
carious lesions to large cavities. It represents both new
caries at the restoration margin and recurrent SC caused
by DM areas left at the cavity edge during restoration
placement as part of a minimally invasive strategy.

STATISTICAL PROCESSING

Statistical analyses were performed according to
the treatment protocol in accordance with Consolidated
Standards of Reporting Trials (CONSORT) [11]. The ef-
ficacy of EsCom250 nanocomposite was determined by
the total proportion of inadequate restorations requiring
therapeutic intervention, i.e., replacement. The retention
rates of the restorations were calculated according to
the CONSORT recommendations [11] (Tables 6 and 7).
The cumulative proportion of inadequate quality restora-
tions was calculated using the formula:

Al =[N0 +HO) / (N1 + OP)] x 100%,

where [ is the number of previous failures before the
current examination, H is the number of new failed res-
torations during the current examination, and OP is the
number of restorations recalled (failed) in the study.
Descriptive statistics were used to describe the dis-
tributions of the evaluated criteria. Statistical analysis
for each restoration was performed for each evalua-
tion criterion (FDI and modified criteria of J.F. Cvar and
G. Ryge, 2006). Differences in the scores of the 3 groups
at 6 and 9 months were tested using Friedman's repeat-
ed-measures analysis of variance by rank (a = 0.05),
and differences in the scores of each group at baseline

Table 4. Federation Dentaire Internationale criteria used for clinical assessment: biological properties
Tabnuua 4. Kputepum BcemupHoii cToMaTonornyeckoin heaepaumu, UCnosib3yeMble AJ1s KITMHUYECKOW OLLeHKM: DUONorMyeckue CBOMCTBa

Criteria

Assessment

Postoperative sensitivity

Caries

Clinically very good

Clinically good (very good after
correction)

Clinically acceptable

(minor imperfections with no risk
of loss but not removable without
damage to teeth)

Clinically unacceptable
(repair for loss prevention)

Clinically poor
(requires remodeling)

No hypersensitivity

Mild or increasing sensitivity
and slight sensitivity that does
not require treatment

Intense sensitivity, slight sensitivity but long
lasting, and lack of sensitivity but requires
treatment

Acute or irreversible pulpitis,
endodontic treatment required

No primary or secondary caries (SC)

Low hypersensitivity for a limited
period of time; no surgical treatment
is required

Small and localized demineralization (DM)

Large areas of DM but only require preventive
measures (dentin not exposed)

Carious cavity, localized, and its treatment is
possible without complete replacement of the
restoration

Deep SC or the exposed
dentin is inaccessible to the restorative
treatment

DOl https://doiorg/1017816/uds629178
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Table 5. Criteria for assessing the quality of restorations according to J.F. Cvar, G. Ryge 2006 [7]
Ta6nuua 5. Kputepum oueHku Kauyectsa pectaspaumii no J.F. Cvar, G. Ryge 2006 [7]

Types Edge staining Retentlsr?i,pcsiefects/ Edge adaptation Ptﬁggﬁﬁg\’e Signs of caries
Alfa No edge staining Retention and Restoration retains No postoperative No obvious signs
no chipping the existing sensitivity during the of caries across
anatomical shape follow-up the tooth/material
interface
Bravo  Light surface staining Partially retained, Defined adaptation, Mild sensitivity, Very small and
(removable minor chipping V-shaped defect in  short period, does not localized signs of
if localized) defects, but the the enamel only, require treatment demineralization
restoration the probe passes
is satisfactory over two surfaces
of the tooth/material
interface
Charlie Deep staining that Lost retention and Defined adaptation Postoperative Obvious signs
cannot be removed  chipping/fractures of  and V-shaped defect sensitivity during of caries

by sanding

the restoration mass

beyond the enamel
dentinal edge

the follow-up

Fig. 2. Restoration 1.6; 1.5 after 6 months. Coloring 1.6 Alfa.
Perimeter staining 1.5 Bravo

Puc. 2. PectaBpauus 1.6; 1.5 uepes 6 mec. Oxkpawwmsatue 1.6 Alfa.
Okpalumanue no nepumetpy 1.5 Bravo

Fig. 1. Tooth 2.7. Patient M who was examined after 3 months for
impaired marginal adaptation in the form of a “step,” clinically Bravo
Puc. 1. 3yb 2.7, naumeHt M; ocMoTp uepe3 3 Mec., HapyLUeHHas
KpaeBas afianTauus B BUAE «CTYMeHbKW», KIMHUYeckn Bravo

Fig. 4. Tooth 2.6 after 9 months, deep staining, chipping along the
perimeter, and demineralization near the restoration

Puc. 4. 3yb 2.6 uepe3 9 Mec., rnyboKoe OKpalLMBaHWE, CKOMbI MO
nepuMeTpy, LleMUHepanm13aLms OKOJO pecTaBpaLyvmn

Fig. 3. Tooth 2.4 after 9 months, chipped perimeter. Bravo colo-
ring. Defects in the edge fit of Charlie require replacement

Puc. 3. 3y6 2.4 uepe3 9 mec., ckonbl nepumetpa. Okpalmsa-
Hue Bravo. [ledextbl KpaeBoro npuneraus Charlie Tpebytot
3aMeHbl

DOl https://doiorg/1017816/uds629178
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Fig. 5. Tooth 2.1 staining along the perimeter, a defect in the edge
fit in the form of a step, removable during grinding

Puc. 5. 3yb 2.1 okpawwBaHue no nepuMmetpy, LedeKT KpaeBoro
MpUneraHus B BUAE CTYNEHbKMU

Fig. 6. Teeth 1.1 2.1, restoration of Black class IV after 9 months of
examination: defects on the palatine surface in the form of peeling,
removable by grinding

Puc. 6. 3ybul 1.1 2.1, pecraspaumm IV knacc no bnaky, ocMotp
yepe3 9 Mec.: iedeKTbI Mo HEGHOI NOBEPXHOCTU B BUAE CIYLLMBAHWS,
YCTpaHUMbIe LLTMQOBKON

Fig. 7. Tooth 1.6 after 6 months, Black class |, clinically ac-
ceptable
Puc. 7. 3y6 1.6 yepes 6 Mec., | knacc no bnaky, KIMHUYECKN Npu-
eMemMo

and at 6 and 9 months were evaluated using the Wilcoxon
criterion (a = 0.05). Cohen’s kappa statistic was used to
test inter-expert agreement (85%). A significance level of
p < 0.05 was used for all statistical tests.

DISCUSSION

Preservation of restorations (retention)

No restorations were lost during the six-month ob-
servation period. At nine months, four restorations were
lost, and two others (four restorations) could not be
evaluated because the patients were not present at the
nine-month examination. According to the FDI criteria
and the modified criteria by J.F. Cvar and G. Ryge (2006),

DOl https://doiorg/1017816/uds629178

Fig. 8. Tooth 2.7, patient M, who was examined after 6 months,
with impaired marginal adaptation in the form of a step; the res-
toration surface was stained. Clinically acceptable and requires
polishing

Puc. 8. 3y6 2.7, naumeHT M.: ocMoTp 4epe3 6 Mec., HapyLLeHHas
KpaeBas afantauus B BUAE CTyMeHbKW, OKpallMBaHWe
MoBEPXHOCTM pecTaBpauuu. KnuHudecku npuemnemo, Tpebyet
NpULLAMQOBLIBaHMS

the retention rate (95% confidence interval) at 6 months
was 96% (87%-99%) for Black class I, 98% (90%-100%)
for class I, 98% (90%-100%) for classes Il and IV, and
94% (84%—98%) for class V, with no statistical difference
between any of the groups at 6 and 9 months (p > 0.05).
No abrasion facets from the contacts of the antagonist
teeth, either natural or composite restorations, were
observed during the observation period. The anatomical
shape of the retained restorations was not disturbed.

Postoperative sensitivity

At baseline, six restorations according to the FDI
criteria, and seven restorations, according to the Cvar
and Ryge criteria, performed on molars and premolars,
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Table 6. Assessment of quality criteria by the Federation Dentaire Internationale. Distribution of dental restorations by localization

(according to Black)

Tabnuua 6. OueHKa KpuTepueB KavecTBa BcemupHoi depepauumm ctomatonoros (FDI). Pacnpenenenue pectaBpauuii 3y6oB no nokanusa-

umm (no bnaky)

Follow-up Baseline

3 months

6 months 9 months

Black class

Py vy vy e

FDI kputepum | *)

L | 1 U | 1/ O A A R

+++ 12 34 08 04 14 10 30 06
oo - - - 02 04 02

Edge staining -

02 10 07 29 05 02 09 06 26 04 01 07
02 03 03 05 02 01 03 04 05 01 01 O
01 02 - 01 01 02 02 03 03 02 04

- - - - - - ..

++ 12 34 08 04 14 10 31 07

04 13 08 26 06 02 11 06 24 05 02 09

o - - - 01 01 01 01 02 05 - - 01 03 04 02 - -
pefects! bo- - - 01 02 02 02 01 02 01 03 04 01 01 -
- - 01 01 - 0 - 01 - 01 02
- - - - - -0 - - 0

Edge w12 34 08 04 14 09 28 07 03 11 07 26 06 02 10 06 20 04 - 03
adaptation woo— - - - 02 04 01 01 02 01 05 01 - 02 02 8 01 02 04
- - - - 01 02 01 04 03 01 02 01 03 04 02 02 04

- - - - - -~ 01 01 0l 01 - 0

_ 01 02

Postoperative  +++ 12 34 08 04 14 09 30 08 04 08 10 32 08 03 12 12 33 06 03 08
sensitivity - - 3 4 6 02 02 - 01 02 - 01 02 01 02
. 02

_ 02

Signs. w1234 08 04 14 11 33 07 06 13 11 32 04 04 13 11 31 07 04 06
of caries - = = = 01 01 0 01 01 02 03 - 01 01 02 01 - 03
+ -0 01 05

Note: +++, clinically very good; ++, clinically good; +, clinically sufficient/satisfactory; — clinically unsatisfactory; —, clinically poor.

showed postoperative sensitivity, with no statistical
difference. This may have been due to the total etch-
ing technique. Subsequently, these symptoms were
mild or not noted at all. At the last examination (nine
months), the defective restorations showed sensitivity,
particularly in class V, where the outer perimeter was
represented by the enamel in only 25% of the cases.
However, it is difficult to consider these data as a conse-
quence of the effect of total etching on the dentin of vital
teeth.

DOI: https://doiorg/1017816/uds629178

Edge adaptation

According to the FDI criteria, 4 restorations (3 Black
class I-Il restorations and 1 Black class V restoration)
showed minor contour abnormalities at 3 months, whereas at
6 and 9 months (not significantly different, p > 0.05), 9 res-
torations showed minor abnormalities and 3 were consid-
ered clinically unacceptable edge adaptation at 9 months.
The polishing system using polishing paste (in this study,
PolirPaste Z [Omega Dent, Russia]) is not possibly sufficient
to keep the surface layer nonporous and smooth.

15
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Table 7. Assessment of quality criteria according to J.F. Cvar, G. Ryge (2006). Distribution of dental restorations depending on the preserva-

tion of the enamel along the outer perimeter of the prepared cavity

Tabnuua 7. OueHka kputepues Kayectsa o J.F. Cvar, G. Ryge (2006). Pacnpenenerue pectaBpaumii 3y60B B 3aBUCMMOCTY OT COXPAHHOCTH

3Masm no Hapy}KHoMy nepuMeTpy NoArOTOBSIEHHO MOJoCTM

Follow-up Baseline 3 months 6 months 9 months
Enamel on the outer perimeter, %
— 100 | =50 | <25 | 100 | =50 | <25 | 100 | =50 | <25 | 100 | =50 | <25
FDI criteria *)
Alfa 32 26 14 27 20 10 2 20 0 20 19 07
Edge staining Bravo 05 06 04 06 06 03 08 06 04
Charlie 01 01 02
Alfa 32 26 14 32 26 1 31 23 07 26 2 1
Defects/retention Bravo 01 03 06 01 05 01
Charlie 01 01
Alfa 32 26 14 30 23 12 28 20 09 25 22 10
Edge adaptation Bravo 02 03 02 04 06 04 01 03 02
Charlie 01 01
Alfa 32 26 14 30 22 & 31 23 12 25 2 12
Postoperative sensitivity Bravo 02 04 01 03 01 01 02 01
Charlie
Alfa 32 26 14 32 26 13 31 25 12 24 2 12
Signs of caries Bravo 01 01 01 01 02 02 0O
Charlie

Note: Alpha, a restoration that is clinically ideal; bravo, a restoration with slight deviations from the ideal but acceptable (except for the
criteria of defects/retention and presence of caries); Charlie, a restoration that should be replaced for prophylactic purposes to avoid the

likelihood of future damage.

Edge staining of restorations

After 3 months, 14 perimeter stains (according to the
FDI criteria) and 15 restorations (according to J.F. Cvar
and G. Ryge 2006 criteria) were identified in seven pa-
tients. Five of these patients indicated smoking in the
questionnaire. Perimeter staining was positively corre-
lated with external causes of staining. After a six-month
follow-up period, one smoker exhibited Charlie staining,
and after a nine-month follow-up period, three restora-
tions exhibited Charlie staining. One patient with Charlie
staining did not smoke but consumed beverages with high
tannin content. Furthermore, surface staining of the com-
posite was observed in some restorations, particularly in
the vertical plane, apically, in Black class V in molars,
as assessed by bravo, with an insignificant intensity that
may be indicative of greater biofilm accumulation.

Signs of caries

The presence of signs that can only be attributed
to DM was identified. During observation, the great-
est number of small white spots was detected in Black
class V restorations after 9 months in the group aged
20-29 years. Thus, controlled brushing and repetition of
oral hygiene information, particularly emphasizing pa-
tients with restorations, are recommended. Furthermore,
the antimicrobial properties of the composite material
are desirable.

DOl https://doiorg/1017816/uds629178

Color rendering features

The tonal composition of the EsCom250 set, com-
prising enamel tones only, exhibits varying degrees of
saturation but maintains sufficient transparency. This
composition does not align with the opacity of the den-
tin, making it more challenging to create naturally ap-
pearing restorations through the anatomical stratification
technique, particularly within Black class IV restorations.
After 6 months, half of the class IV restorations (two out
of four) exhibited retention and edge adaptation defects.
The data in question could not be statistically processed.
Thus, recommendations regarding the combination of
tones, particularly on tones with opacities that are simi-
lar to the dentin, are needed. Tone B was rarely used
as the primary tone because of its brightness and low
opacity.

CONCLUSIONS

The technical aspects of the restorations were ex-
ecuted without any notable complications. The anatomical
shape was successfully recreated during the restoration
process, requiring no additional time. The young special-
ists demonstrated proficiency in performing all restora-
tions. The retention rates (preservation of restorations)
with the EsCom250 nanohybrid composite material placed
with EsBond adhesive in the total etching technique were
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96% (87%-99%) for Black class I, 98% (90%-100%) for
Black class II, 94% (84%-98%) for Black classes Ill and IV,
and 98% (90%-100%) for Black class V. No statistical dif-
ference in Black classes was found when examined after
6 and 9 months (p > 0.05). During the observation period,
no evidence of cavity-level caries was identified; only DM
was observed, indicating the need for caries-preventive
measures. The material’s wear resistance is sufficient
to resist surface loss because of abrasive contact with
the opposing tooth structure and restorative mate-
rial. The degree of safety of restorations observed over
9 months was sufficiently high, ranging from 87% to 99%.
Consequently, the material dental nanohybrid composite
EsCom250 (registered medical device, certificate dated
January 12, 2021, No. RZN2020/12030) can be recom-
mended for use in the provision of primary medical and
sanitary care with the diagnosis of dentinal caries in state
budget dental polyclinics.
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ABSTRACT

The prevalence of partial tooth loss among adults is up to 75%. Temporomandibular joint (TMJ) diseases are no less com-
mon. According to various data, the incidence rate ranges from 28% to 79% and depends on the age and population examined.
This study aimed to describe the method of using SCENAR therapy in complex staged rehabilitation of a patient with TMJ dys-
function, forced position of the lower jaw, and partial tooth loss. In the rehabilitation, basic research methods were used, such
as history taking, external examination, extraoral examination of the TMJ and lower jaw muscles, and intraoral examination.
Analysis of diagnostic models of the jaws and their installation in the articulator, analysis of captured diagnostic photographs of
the dentition and face, X-ray examination, and functional diagnostic methods, such as electromyography of lower jaw muscles
and sonography of the TMJ, were also performed. The use of SCENAR therapy in the rehabilitation of patients with TMJ dysfunc-
tion, partial tooth loss, and forced position of the lower jaw led to the relaxation and equalization of the tone of the lower jaw
muscles. As a result, the lower jaw occupies an optimal position, the TMJ functioning is normalized, and articulation improves.
This approach to the rehabilitation of patients allows one to obtain a long-term functional and aesthetic result.

Keywords: SCENAR therapy; TMJ dysfunction; partial tooth loss; forced position of the lower jaw.
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Npumenenne CKIHAP-Tepanuu B peabunurauum
NaLMUeHTOB C YaCTUYHOM NoTepei 3y60B, BbIHYXKAEHHbIM
NoJIoXKeHUeM HUXKHEHU YenocTu U AUChYHKLUEH
BMCOYHO-HMKHEYESIIOCTHOro CycTaBa

P.A. ®agees ', M.A. Yeban 3, H.B. Mposoposa 3, T.A. TnmHa *
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“ Cankr-Tetepbyprckuil rocynapctBenHbii yHusepeuet, CaHkT-etepbypr, Poccus

AHHOTALNA

PacnpocTpaHeHHOCTb YacTUYHOM MoTepu 3yDOB Cpeay B3pOCnoro Hacenewus coctaenseT fo 75 %. He MeHee pacnpoctpa-
HeHbl M 3a00/1eBaHMSA BUCOYHO-HUMHEYESIIOCTHOMO CycTaBa. 10 pasfnnyHbIM AaHHbIM, YacToTa UX BCTPEYAEMOCTU COCTaBASET
ot 28 po 79 %, 3aBucKT OT BO3pacTa U KOHTUHreHTa obcnefoBaHHbIX [5]. CTaTha nocBsLLeHa onMcaHWio METOAUKM NpUMe-
HeHns CKIHAP-Tepanum B KOMNNEKCHOM 3TamHON peabunuTaumn MauMeHTKU ¢ AUCYHKLUMEN BUCOYHO-HUKHEYENIOCTHOrO
CYCTaBa, BbIHYXEHHbIM MOJIOXKEHNEM HUKHEN YemoCTU U YacTUYHOW noTepeii 3y6oB. B npouecce peabunuraumm naumeHTKu
MCMOMb30BaHbl OCHOBHbIE MeTO[bI MCCe0BaHusA (CO0p aHaMHe3a, BHELUHWIA 0CMOTp, BHEPOTOBOE 06Cnei0BaHNe BUCOYHO-
HUXKHEYENIOCTHOTO CYCTaBa U MbILLL, NPUBOAALLMX B LBUMEHME HUKHIOK YENHOCTb, BHYTPUPOTOBOE 00CNef0BaHWe) U LONOM-
HWUTENbHblE — U3Y4EHME AUArHOCTUHECKUX MOAESEN YeIOCTEH, UX YCTAHOBKA B apTUKYNATOP W aHaiu3, NoSly4eHue U aHanms
AnarHoctuyeckux dotorpaduii 3ybHbIX pAAOB 1 NMLA, PeHTreHonornyeckoe 0bcneoBaHne, a Takke METOAbI YHKUMOHAMb-
HOM [MarHoCTUKM: 37IeKTpoMUOrpadms MbilLL, MPUBOASALLMX B ABVKEHWE HUMKHIOW YemoCTb U COHOrpadus BUCOUHO-HUXK-
HeyencTHoro cyctaea. [puMeHenne CKIHAP-Tepanuu B peabunutaumm naumeHToB C AMCHYHKUMEN BMCOYHO-HUMKHEYE-
JIOCTHOTO CYCTaBa, YacTUYHOW noTepent 3y60B M BbIHYKAEHHBIM MOSIOXKEHMEM HUXHEN YENOCTU NPUBOAMT K penaKcaLuu
W BbIPAaBHWBAHMIO TOHYCA MbILIL, MPUBOJALLMX B ABUMEHME HIKHIOW YeNocTb. B pesynbrate HUMKHSAS YeNtocTb 3aHUMaeT
ONTMMasbHOE MOMOXEHWE, HOpManu3yeTca paboTa BUCOYHO-HIKHEYEKCTHOMO CYCTaBa, YNydluaeTcs apTukynaums. Mopob-
Hblil MOAXO0A B peabunuTaumu naumyeHToB No3BOASET NOAYYNTb JOATOCPOYHbIA GYHKLMOHANBHBIA W 3CTETUHECKWIA pe3ynbTar.

KntoueBble cnosa: CKIHAP-tepanus; aucoyHkuma BHYC; yacTnuHas noteps 3y60B; BbIHYXKAEHHOE MONOXKEHUE HUXKHE
YenCTH.
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CLINICAL DENTISTRY AND
MAXILLOFACIAL SURGERY

BACKGROUND

Partial tooth loss occurs in up to 75% of adults
[1-3]. Temporomandibular joint (TMJ) disorders are no
less common. According to various data, their incidence
ranges from 28% to 79% [4—-6] depending on the age and
population studied [5].

Some researchers believe that incorrect determina-
tion of the optimal mandibular position when rehabili-
tating patients with orthopedic constructs is one of the
causes of TMJ disorders [1, 6, 7].

An unphysiological mandibular position can result in
occlusal imbalance; impaired articulation of the man-
dible; articular disc displacement; clicking, noise, and
pain in the TMJ; and impaired balanced functioning of
the mandibular muscles (2, 5, 7, 8].

Some researchers have demonstrated that the mus-
cles that drive the mandible in a relaxed state are an
indispensable condition for determining the optimal man-
dibular position and ensuring effective mastication. This
assertion is based on the axiom of physiology, which
posits that optimal muscle function is realized from a
completely relaxed position (resting state), when muscle
fibers have optimal length [1, 6, 71.

Certain specialists recommend the use of transcuta-
neous electroneurostimulation of the trigeminal, facial,
and accessory nerves to relax the masticatory muscles
and determine the optimal mandibular position [7, 8].
SCENAR therapy represents a variant of this physical
therapy [9, 10].

This study aimed to present a method of SCENAR
therapy in the complex stage of rehabilitation of a pa-
tient with TMJ dysfunction, forced mandibular position,
and partial loss of teeth.

MATERIALS AND METHODS

During patient rehabilitation, various research meth-
ods were employed, including anamnesis collection, ex-
ternal examination, extraoral examination of the TMJ and
mandibular muscles, intraoral examination, and the study
of diagnostic models of the mandible and their analysis
in the articulator. In addition, diagnostic photographs of
the dental rows and face were analyzed, radiological ex-
aminations were conducted, and functional diagnostics
were performed using electromyography of mandibular
muscles and sonography of the TMJ.

RESULTS AND DISCUSSION

Patient K (69 years old) presented to the medical cen-
ter in September 2019 with complaints of whispering,
difficulty chewing food and clenching teeth, and clicking
and pain in the TMJ area.

Val. 2 (1) 2024
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The patient’s medical history included previous dental
treatment at a clinic in St. Petersburg. The treatment in-
volved the fabrication of permanent metal—ceramic ortho-
pedic constructions supported by teeth and implants. After
fixation of the structures, the patient experienced displace-
ment of the lower mandible to the side and the absence of
tight occlusal contacts of the lateral teeth. Subsequently,
the patient experience auditory phenomena, which were ac-
companied by clicking and pain in the TMJ area.

Objectively, crown defects were observed on teeth 1.5,
1.3,2.2,2.3, 2.6, and 3.1. In addition, a deformation of the
occlusal plane, with the occlusal plane being lower on
the left than on the right, was noticeable. Furthermore,
an overlap of the upper incisors over the lower incisors
by more than two-thirds of the crown height was evident.
The center lines of the upper and lower rows of teeth
were displaced to the left by 4.0 and 3.0 mm, respectively.
The ratio of the molars and canines on the right and left
sides was Engel class Il. Upon closure of the teeth, a firm
contact was observed in the anterior row of teeth. During
the opening and closing of the mouth, through the external
auditory canals, clicks were noted in the right and left
TMJ. Palpation of the medial wing muscles on the right
and left sides was associated with pain.

A preliminary diagnosis was made based on the clini-
cal examination results. The diagnosis was TMJ mus-
culo-articular dysfunction, forced position of the lower
mandible, partial loss of teeth on the upper and lower
mandibles, and restoration with orthopedic constructions
supported by teeth and implants.

Computed tomography (CT) of the mandibles (Fig. 1),
CT of the TMJ (Fig. 2), electromyography of the mandibu-
lar muscles (Fig. 3), and sonography of the TMJ (Fig. 4)
were performed for diagnostic purposes.

The CT of the TMJ revealed that the head of the
mandible was displaced distally on the right side.
The mandibular heads were deformed on both sides.
Electromyography revealed increased tone of tempo-
ral and bicuspid muscles at the existing position of the
mandible. Sonography revealed the presence of clicks on

Fig. 1. Pretreatment computed tomography of the jaws of pa-
tient K., 69 years old
Puc. 1. KomnbtoTepHas Tomorpamma yentocteit naumeHTku K.,

69 net, o neyeHus
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Fig. 3. Electromyogram of the muscles that move the lower jaw
Puc. 3. 3neKTpoMMorpamMMa MbILLLL, MPUBOASALLMX B ABUMKEHUE HUMKHIOKW YEMIOCTb
fl Right Joint LeftJoint B RightJoint Left Joint
' eCI;).ée Op:e.r.\—) .é—CIose::Open; ”3 (;élose ‘(‘)‘pen—) eCI:o.se Opén—5
) Left Joint

Right Joint

¢ Close Open -

: i Left Joint ¢

¢ Close Open—

‘Right Joint :

¢ Close Open—) :

eclose Open —)

Fig. 4. Sonography of the temporomandibular joint
Puc. 4. CoHorpacus BUCOYHO-HUKHEYESTIOCTHBIX CYCTaBOB

7816/uds630187

0Ol https://doi.org/10.]



CLINICAL DENTISTRY AND
MAXILLOFACIAL SURGERY

the right and left TMJ regions when opening and closing
of the mouth. The preliminary diagnosis was confirmed
based on the diagnostic measures.

To relax the masticatory muscles and determine the
optimal position of the mandible, SCENAR therapy was
performed in 1.5-Hz mode, intensity 3, and exposure
time of 60 min. Electrodes were placed on the trigeminal
nerve ganglion on the right and left sides.

After SCENAR therapy, the muscle tone was re-
stored to within the normal range, and clicking in the
TMJ area when opening and closing the mouth re-
duced significantly (Figs. 5 and 6). A silicone recorder
of the new mandibular position was obtained. Based
on the obtained mandibular position, a muscle—tendon

Val. 2 (1) 2024
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stabilizer (mouth guard) was fabricated for the mandible
(Fig. 7).

Six months after the initial use of the mouth guard, elec-
tromyography of the mandibular muscles and sonography
of the TMJ were repeated, which demonstrated normalization
of muscle tone and absence of clicking in the TMJ (Figs. 8, 9).

Subsequently, the musculotendinous stabilizer was
replaced with temporary occlusal onlays made of com-
posite material. Occlusal onlays allow for the mainte-
nance and stabilization of the selected mandibular posi-
tion, including during eating (Fig. 10).

The subsequent phase of prosthetics entails the se-
quential fabrication and placement of temporary dentures
on the upper and lower jaws.
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Fig. 5. Electromyography data after percutaneous electrical stimulation therapy
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Fig. 6. Sonography data of the temporomandibular joint after percutaneous electrical stimulation
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Fig. 7. Mouth guard on the lower jaw of patient K.
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Fig. 8. Electromyography data after 6 months of using the mouth guard
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Fig. 10. Temporary occlusal pads made of composite material on the dentition of the upper and lower jaw
Puc. 10. BpeMeHHble OKKIHO3MOHHbIE HAKNAAKM M3 KOMMO3UTHOrO MaTepuana Ha 3ybHbIX psiaax BEPXHEN U HKHEN YentocTu

Fig. 11. Permanent metal-ceramic structures based on the teeth and implants: a, anterior projection; b, occlusal projection of the upper
dentition; ¢, occlusal projection of the lower dentition
Puc. 11. MocTosiHHbIE MeTanIOKepaMUYeCKue KOHCTPYKLIMM C OMOPOi Ha 3ybbl U UMMNaHTaThl: @ — NEepefHss NPOeKUMs, b — OKKII03U-
OHHas MpOeKLMA BepxHero 3ybHOro pAAa, ¢ — OKKITH3WUOHHAA NPOEKLMA HKHEro 3y6HOro paaa

After 4 months of using the temporary structures,
the fabrication and fitting of the permanent den-
tures with tooth and implant support were completed
(Fig. 11).

The patient is currently satisfied with the prosthetics
and does not have any complaints related to the mastica-
tory apparatus.

CONCLUSIONS

The use of SCENAR therapy in the rehabilitation of
patients with TMJ dysfunction, partial tooth loss, and
forced mandibular position facilitates the relaxation and
equalization of the tone of the lower mandibular muscles.
Consequently, the lower mandible is optimally positioned,
the function of the TMJ is normalized, and articulation is
enhanced.

Before the fabrication of permanent dentures,
the selected mandibular position must be stabilized in
several stages. This can be achieved through the use of
a musculotendinous stabilizer (mouth guard), temporary
occlusal onlays, and temporary prosthetic structures.
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PeHTreHonormyecKkum KOHTPOJIb Ha 3TaNnax JieyeHuA
KaK UHCTPYMEHT CHU)XXeHUA PUCKOB UMIJIaHTallUKn
M.A. Ynbucosa ', AM. Conosbesa ?, E.M. YepHoson ', AJ1. Pybexos ', 0.B. LLlanak ', 3.I'. Abakapos *

! CeBepo-3ana/Hblil rocyAapCTBEHHbI MeAMLIMHCKWIA yHnBepcuTeT M. W.A. Meunnkosa, CankT-Metepbypr, Poccus;
2 YIHCTUTYT MeaMUMHCKOro 06pa30BaHma HalvoHanbHoro MeMLMHCKOro UCCIej0BaTeNbCKOro LieHTpa uMenm B. A. Anmasosa, CaHkT-Tetepbypr, Poccus;
3 000 «JIAHA-JIEHT Mntoc», Mockea, Poccus

AHHOTALNA

OfHMM 13 3Q(EKTUBHBIX MHCTPYMEHTOB CHUXEHWS PUCKA OLUMOOK M OCMOXKHEHWA B AEHTaNbHOM UMMNaHTaLMK ABNSeTCS
PEHTTeHOJI0rMYecKoe ConpoBoaeHue. KoMBMHaLMM TpexMepHbIX (KOHYCHO-y4eBasi KOMMbloTepHas ToMorpadus) U AByX-
MepHbIX (OpTONaHTOMorpaMMa v paamoBuanorpacma) peHTreHoNorMYECKUX UCCeA0BaHMIA NO3BONIAAET NOBbICUTL CPOK CITYXK-
6bl IMNNAHTATOB 3a CYET AeTalbHOT0 MIaHUPOBaHMWSA, KOHTPOIA NPaBUIIbHOI YCTaHOBKW UMINIAHTaTOB, AMHAMUYECKOI OLieH-
KM COCTOSIHWUSI MEPUMMMNAHTATHLIX TKaHe! M paHHell AMArHOCTUKM pasBUTUA MPU3HAKOB nepuMMmnnantuta. OfHaKo cpeau
MPaKTUKYIOLLMX Bpayeil HeT eAMHOr0 MOHUMAHWS, Kakue MMEHHO MCCNe0BaHMA M Ha KaKuX 3Tamnax JleyeHus criefyeT Ha-
3HayaTb MauMeHTy C [eHTaNbHbIMM UMMNIaHTaTaMU. 3T0 NOBbILIAET KaK OMacHOCTb HECBOEBPEMEHHOTO BbISIBNIEHUS OLLMBOK
W OCTIOXKHEHWIA Ha 3Tamnax NeYeHus, Tak 1 BEPOATHOCTb MMNepAMArHOCTUKM NMpK Ha3HAYeHWM NaLMeHTy HeobOCHOBaHHbIX UC-
CNefioBaHuiA. B cBA3M € 3TUM HaM MpeaCTaBNAeTCA paUMOHaNbHBIM AajbHeliluee U3yyeHne AaHHON TeMbI, LLeMbio KOTOPOro
bynet pa3paboTka NPOTOKONA PEHTFEHOMIOMMYECKOTO COMPOBOXAEHUS UMNIAHTONIOMMYECKOTO NIEYEHNS.

KnioueBble cfioBa: KOHYCHO-Ny4YeBas KoMnbtoTepHas Tomorpadms; KITKT; 3ybHon uMnnaHTat; ocnoXHeHUs Npy UMMNaHTaLmm.
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Radiological support as a risk reduction tool
in dental implantology
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ABSTRACT

X-ray support is one of the effective tools to reduce the risk of errors and complications in dental implantology. The combina-
tion of three-dimensional (cone-beam computed tomography) and two-dimensional (orthopantomogram and radiovisiography)
X-ray examinations helps increase the long-term results of the implant treatment through detailed planning, monitoring of the
correct installation of implants, dynamic assessment of the condition of tissues surrounding the implant, and early diagnosis
of periimplantitis. However, no consensus has been established among practitioners of which studies and at which stages of
treatment should dental implants be prescribed to a patient. These concerns increased the risk of untimely detection of errors
and complications at the stages of treatment and the likelihood of overdiagnosis with the appointment of unnecessary exami-
nations to the patient. Thus, more studies on this topic and the development of a protocol suitable for X-ray support during
implant treatment are warranted.

Keywords: cone-beam computed tomography; CBCT; dental implant; implant complications.
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JIYHEBAA IMATHOCTVIKA B CTOMATOOT A

BBENEHUE

PeHTreHonornyeckue uccnefoBaHUs SBASKOTCA HEOTb-
€MJIeMOM YacTblo UMMIAHTONOMMYECKOrO JieueHus. XopoLuas
BM3YaNin3aUms KOCTHbIX CTPYKTYp, aHaTOMUYECKM 3HAYUMbIX
06pa30BaHuiA, paBHO KaK CaMWUX UMMIaHTaToB U KOMMOHEH-
TOB MUMMJIAHTALMOHHBIX CUCTEM Ha Pas3/IMYHbIX 3Tanax Jieye-
HWS, NO3BOJISIET HE TOJIbKO IPAMOTHO CMIaHUPOBATh JIeYeHMe,
HO W MPOKOHTPOIMPOBATL NPaBUSIBHOCTb €10 BhINoHeHUs [1].

OCHOBHOW LeSIbl0 PEHTTEHOOMMYECKOr0 COMPOBOXAE-
HWS UMMTAHTONOTUYECKOTO NIeYeHMs ABNAETCS BO3MOXHOCTb
YBENMYUTbL CPOK C/yXObl MMMNIAHTATOB 3a CYET AETalbHOM0
MNaHUPOBAHWUA UMMNAHTaLMKU, KOHTPONS NpaBUNbHOM ycTa-
HOBKM MMMJIQHTaTOB, JMHAMUYECKOW OLEHKU COCTOSHUA Ne-
PUMMMNIAHTATHbIX TKAHEl W paHHel AUarHoCTUKM NPU3HAKOB
NePUUMNIAHTMTA B TeYeHne Habnopenus [2].

PeHTreHonormyeckas [uarHocTMKa npu NOArOTOBKE
K NpOBeJEeHMI0 NPOTe3UPOBaHUA C OMOPOW Ha [AeHTanbHble
MMNaHTaTbl NpeJycMOTPEeHa KIIMHNYECKUMM PEKOMEeHaLMS-
mu CToMatonormyeckon accoumaumm Poccum npu okasaHum
CTOMATO/IONTMYECKON MOMOLUM MauWeHTaM C [uarHo3amu
YaCcTUYHOE M MONHOEe OTCYTCTBME 3yDHOB (YacTMYHas BTOPMY-
Has afieHTus, noTeps 3y0oB BCNEACTBME HECYACTHOMO CIy-
yas, yAaneHus WM JIOKaNM30BaHHOMO MapofoHTuTa) [3, 4]
B pasgene «TpeboBaHMs K AuarHocTMke ambynaTtopHo-no-
JMKIIMHUYECKOW». 13 METOA0B Ty4eBOM AMArHOCTUKY, Nepe-
UMCNEHHBIX B Ha3BaHHbIX BbILIE [JOKYMEHTax, B pasgenax,
MOCBSALLEHHBIX anropuTMaM U 0C06EHHOCTAM MpoTe3vpoBa-
HWA C UCNOJIb30BaHWEM UMMJIAHTATOB, YKa3aHbl NaHOpPaMHas
W mpuLenbHas peHTreHorpadus. BmecTe ¢ TeM B pasgena,
OTHOCALLMXCSA K TPeBOBaHUAM K aMbynaTopHO-MONMKIMHKYE-
CKOMY NIeYEHUI0, YETKUIA anropuT™M KOHTPOSIbHOrO Jy4eBOro
obcnenoBaHMsa Ha atanax U Mo OKOHYaHWW MPOTE3UPOBaHMS
Ha AeHTaNbHbIX UMNNaHTaTax He yKkasaH. OTcyTcTBUe corna-
COBaHHOr0 MHEHWs N0 AaHHOMY BOMPOCY HapyLlaeT npeeM-
CTBEHHOCTb B (opMynMpoBKe defepanbHbIX KIMHUYECKUX
PeKoMeH[aLmi, NOCKOMbKY NpW Apyrux BUAAx CTOMarosio-
TMYECKMX BMELLATENIbCTB, HaNpUMep, Npy 3HLOLOHTUYECKMX
BMeLLATeNbCTBaX B XOLE OKa3aHWs MOMOLLM MauueHTaM
¢ 3aboneBaHuUAMM NyNbMbl W NepUanuKanbHbIX TKaHel 3y-
60B, MeTOAblI PEHTIEHO-NY4EBOr0 UCCEL0BAHUS BKIIOHEHbI
B K/IMHUYECKMIA MPOTOKON He TONbKO Ha 3Tane AUarHoCTUKK,
HO TaKJKe Ha 3Tanax 1 Mo 3aBepLUEHUN JIEYEHMS.

Bonpoc o paumoHanbHOM Bbibope MeTOL,0B PEHTTEHO-TY-
YeBOro MUCCef0BaHUA TakxKe TpebyeT uaydenus. B HacTos-
Lee BpeMs, Hapady C TPaAMLMOHHBIMW MeTof,aMu NiaHap-
HOM (MNOCKOCTHOM, [IBYXMEPHOM) peHTreHorpadmm LIMPOKoe
pacnpocTpaHeHMe B aMbynaTopHOM CTOMaTONOrMYecKon
MPaKTUKe NOY4YUN METO[, KOHYCHO-JTy4eBOW KOMMbIOTEp-
Hon Tomorpadmu (KJTKT). B oTiuume oT MynbTUcCnmMpanb-
Hon (MynbTUcpe30BoiA) KT maHHbIA MeTon, obnafaet pAmoM
npeuMyLLLecTB [ aMbynaToOpHOI MPaKTUKK, BKIOYas Cy-
LLEeCTBEHHO MEHBLUYI A03Y JIyYeBOM HarpysKu U JyuLlyio
3PrOHOMMUYHOCTB [1191 pa3MeLLEeHMS! B MOSIMKIIMHUYECKUX YCO0-
Busax. Mcnonb3osanue KJIKT B uMnnaHTonorum Bapbupyet ot
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NpeAonepaLyoHHOro aHanm3a aHaTOMUYECKUX 0CObeHHOCTEV
¥ KOMMbIOTEPHOrO N/1aHMPOBaHMs JieyeHnus 4o nocseonepa-
LIMOHHOM oLeHKM nonoxenus uMnnanTatos. KITKT sBnsetcs
HEe3aMEeHUMbIM MHCTpyMeHTOM i 3-MepHoro (3D) nnauu-
POBaHUS M OLEHKW MONOXKEHWUS UMMaHTaTa, NPOMUNaKTUKK
OCJTOXHEHWI CBA3aHHbIX C MOBPEXLEHWEM aHAaTOMUYECKH
3HaUYMMBIX CTPYKTYP, TaKUX KaK BEPXHEYENCTHas Masyxa,
HWKHeanbBeONSPHBIA HEPB U KOPHM coceHuX 3y6oB [5].

Bonpoc 06 ncnons3osanum KJTKT B KauecTse eiMHCTBEH-
HOr0 AMarHOCTMYECKOTO0 WHCTPYMEHTa OCTaeTcsl CMOpHbIM.
Hanuune aptedakToB 3HauMTeNbHO YXyALIAET BU3yan3aLmio
TKaHeN BOKPYr MMMaHTaTa. 3T0 MOXKET 3aTPYLHATb OLEHKY
PEHTIEHONOrMYECKON KapTUHbI U NPUBECTU K JMarHocTuye-
CKUM oLumbKaMm [6]. B KauecTBe bonee npefnoyTUTENbHbBIX
METOLOB WCCe0BaHUA MOTYT ObiTb PEKOMEHJ0BaHbI Op-
TonaHToMorpadua u paguosusuorpadmsa [7]. OnTManbHbIn
MPOTOKOJT PEHTTEHOSIOMMYECKOr0 CONPOBOXAEHNSA UMMIAHTO-
IOTMYECKOr0 JIEYEHNS JOMIKEH OCHOBbLIBATHCA HA KOMOMHaLMK
3D (KJIKT) n 2D (opTonantoMorpamma (OM1T) u paauoBu3mno-
rpacws) peHTreHoN0rMYeCKUX UCCNIeA0BaHNIA, HaNPaBNEHHbIX
Ha NpoGUNaKTUKY, BbISBIIEHME OLIMOOK M OCTIOKHEHUN.

MATEPUAJIbI U METO/bI

Wccneposanue bbino npoBeseHo Ha 6ase apxmBoB peHT-
FeHOrpaMM [BYX CTOMATONOTMYECKUX KIMHUK: KIMHWKa A
(r. Cankr-MeTtepbypr) n knMHuKa B (r. Mocksa).

[ins vccnenoBaHus 0TOBpaHbI 3N1EKTPOHHbIE UCTOPUM BO-
Ne3HW 36 NaLMEHTOB C 3aBEPLUEHHBIM MPOTE3VUPOBAHNEM Ha
MMMMaHTaTax, BbINOIHEHHBIM N0 2-3TanNHOMY NPOTOKOJY.

KpuTepum BKITlOYEHNS NALMEHTOB B rpynny UCCNeLoBaHuS:

- BO3pacT cTapiue 18 ner;

* BKJ/IOYEHHBIN UM KOHLUEBOW AedeKT 3ybHoro psga
MPOTSIKEHHOCTLIO He 6onee 3 eanHuL;

* Ha MOMEHT YCTaHOBKYW MMMJIaHTaTa 3aXKMBLLWIA afbBe-
ONISIPHBINA OTPOCTOK (BpeMS C MOMEHTa yAaNneHns He
MeHee 6 Mec.);

* PaCKpbITME MMMNMaHTaTa He paHee, YeM yepe3 3 Mec.
nocre YCTaHOBKM.

MepcoHanbHble AaHHbIE NALMEHTOB OblNW 3alwKMdpoBaHbI

B BMAe DyKBEHHO-4MCN0BOro Koaa. Ha Kaxpaoro nauumeHTa
Bbina 3aBefieHa nanka ¢ Ha3BaHWeM, COOTBETCTBYIOLLMM Kogy
naumeHTa, Kyaa bbiim cobpaHbl Bce peHTreHonornyeckue 06-
crefoBaHus B npouecce neyenus (puc. 1).

[ins panbHemwwero aHanusa uccnefoBaHus bbinm pas-
neneHbl Ha rpynnbl: KITKT, ONTT, RVG (paauosusmnorpadms)
(puc. 2).

TakxKe BbINMOMHEHO pacnpefefieHne UCCNef0BaHuiA no
3TanaM neyenus (puc. 3):

* [0 Hayana NeyeHns (guarHocTuKa);

* ocne yCTaHOBKM MMMaHTaTa;

* Mepep pacKkpbITUEM UMMNNAHTaTa;

* Ha 3tane dhopMuUpoBaTens eCHEBON MaHKETbI;

 nocne GUKCaLMM NOCTOSIHHOW OpTOMeAUYECKON KOH-
CTPYKLMM.
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Puc. 1. lpuMep namnkv ¢ peHTreHoor1YeckUMmM UCCnefoBaHNAMMU 0HOTO U3 MauMeHTOoB. [lepcoHanbHble AaHHbIe MaLMeHTa 3awnMdpoBaHb!
B BMAe BYKBEHHO-YMCNOBOro KOAA

Fig. 1. A folder containing X-ray imaging data of one patient. Patient data are encrypted in the form of an alphabetic and numeric
code

c

Puc. 2. PasnnuHble BUAbI PEHTTEHONOMYECKUX UCCNeL0BaHUNA OLHOTO W TOTO JKe MalMeHTa: @ — KOHYCHO-y4eBas KOMMbOTepHast
ToMorpagus; b — opTonaHToMorpadus; ¢ — pannosusuorpacms

Fig. 2. Types of X-ray examinations of the same patient: a, cone-beam computed tomography; b, orthopantomography; c, radio-
visiography

Puc. 3. PeHtreHonornyeckoe obcnefoBaHe 04HOIO 1 TOFO Xe NaLMeHTa, BbIMOJHEHHOE Ha PasfIMyHbIX 3Tanax: @ — OpTOMaHTOMOrpaMMa
Ha 3Tane YCTaHOBKM MMMaHTaTa; b — opTonaHToMorpaMMa c opMMpoBaTeNieM [IeCHeBOM MaHXKeTbl Ha 3Tane GOopMUPOBaHNS MAMKUX
TKaHeW; ¢ — OPTOMaHTOMOrpamMMa nocie YCTaHOBKU OKOHYATeNbHOI OPTONEeANYECKON KOHCTPYKLMK

Fig. 3. X-ray examination of the same patient performed at various stages: a, orthopantomogram at the implant installation stage;
b, orthopantomogram with healing abutment at soft tissue formation; c, orthopantomogram after the installation of the final orthopedic
structure
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JIYHEBAA IMATHOCTVIKA B CTOMATOOT A Tom 2,

PE3Y/IbTATbl UCC/IEQOBAHUA

B npouecce HabniopeHus 36 naumeHTaM BbINOJSHEHO
113 uccnepoBanuid, u3 HUX 75 B KnuHuke A n 38 B KnnHuke B,
B ToM yncne KJIKT — 51 (45 %) u ONTI — 45 (40 %)
n RVG — 17 (15 %). PacnpepeneHue uccnenoBaHuii no rpyn-
nam npeacTaBneHo B Tabnuue 1.

/3 uMetolmMXcs JaHHbIX BUHO, YTO B 00EUX KJIMHUKaX
naumeHTaM B 00513aTeNIbHOM MOpPALKE BbINOJHANOCH PEHTre-
Honorvyeckoe obcnefoBaHue o nedeHus. Mpu 3TOM B Kade-
CTBe METOAA MCCNie0BaHMA BO BCEX Ciyvasx Obiio 0TAaHO
npegnoyteHne KJTKT (tabn. 3).

0pHako AanbHEMWMA NPOTOKON PEHTTeHONIOrMYECKoro
COMPOBOKAEHMUS OTAIMYANCS DoNbLUe BapuabenbHOCTbIO U BO
MHOFOM 3aBUCEJ1 OT JIMYHBIX MpeanoyTeHuid Bpaya. To xe
MOXHO CKa3aTb 1 0 BbIDOpe METOfa PEHTrEHO-NYYEBOMO HUC-
cnepoBaHus. Ecnu ¢ Lenblo AMarHOCTUKM [0 Hauana neve-
HWSA BpaYebHbIi BbIOOp eanHOAYLLHO bbin oTAaH 3D nyyeBoii
oMarHocTuke (BceM naumeHtaM bbina BbinonHeHa KJTKT),
TO B JaNibHEMLLIEM Ha OJHMX U TeX e 3Tanax jeyeHus na-
LMEHTY MOTIM ObITb Ha3HaYeHb! pasHble BUAbI y4eBOro 06-
cnepoBaHua (Tabn. 4).

VHMBGDCMTQTCHGH CToMartonormd
M HeI0CTHO-NTMUeBan xmpyprma

N2 1, 2024

ObCYXOEHWE PE3Y/IbTATOB

PeHTreHonornyeckoe obcrnefoBaHve NaLMeHToB Npy Npo-
TE3MPOBaHNUM C OMOPOM Ha AeHTaNbHble UMMaHTaThl MPOBO-
JVTCS Ha 3Tanax AWarHOCTMKM U OCYLLECTBNIEHUS JIeUeHUs.
OCHOBHOIA Liefbt0 IarHoCTUYECKUX UCCTIef0BaHUI ABNSETCS
OLEHKa MCXoAHoW cuTyaumn u 3D-nnaHupoBaHue. Llenbto
PEHTIEHONIOMMYECKOr0 COMPOBOXAEHMSA Ha 3Tamax JieyeHus
ABNSAETCA ONepaLMOHHas HaBUraLMs, KOHTPOSIb MOJTyYeHHbIX
pe3ynbTaToB M KOPPEKTUPOBKA AaNIbHENLLIMX LeACTBUIA.

besycnoBHbIM BbIDOPOM Bpayen Ha 3Tane AMarHoCTU-
yeckoro 0bcnefoBaHWA NauMeHTa nepeq NMpoTe3VpOBaHUEM
Ha [eHTaNbHbIX MMNNaHTatax sensetca Meton 3D peHtre-
Ho-ny4eBoi anarHoctukn — KJTKT, o ueM cBuaeTensCTBYOT
nony4yeHHble Hamu pe3ynbtatbl. Meton KJIKT 6bin npuMeHeH
C Liefbi0 IMarHoCTUYecKoro obcnefioBaHus nepes UMMaH-
Taumen y BCex NauMeHTOB B 06enx KauHMKax. [penmyLie-
CTBOM [aHHOro BMAA MCC/efloBaHMI Ha 3Tane AMarHOCTUKM
¥ NJIaHMPOBaHMs NeYeHns ABNSeTca BO3MOXHOCTb 3D oueH-
K1 QOpMbl anbBEONSPHOTO OTPOCTKA U PACMOSIOKEHNUS TaKUX
aHaTOMMYECKM 3HaYMMbIX 00pa30BaHUiA, KaK KOPHU COCELIHUX
3y60B, HUKXHEYENIOCTHON KaHaM, BepXHEYemoCTHas nasyxa.

Tabnuua 1. Pacnpepenexue npoBeeHHbIX PEHTTEHONIOMMYECKUX UCCe0BaHMI MO BULAM

Table 1. Distribution of X-ray examinations by type

Bup vuccnemoBaHui KonuyecTtBo nccnenoBaHui [onsg, %
KoHycHo-nyyeBas KoMnbloTepHas ToMorpadums 51 45
OpTonaHToMorpamma 45 40
Paavnosuamorpadus 17 15
Wroro 113 100

Ta6nuua 2. OcHoBHbIE 3Tanbl MMMJIAHTONIOMMYECKOT0 SIEYEHNS, HA KOTOPbIX NaLMeHTaM NpOBOAMIIOCH PEHTTEHOMOTMYECKOe UCCIef0BaHme
Table 2. Main stages of implantological treatment with X-ray examination

JItan neyenus

KonunyectBo nccnenoBaHui KonunyecTtBo nccnenoBaHui

B K/MHMKe A B KNWHUKe B
[lo Hauana neveHuns (AMarHocTMKa) 20 16
lMocne ycTaHOBKM MMMNaHTaTa 19 16
lepen packpbiTMeM MMNNaHTaTa 17 0
C dopmupoBaTenem AecHol 6 0
Mocne ycTaHOBKM OPTOMEANHECKOH KOHCTPYKLMM 13 6
Wroro 75 38
Ta6nuua 3. AHanu3 PeHTreHONOTMYECKUX UCCIIeLOBaHWIA, BbIMOSHEHHBIX 10 JIEYEHUS Ha 3Tane AMarHoCTUKM
Table 3. Analysis of pretreatment X-ray images at the diagnostic stage
Bup uccnepnosanms KonuuecTso nccneposanuii Hlons, %
KoHycHo-nyyeBas KoMnbtoTepHast ToMorpadums 36 100
OpTonaHToMorpamMMma 0 0
Papmosusuorpadus 0 0
06cnepoBaHWe He MPOBOAMIOCH 0 0
Wroro 36 100
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Tabnuua 4. AHanu3 peHTreHoNOTMYECKUX UCCIe0BaHMIA, BbINONHEHHbIX Ha Pa3NMYHBIX 3Tanax UMMJIaHTOOTMYECKOTO JIeYeHNs
Table 4. Analysis of X-ray images at various stages of implantological treatment

3ITan neyexus Bup uccnepoBanus KonunyectBo nccnenoBaHui | Jons, %
KoHycHo-nyyeBas KoMMbloTepHas 7 19
ToMorpadms
Mocne yctaHosKY OpTonaHToMorpaMma 19 53
MMMN/aHTaToB
Panuosusuorpadms 9 25
WccnenoBaHuin He NpoBoAMNOCH 1 3
KoHycHo-ny4eBast KOMMbHOTEpHas 3 8
ToMorpagus
Mepen packpbiTheM OpTonaHToMorpamma 14 39
MMM/aHTaTOoB
Panuosusuorpadms 0 0
ViccnepoBaHui He NpoBOAMIOCH 19 53
KoHycHo-nyyeBas KoMMbloTepHas 3 8
ToMorpadms
Ha aTane Gopmuposatess OpTonaHToMorpamma 3 8
L,eCHEBOWN MaHKeThl
Panuosusuorpadms 0 0
WccnenoBaHuin He npoBoaunoch 30 83
KoHycHo-nyyeBas KoMMblOTepHas 9 6
ToMorpagms
Mocne ycTaHoBKy
OpTOMNeAMYECKOiA OpTonaHToMorpamma 9 25
KOHCTPYKLMA Panuosusuorpadms 8 22
WccnenoBaHuin He NpoBOAMNIOCH 17 47

BakHbIM apryMeHToM B nonb3y Bbibopa KJIKT aensetcs Bos-
MOHOCTb UCMOJIb30BaHWE 3TOr0 UCCef0BaHUs NS BUPTY-
anbHoro nnaHupoBaHua neveHuns. Conoctasnenne KJTKT co
CKaHaM¥ 3y6HbIX pSA0B B CNeLmanbHbIX NporpaMMax-niaHu-
POBLLMKaX MO3BOMISET eLLe [0 Ha4ana JieYeHns CMOLEeNMpo-
BaTb OPTOMEAMYECKYH) KOHCTPYKLMIO, 3aM1aHMpoBaTh Noso-
YKeHWe UMNJaHTaTa, BbibpaTb BCOMOraTesbHbIe U ONOPHbIE
opTorneaMyeckue KOMMOHEHTLl, @ TaKKe PeLnTb BOMpoC
0 HeobX0AMMOCTM AONONTHUTENIbHOM ayrMeHTaLMUM KOCTU UK
MAMKUX TKaHeMw.

[insl KOHTPOAS NPaBMIILHOCTM BbINOJIHEHWSA 3TaNOB fleye-
HWUA PEHTreHONOrMYeCcKoe 0bcnei0BaHMe CeayeT NpoBoaNTb
He TO/IbKO Ha Ha4asbHOM 3Tare, HO M B NpOLLECCe JIEYEHUS.
370 BaXKHO A1 CBOEBPEMEHHOIO BbISBIEHWSA OLLMOOK U KOp-
PEKTUPOBaHUS NJ1aHa NIeYeHus.

Ha ocHoBaHuM 0630pa nuTepaTypbl U pe3ynbTaToB Npo-
BEIEHHOT0 HaMW WCCNe[0BaHUSA MOXHO ChenaTb BbIBOJ,
0 TOM, YTO COr/lacoBaHHOE MHeHMe NPoheCCUOHANBHOMO CO-
06LLLeCTBa OTHOCUTENILHO €IMHOM0 MPOTOKOA PEHTrEHOM0-
MMYECKOro COMPOBOX/AEHWA UMMIAHTONOMMYECKOr0 JIeYeHMUs
Ha CErofHALHWA AeHb OTCYTCTBYET, 0 YEM CBMAETENLCTBYET
3HauMTESbHBIN Pa3bpoc NoyYeHHbIX LaHHbIX.

Cpepav Bpayeil HET €LMHOTO0 MHEHMS, KaKO UMEHHO BUL,
PEHTTEeHO-/y4eBOr0 UCCIeA0BaHMA NpeanoYTUTeNIbHee Ha-
3HaUMTb Ha KaXKOOM U3 3TanoB jiedveHus. Mpu 3ToM oTCyT-
CTBUE PEHTTEHONIONMYECKOr0 KOHTPONSA MOBbLILLIAET PUCKM
OLUMDOK NpM NPOTE3MPOBaHNUM Ha UMMNaHTaTaXx.
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BbIBO/bl

1. ONTMManbHbIi NPOTOKON PEHTTEHONIOrUYECKOro COnpo-
BOX/JEHWS UMNNAHTONOMMYECKOr0 IeYEHUA JOMKEH OCHOBbI-
BaTbCs Ha KoMbuHaumm 3D (KJKT) u 2D (OMNTT m pagmosusmo-
rpadus) uccnenoBaHmi.

2. BapnabenbHoCTb MONyYeHHbIX AaHHLIX CBUAETENb-
cTByeT 06 OTCYTCTBMM B CTOMaTO/IOrM4ecKoM coobluecTse
YTBEPXAEHHOr0 anropuTMa PeHTreHos0rMYecKoro KOHTpoNs
Ha 3Tanax UMNIaHTONOMMYECKOr0 SeYeHUA.

3. OTcyTCTBME PEKOMEHAALMIA N0 PEHTTEHONIOrNYECKOMY
KOHTPOJII0 Ha 3Tanax MMNaHTaLmm1 NoBbILLAET PUCKU NpOTe-
31poBaHuUs C OMOpoii Ha UMMNaHTaTsl. [lpu 3TOM Bo3pacTaeT
0MacHOCTb HeCBOEBPEMEHHOI0 BbISIB/IEHNSA OLIMGOK U1 0CI0X-
HeHWA, U BEPOATHOCTb FMNEPANArHOCTUKM MPU Ha3HaueHWu
nauneHTy HeobOCHOBAHHBIX 1CCNeA0BaHWIA.

4. ANropuTM peHTreHoN0rM4YecKoro KOHTPONs 3TanoB
MMN/IaHTONIOrMYecKoro NeyeHns Tpebyet fetanbHom paspa-
60TKM, LoNMKeH BKNKOYaTb B cebst peKoMeHAaLMK Mo CPoKaM
W TUNY npoBefieHus 0bCnefoBaHns, a TaKKe napaMmeTpaM,
TpebyIoLLMM OLIeHKM B KaX40W KOHKPETHOW cUTyaLmu.

A0NOJIHATENIbHAS! UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHLIA BKNAA
B MOAFOTOBKY CTaTbW, MPOYSM W OL0OPUAM (UHaNbHYK Bep-
cuio nepen nybnukauuen. JIMYHBIN BKNAL KaXAoro aeTopa:




JIYHEBAA IMATHOCTVIKA B CTOMATOOT A

M.A. YnbucoBa — KOHLENUMA U AM3alH UCCNEA0BaHNA, aHanu3
MOYYEHHBIX AaHHbIX, 0030p NUTEpaTypbl, BHECEHME OKOHYaTENb-
Hoi npasku; A.M. ConoBbeBa — KOHLENUMA U AU3aliH uccneno-
BaHWUS, aHaNM3 MOJIyYeHHbIX AaHHbIX, BHECEHUE OKOHYaTeSIbHOM
npasky; E.M. YepHoBon — KoHUenuus 1 Au3aiiH uccnenoBaHus,
cbop 1 0bpaboTKa MaTepuanoB, aHanM3 MosyYyeHHbIX AaHHbIX, Ha-
nucaHue TekcTa, 063op nutepartypsl; A.J1. Pybexxos — cbop u 06-
paboTka MaTepuanoB, aHaiu3 nosyyeHHbIX AaHblx; 0.B. Lanak,
3.I'. AbakapoB — cbop v 0bpaboTka MaTepuanos.

WcTouHmK mHaHcUpoBaHUs. ABTOpbI 3asiBNISILOT 00 OTCYTCTBUM
BHELUHEero GUHaHCUPOBaHMS NpY HaMMCaHUK CTaTbU.

KoHnuKT uHTepecoB. ABTOpbI AeKNapupyoT OTCYTCTBUE SB-
HbIX W MOTEHUMaNbHbIX KOH(QJIMKTOB MHTEPECOB, CBA3aHHbLIX C Ny-
BnMKaLmeit HacTosILLIeN CTaTbK.

WUHdopmupoBaHHoe cornacue Ha nybnukaumio. Bee yyacTHu-
KW 406poBosbHO nognucany hopMy MHGOPMUPOBAHHOTO Cornacus
[0 nybnnKaumm cTatbm.
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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.

Keywords: temporomandibular joint; partial tooth loss; occlusal disorders; determination of central jaw relationship.
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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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sagittal interincisal distance (mean, 2.78 + 0.24 mm),
asymmetry of the bioelectrical activity of the tempo-
ral muscles (mean, 58.14% + 10.48%) and masticatory
muscles (mean, 60.14% + 8.89%), pronounced asymme-
try of the torsion index (mean, 58.84 + 9.02%) and mass-
inertial center (mean, 57.26% + 9.1%), and deviation from
normal values of the joint gap width in all TMJ sections
both right and left.

2. The analysis of the results of different methods of
mandibular positioning, including transcutaneous elec-
troneurostimulation, use of a hydrostatic mouth guard,
and proposed jaw position determination method, re-
vealed positive dynamics in electromyographic indices,
morphological parameters of the TMJ, and jaw position
ratio in each group.

3. The proposed mandibular positioning method
considers the muscular and articular parameters of
the dentoalveolar apparatus in patients with PTL and
TMJ dysfunction, improves the symmetry in temporal
(97.22% + 2.14%) and masticatory (96.81% + 2.34%)
muscles, torsion index (96.42% + 3.25%), and mass-
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MpencTaBneHbl KOHCTPYKTMBHbIE 0COOEHHOCTM OpeKeToB M MexaHuku NeveHus Vari-Simplex Discipline Alexander .018",
a TaKXKe OCHOBHbIE M3MEHEHUS B METOAMKE IEYEHUS C MOMEHTA NOSBJIEHUS CUCTEMBI 10 HACTOALLEr0 BpeMeHU. BbinonHeHo
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ABSTRACT

The study presents the design features of braces, the mechanics of treatment using Vari-Simplex Discipline Alexander .018",
and the main changes in the treatment methodology that have occurred from the introduction of the system to the present.
Bracket slots .018" and .022" were compared based on clinical experience.
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MYBITMKALYIA MOOBIX YHEHBIX

AKTYAJIbHOCTb

B HacrosLee BpeMs cylecTByeT 60sibLLO0M BbIGOp OpTO-
JOHTUYECKON annapaTypbl A1 KOpPpeKuUn 3yBouentocTHo-
nmueBbIx aHoManmin (34J1A). B pacnopsieHun opTOLOHTOB
KaK JuraTypHble, TaK W camonurupyiolme bpekeT-cucte-
mbl .022" v .018" na3a c pa3nMyHbIMM BapuaHTamMu Npo-
nnucK, YTo HeobXOLMMO ANs KOHTPONS MONMOXEeHUs 3y06o..
Mpy 3TOM BOMBLUMHCTBO KIMHULMCTOB UMEET SIBHblE MPef-
noyteHus B Bblbope OpeKeTOB, KOTOPbIE OHW WUCMOJb3YHT
B CBOeiA noBceAHeBHOW npakTuke [1-4]. OgHoW U3 xopoLuo
3apeKOMeH0BaBLUMX Ce0s U BCEMUPHO NPU3HaHHBIX CUCTEM
bpeketos siBnsetca Vari-Simplex Discipline, paspabotaHHas
R.G. Wick Alexander B 1980-x rr. u npeacTaBnstowas co-
boii KOMBMHAUMIO OAMHOYHBLIX U ABOMHBLIX bpeketoB .018"
nasa [5]. Tak, aBoliHble bpekeTbl Mini-diamond ncnonb3ytoT-
CSl Ha BEPXHWUX LieHTpanbHbIX W NaTepanbHbIX pe3uax, oau-
HOYHble MoaMbULMPOBaHHbIE BpeKeTbl JlaHra — Ha Kibl-
Kax, bpeKeTbl Jblouca — Ha NpeMoNIspax U HUKHUX pesLax
(puc. 1).

Llene pabomel — 0603HauMTb 0COBEHHOCTU NeYeHus
MexaHukoii Vari-Simplex Discipline Alexander .018". Byayt
U3y4YeHbl KOHCTPYKTMBHbIE 0COOEHHOCTU BPEKETOB CUCTEMBI
Vari-Simplex Discipline Alexander .018", nocneaoBatesb-
HOCTb MPUMEHEHWS OPTOLOHTUYECKUX Lyr U MeXaHUK fe-
yeHus. bynyT onpepeneHsl U3MeHeHUs B METOAMKE leYeHUs
MexaHukoii Vari-Simplex Discipline Alexander .018", npo-
M30LLEALLME C MOMEHTA MOSIB/IEHNS CUCTEMBI 10 HacTosLLe-
ro BpeMeHu, W BbiNonHeHo cpaBHenue .018" u .022" na3a
BpekeToB.

MATEPWUAJIbI U METObI

C uenbto onpeneneHus ocobeHHOCTeN BpeKeT-cUCTEMBI
Vari-Simplex Discipline Alexander .018" npoBeaeH 0630p
NUTEpaTYpHbIX JaHHbIX, @ TaKXe NpoaHanu3upoBaH cob-
CTBEHHbIN KIMHMYeCKui onbIT nevenns 34J1A y 56 naumen-
TOB YKa3aHHOM MeXaHWKOW B KJIMHUYECKOW OpAMHaType no
opToAoHTUM B C3IMY um. U.N. MeyHuKoBa.

Tom 2, N2 1, 2024

\/HMBGDCMTGTCHBH CToMaronorya
M HeI0CTHO-NTMUeBan xmpyprma

PoTaunoHHble Kpbinbs  OAMHOYHBIX  Bpeke-
TOB MoMoraloT 3d@eKTMBHO KOHTPONMPOBaATb
poTaumio

OTBepCTl/IE MOBbILLAET rMBKOCTb Kpbina

Puc. 1. KoHCTpyKTMBHble 0COBEHHOCTM OAMHOYHOrO 6GpexeTa
cuctembl Vari-Simplex Discipline Alexander .018" nasa

Fig. 1. Design features of a single bracket system Vari-Simplex
Discipline Alexander slot .018"

PE3Y/IbTATbI U UX OBCYXXAEHUE

lpMeHeHWe B HalleW KIMHUYECKOWM NpaKTUKe KOMbu-
HaUWW OBOWHBLIX M OAMHOYHbIX DPEKEeTOB B paMKax OAHOM
cUCTEMBI M03BOSIMA0 0BeCneunTb KayecTBEHHbIN KOHTPOSb
poTauuW, aHrynsAuMM U Topka 3yboB Ha 3Tanax jeyeHus,
a 3HaYeHus TOpKa —5° HIKHMX LEHTPaNbHBIX PE3LIOB U aHry-
NAUMM —6° NepBbIX HUXHUX MONAPOB, NpUMeHseMble B Vari-
Simplex Discipline, — yMeHbLIMTbL NOKa3aHWsA AN yaaneHus
OTAENbHbIX 3yDOB B MpoLecce OpTOLOHTUYECKOTO JieYeHMs
MpW YCNOBUM HanMuMs KOCTHOW TKaHW B NepefHeM oTaene
3ybHoro psaaa no faHHbiM KJTKT [6] (puc. 2). CornacHo Ha-
LLEeMY KITMHUYECKOMY OMbITY, NOC/e0BaTeNbHOCTb MPUMEHS-
eMbIX YT MOXET bbITb He3HAUYNTENIbHO M3MEHEHa MO CpaBHe-
HWI0 C NPeAI0KEHHO aBTOPOM, BBUAY Pa3BUTUS OPTOLOHTUM
KaK 0bnacTu cTomMaTtonorum B LENoM, NosiBNEeHUs Lyr U3 Ho-
BbIX MaTepuasos, LUMPOKOro BHEPEHNUS B OPTOLAOHTUYECKYIO
MPaKTUKY aHanM3a KOCTHOM TKaHU NapOoLOHTa U KOpHEN 3y-
6oB npu nomotuw KJTKT [7-10] (puc. 3). B 10 3xe Bpems 310 He
MPUBOLAUT K 3HAYMTENBHOMY YBEJIMHEHWUKO KONMYeCTBa Npu-
MeHSIEMbIX AyT 3a BECb MEepUoj, NeYeHus, YT0 COOTBETCTBYET
paHee NpefJioXeHHON aBTOPOM KOHLENUMU. YBennueHHoe
MeXOpeKeTHOe paccTosHWe AaeT BO3MOXHOCTb aKKypaTHO
BO3[€/CTBOBATh Ha NnepeMeLLeHne 3yboB, a UCMoMb30BaHu1e
cTanbHon ayru cevenmns .017 x .025" B KauecTBe 3aBepLuato-
wen B .018" nazy — obecneynTb GONbLUINIA KOHTPO/b TOPKA
no cpaBHeHuto ¢ bpeketamu .022" nasa, rae B 60nbLUMHCTBE
C/y4aeB Nopa3yMeBaeTCcA NPUMEHeHUE CTaNbHOW Ayru ce-
yeHmns .019 x .025" B kayecTBe 3aBepLUAtOLLEN.

Puc. 2. 37an KoppeKuun 3ybouentocTHO-NMLeBo aHoManumn bpexketamu Alexander .018"
Fig. 2. Correction of the maxillofacial anomaly using Alexander .018" braces
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a b

Puc. 3. PeHTreHomnornyeckuii KOHTposb o (@) v Ha atane (b) op-
TOLOHTUYECKOr0 JIEYeHNS

Fig. 3. X-ray monitoring before (a) and during (b) orthodontic treat-
ment

BbIBOAbl

1. KoHCTpyKTMBHbIE 0COBEHHOCTM OpEeKeToB CUCTEMBI
Vari-Simplex Discipline Alexander .018" no3sonstoT obe-
CMeYmnTb KOHTPOJIb NepeMelLieHus 3yboB Ha 3Tanax OpTOA0H-
TUYECKOro fieYeHus, a NocnefoBaTelbHOCTb MPUMEHSIEMbIX
BYr MOXeT ObiTb HE3HAUUTENIbHO M3MEHEHa MO CPaBHEHMIO
C NMPeLNoXKeHHOW aBTOPOM.

2. OcHOBHblE M3MEHEHUS B METO[MKE JIeYeHUs C Mo-
MoLLblo OpekeT-cucteMbl Vari-Simplex Discipline Alexan-
der .018", npousoLwenwMe ¢ MOMEHTA MOSBNEHNUS CUCTEMbI
[0 HaCTOALLEro BPEMEHW, CBA3aHbl C COBEPLLEHCTBOBAHNEM
afresyBHbIX cucteM 1 WupokuM BHeapeHneM KJTKT B cToma-
TONOMNYECKYI0 MPAKTUKY.

3. 3HaunTeNbHbIX MpeuMyLLecTB HpeKeToB € pasMepoM
nasa .018" no cpaBHeHuto ¢ .022" He BbISBNIEHO.

3AKJIK4YEHUE

HecMoTpst Ha To, 4To B OONBLUMHCTBE C/lyYyaeB Bpauu
BbIOMPAIOT MeToA OPTOAOHTMYECKOr0 JIEYEHUS| UCXOAS U3
c06CTBEHHOTO K/IMHUYECKOrO OMbITa, HENb3s OTPULIATL BAUS-
HMe Ha OpTOJOHTA NONYNSPHOCTU HEKOTOPbIX DpeKeTcucTeM
B MEpUOA CTAHOBNEHWUA ero Kak cneuuanucta. B ycnosusx
HeorpaHM4eHHOro BbiOOpa OPTOLOHTUYECKO annapaTypbl,
B CBOEI KJIMHUYECKOM MPAKTUKE Mbl PEKOMEHYeM PyKOBOA-
CTBOBATbCA AaHHbIMU Hay4HbIX UCCNeL0BaHUN, OCHOBAHHbIX
B TOM YMC/e Ha aHaNM3e OTLANEHHbIX Pe3yNbTaToB JIeueHus,
a TaKKe KPUTUYECKMM MbiLnieHueM. [TpuMeHeHue npeano-
eHHolt B 1980-x rogax R.G. Wick Alexander ¢mnocodum
neyenms Vary-SimplexDiscipline .018" B coyeTaHum c coBpe-
MEHHBIMM JUarHOCTUYECKUMI METOLaMM1 W HOBEWLLMMM CTO-
MaTOJIOTMYECKUMM MaTepuanaMm [AeMOHCTPUPYET XOopoLuue
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pesynbTaThl JIEYEHWUs, YTO MO3BOSIIET PEKOMEH[0BATL €e
MPaKTUKYIOLLMM OPTOAOHTaM.

AOMO/THUTE/IbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEHHbIA BKNaL
B MOArOTOBKY CTaTbM, MPOYNAM W ofobpunu duHanbHyl Bep-
cuio nepen nybnukauuen. JIMYHBIA BKNAL KaXAoro aeTopa:
A.H. JlaHnHa — reHepaums upeu uccnefoBaHus, NOCTaHOBKA 3a-
[aum uccnefoBaHns, aHanus pe3ysbTaToB UCCNe[0BaHMS, Hanuca-
Hue TeKcTa cTathy; A.E. [IMUTpreHKo — BbinosHeHue paboTbl no
cucTeMaT3aumu Matepuana, aHanus pesynbTaToB WUCCNefoBaHuS
M NOLrOTOBKA JaHHbIX, HaMMUCaHWe TeKCTa CTaTby.

WcTounuk dmHaHcupoBaHus. ABTopbl 3asBSOT 06 OTCYTCTBUM
BHELLHero GuUHaHCMpOBaHWUA MPU HaMWUCaHWM CTaTby.

KoHdnukT wmHTepecoB. ABTopbl AeKnapupylT oTcyTCTBUE
SIBHbIX W MOTEHLMANbHbIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX
¢ nybnnMKaumelt HacTosLLel CTaTby.

JITnyeckuii KoMuUTeT. MaTtepuan cTaTbi JEMOHCTPUPYET pe-
3ynbTaTbl KIMHUYECKOr0 HabilofeHus, He COLEePKUT MaTepuanos
nccnefo0BaHuiM.

WHdopmupoBaHHoe cornacue Ha nybnukaumio. Bce yyacTHu-
Ku [,o6poBosbHO nognmcany GopMy MHGOPMUPOBaHHOTO cornacus
[0 nybAMKaumm cTatbm.
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VIHOOPMALINA O HAYHHBIX
KOHDEPEHLASX

16 mapta 2024 ropa B Azimut Cutm Otenb CaHKT-
MeTepbypr coctosnack VIl Bcepoccuiickas HaydHO-NpaKT-
yecKas KOH(epeHUMs C MeXAyHapoaHbIM ydyacTueM «[lpo-
(unakTMKa B CTOMaTonorumy.

«[MpodunakTiKa B CTOMaToNOrMM» — 3T0 OT/INYHASA BO3-
MOXHOCTb A 0OMEeHa 3HaHWAMU U MPAKTUYECKUM OMbITOM
Mo aKTyaNbHbIM BOMPOCAM, KacatoLLMXCA COBPEMEHHBIX TEH-
OEHLMN NPODUNAKTUYECKON MeIULIMHBI.

KoHbepeHuus opraHu3oBaHa QepepanbHbiM rocynap-
CTBEHHbIM 610[)KETHbIM 00pa3oBaTeNibHbIM yupexaeHNeM
BbicLuero obpasoBaHusa «CeBepo-3anafHbii rocyaapCTBeH-
Hbll MeAMUMHCKWA yHuBepcuTeT uMm. W.W. MeyHukoBax»
MuHucTepcTBa 3apaBooxpaHeHust Poccuiickon Qepepauuu
C Lenbl NpUBNEYEHNUs Bpayei CTOMATONOMOB K MeXauc-
LMNMHAPHOMY PeLLEHUI0 BOMPOCOB NPOQUNAKTUKKA Kapue-
ca, 3aboneBaHW NapofoHTa U 3y60YENMIOCTHBIX aHOMasHid.
Coyupenutensamu MeponpusaTus BoicTynunu CtoMatonoruye-
CKas accoumaums Poccum, HayuHoe MeamumMHCKoe 06LLecTBo
cTomatosnoroB CaHkT-leTepbypra u JleHuHrpagckoii obnactu.

KoHdepeHums npoLuna B 04HOM W AMCTAHLMOHHOM dop-
MaTax. B Meponpustum npuHsnm ydactve donee 200 Bpayeii
CneayloLLmMX cneuuanbHoCTen: «CToMaTosorus obLLen npax-
TUKM», «CTOMATOJIOMMSA JeTCKasA», «CTOMaTosI0rus opToneam-
YecKas», «CTOMAaTo/0rus TepaneBTUYECKasy», «CTOMATONOMS
XMPYPruyecKas», «OpTOLOHTUSAY, «PEHTTEHONOMUS».

Ha MeponpusaTtun npo3syyano 14 goknagos.

[loKTOp MeOMUMHCKMX Hayk, AupekTop WHCTuTy-
Ta cTOMaToNoruu,

3aBegylowas Kadeapon [LeTCKoM

Tom 2, N° 1, 2024

DOl https://doiorg/1017816/uds630716

yHMBepCMTE‘TCHaﬂ CTomMartonormd
M HEMOCTHO-TLEBadA XMpyprmd

¥ TepaneBTUYecKoii cToMatonorin uM. npog. t0.A. ®epoposa
®re0Y BO C3rMY um. U.W. Meunmkosa EneHa AnekcaHapos-
Ha CaTbiro BbiCTynMna ¢ AOKNAAOM «AKTyanbHble BOMPOCH
NPOQUIAKTUKN B CTOMATONIOMUMN».

l'ocTbs U3 Pecnybnunku benapycb Hatanbs BauecnasoBHa
LLlaKoBew, — [OKTOp MeAMUMHCKWX HayK, 3aBefyloLias Ka-
(enpoii cToMaTonorum JeTcKoro Bopacta benopycckoro ro-
CYAAPCTBEHHOMO MEAMLIMHCKOTO YHUBEPCUTET], NPeacTaBuna
BHMMaHMI0 CryLuaTteneii AOKNajA 0 COBPEMEHHbIX CPeACTBax
U MeTofMKax NMPodWNaKTMKW Kapueca Yy AeTen LUKOAbHOro
BO3pacTa.

C moknapamu, MOCBALLEHHBIMW KOMMIEKCHOM npodu-
naKTUKe 3aboneBaHWin NapofoHTa, NpoduUNaKTuKe aTpodum
KOCTHOW TKaHW, NpefynpexAeHu0 OCNOXHEHUI  OpPTOAOH-
TMYeCKOro neyenus BuicTynunu: JliiogMuna HpbesHa Opexo-
Ba — [JOKTOpP MEAMUMHCKMX HayK, 3aBefylolias Kadenpon
CTOMaTosI0rMM TepaneBTUYecKon U napoaoHTonoruu Grb0Y
BO MCN6IMY um. akaa. W.M. Maenosa, Muxaun Muxaiino-
Bu4 ConoBbEB — 3aCNyXeHHbIN AesTenb Hayku PO, gokTop
MeJMUMHCKUX HayK, npodeccop Kadeapbl XMPYPruyeckoil
CTOMATONOrMM M YentocTHo-nmueBol xupyprv ®B0Y BO
MNCnerMy wm. akag. W.MN. Masnosa, Hatanbs BnagumuposHa
Mpo3opoBa — KaHAMAAT MeLUUMHCKUX HayK, 3aBeytoLas
Kadenpon ctomatonorum WUHCTUTYTa MeaumumMHCKoro obpa-
3oBaHus OBOY BO Hosl'Y um. Apocnasa Myaporo (Benu-
kun Hoeropop), TatbsiHa bopucoBHa TKaueHko — [OKTOp
MeJMUMHCKUX HayK, AeKaH CToMaTonornyeckoro dakysb-
TeTa, 3aBepdytowas Kadenpod CTOMAToNorMM [AETCKOro
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Bo3pacTa u optogoHTuM ®rBQY BO MCM6IMY uM. akag.
W.N. Naenosa, MapuHa AHaTonbeBHa Ynbucosa — AOKTOP
MeJMLIMHCKMX HayK, npodeccop Kadenpbl KIIMHUYECKOM CTo-
Matonoruum, npodeccop Kadeapbl LETCKOW U TepaneBTUYe-
ckow ctomatonorum um. H0.A. ®epoposa OIb0Y BO C3rMy
nM. U.1. MeunnkoBa, npodeccop Kadeapbl TepaneBTMHECKON
ctomatonorum OTBOY BO Cr6rY, Axa OpbeeHa CenHeBa —
rnaBHblii Bpay Cl6 bY3 «CtomaTonornyeckas nonvKm-
Huka N2 6», JliogpMuna HukonaesHa ConpaTtoBa — LOKTOp
MeIMLMHCKUX HayKk, mpodeccop Kadeppbl CTOMaTonoruu
LeTcKoro Bo3pacta u opTtogoHtum OTBOY BO MCM6rMy
uM. akag. W.M. Maenosa, Onbra BacunbesHa LLlanak — KaH-
AVOAT Me[UUMHCKUX HayK, LOLEHT Kadeapbl KIMHUYECKO
ctomatonorun ®re0Y BO C3rMY um. U.WU. MeuHukosa, HOpuin
Nropesuwy MepdunbeB — LOKTOpP MeAMUMHCKUX HayK, Npo-
deccop, HayuHbld KoHcynbTaHT 3A0 OKB «PUTM», AHHa
MuxaiinoBHa ConoBbEBa — [JOKTOP MEAMLMHCKMX HayK,
npocdeccop kadeapbl CTOMATONIOMK W YeNIOCTHO-NIMLIEBOI XU-
pyprim NHcTUTyTa MeanumMHcKoro obpasosanns OIBY «HMUL|
uM. B.A. AnmasoBa» M3 PO, PomaH Anekcanaposuy Pape-
€B — [IO0KTOpP MeJMLMHCKUX HayK, 3aBejytoLuuii kadeapoii
OpTOMeMYECcKON CTOMATONOrUM, OPTOLOHTUM U THaToMo-
rum C3IMY um. U.N. MeunnkoBa; 3aBenyrowwmii Kadenpoi
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optogoHtun H0Y [0 CM6MHCTOM; npodeccop Kadenpbl
cromatosnorum UMO HoelY um. Apocnaea Myaporo MuHm-
CTepCcTBa HayKu W BbicLLero obpasosaHua Poccum.

B ueHTpe BHMMaHWA y4aCTHUKOB 3acefiaHu1A HaXoaMINCh
utorn obcyxpaeHns npoekta «KoHUENUMM [oNrocpoyHoro
coxpaHeHusi (YHKUMIA XKeBaTelbHO-peyeBoro annapara»
NpefCTaBNeHHON Ha COBMECTHOM MeHapHOM 3acefaHuu
HayyHoro MeaumumHcKoro oblectsa ctoMartosoros 1 Croma-
Tonorndyeckon accoumauun Cankr-letepbypra 20 despans
2024 ropa.

WtoroM KoHdepeHUMM cTano paclumpeHue npeactase-
HMIA y4aCTHUKOB OpyMa O HamnpaBfeHnsx pasBuTus Npodm-
NaKTUYeCKOI CTOMATO0rMW, COBPEMEHHbIX CPeACTBaX U Me-
ToAax NPodUNaKTMKKM Kapueca y Aetent. [lpeanoxeHbl MeToabl
ONTUManbHOro MeXANCLMNIIMHAPHOTO B3aMMOAENCTBUS CTO-
MaTo/I0roB PasfyHbIX CNeLmManbHOCTen B Bonpocax npodm-
NaKTUKKM 1 neyeHus 3abonesanuii napogoHTa. lpefcTasneH
KOMM/eKC 3QHEKTMBHBIX MEPONPUATHIA N0 NpeayNPeXAeHNI0
3abonesaHuit NOOCTU pTa NoC/e XMMUOTepPanum y AeTeid.

Opearu3ayuoHHbIl KoMumem KoHpepeHyuu pad npu-
gemcmeosame epayell Ha cnedywwel KoHpepeHUuU
«lpopunakmura 8 cmomamonoauu» 8 2025 20dy!
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